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PREFACE. 


TniH  .Sjwfcin  0/  Surgery  is  inleoded  to  meet  a  growing  want  cn-atcd 
h\  the  gn«i  pnign-jis  which  Suri^ijry  hiii?  nmclt  tltiriiig  tliu  |iusl  few 
j-tar*N  It  w  with  a  view  to  iiillil  this  olyei^t  tlial  men  of  rwiiguiziil 
authority  in  th«ir  pespeclive  branches  have  consented  to  wntribute  in 
order  to  prei^ent  Ui  the  profe^j'ion  11  complete  review  uf  the  ihniialn  of 
niodi'rn  S<ii^ry — adoiniiin  whieh  has  «•  woiKlerlhlly  enhii'gtil  itw  biiiind- 
ariea  Uimngh  the  achievenients  rendered  posnible  by  the  systematic 
pm|doynii  lit  «if  anti.septic  and  asejttip  melhmlti  of  protx-ihire.  The  tjtsk 
haw  IiPt-n  nn»st  oneroiin,  bnt  tJie  labors  of  an  eniiTient  eorfw  of  eontrtbii- 
tors  have  enahleil  the  Editor  to  offer  U)  the  profenBion  a  conciso  and 
compk'ti"  wiirk,  pn-.'^nting  the  nioHt  advancwl  opinions  upon  the  new 
prohk-m.<4  involved  in  nuMleni  j^nrgi-rj-,  as  well  as  the  pnurtieid  details 
which  eiHiUucc  to  success  in  treatment.  In  aeconi pushing  this  it  is 
gmtifying  to  be  able  to  aiiruniiiee  thai  the  whoJe  lias  lKH;n  the  work 
of  American  aii^eon*,  and  that  it  may  Ik-  fairly  said  to  represent  the 
mwfX  advnnecd  condition  of  American  Siti^ry. 

The  t!ditor  x&Vos*  this  occasion  to  acknowledge  hie  obligationa  to  the 
roniribntors,  each  one-  ni  whom  t;^  a  teacher  of  Surgen,"  or  a  director  in 
Dome  large  gurgical  clinic  or  hospital,  and  who,  for  this  rea^n,  is  ca{>ab]e 
of  speaking  with  clinical  anthoritj-  from  an  experience  based  on  tho 
stadv  and  obnerration  of  a  largo  nnmbor  of  cases.  Each  department 
U  thns  tmite<l  by  an  aclmowledgcd  master  of  the  subject,  who  is  able  to 
prewnt  tJie  most  modern  and  advanced  views  in  the  most  cogent  and 
demonstrative  way. 

Tlte  K<Iitor  trusts  that  be  will  be  found  to  have  suceeeded  in  tlie 
endenvor  to  prewnt  a  work  of  the  wcojh'  and  breadth  that  tliis  gn-ut 
subject  demands,  and  tliat  an  appreciative  reception  M'ill  be  accoi'dod  to 
tlie  results  given  by  the  contributory  who,  tliougb  busy  men,  have  oou- 
ivntcl  to  offer  the  fruits  of  tlieir  labors  for  the  benefit  of  tbe  medical 
profei^-^ion. 

Tlw*  Editor  especially  desires  to  acknowledge,  with  ainoere  thanks, 
(he  gn-:it  sL-^iMancu  aoiiordod  to  him  by  pR.  JoHX  S.  BlLLISOS,  through 
whose  vahinble  wrvice?  and  co-o|}enition  he  has  l>ecn  enabled,  to  bring 
biifore  tiip  prufe^'iion  this  work  in  its  |>reM.>nt  eom]>it-hcu^ve  and  at 
the  some  lime  n>m|KKl  form. 

No.  MS  &Ut>i«o.<c  AviiNrii,  Not-  YuuK. 
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THE  HISTORY  AND  LITERATURE  OF 
SURGERY. 

By  JOHN  S.  BILLINGS,  M.  D. 


Js  this  sketch  of  the  development  of  Sui^ry  during  the  last  three 
thon.saod  years  a  brief  account  is  given,  mainly  in  chronological  order, 
of  the  chief  discoverers,  improvers,  and  inventors  in  the  art,  and  also  of 
the  princi|>al  teachers  of  it.  The  original  inventor  may  or  may  not  have 
been  a  lecturer  or  author,  and  the  date  of  the  first  improvement  in  a 
method  of  treatment  or  in  the  performance  of  a  new  operation  was  often 
long  prior  to  that  general  knowledge  of  such  improvement  which  is 
necessary  to  constitute  true  development  Some  account  is  also  given 
of  the  tnwle,  guild,  or  craft  associations  or  corporations  of  sui^^ons,  and 
of  their  relations  to  education  and  to  legislation.  A  few  illustrations  of 
the  state  of  the  art  at  different  periods,  in  the  shape  of  the  recommenda- 
tions of  different  writers  with  regard  to  methods  of  treatment  of  certain 
injuries  or  diseases,  are  presented ;  but  no  attempt  is  made  to  trace  the 
history  of  the  growth  of  knowledge  with  r^ard  to  each  particular  form 
of  tliseiise  or  operation,  this  being  left  to  the  writers  of  monographs  on 
these  particuhir  subjects. 

It  requires  leisure,  patience,  and  access  to  a  large  library  to  make 
hi--it(iri«d  studies  resilly  interestiug,  and  the  most  I  can  hope  to  aeeom- 
plisli  in  this  (laijcr  is  to  furnish  to  the  physician  who  has  little  time, 
tjiste,  or  opjjortunity  for  consulting  the  original  documents  the  means  of 
asct'rtaiiiing  the  jK'riods  and  places  in  which  the  leading  sui^^ns  of  the 
W4»rld  have  done  their  work.  The  printed  literature  of  surgery  is  vast 
ill  (juatitity,  and  the  great  majority  of  it  is  obH>iete  and  practicjdly  use- 
less :  even  f(ir  statistical  pnriH)scs  the  records  of  operations  iwrformeil 
prior  to  1S70  liave  now  lost  nuich  of  tlie  value  which  thoy  poasesseil 
at  tluit  date ;  yet  in  many  rcs|)ects  the  old  surgical  monographs,  col- 
lections of  cases,  and  systems  are  the  most  definite  and  interesting  of  all 
ancient  medical  literature. 

Ti>  really  enjoy  the  history  of  surgen.'  it  is  nccessarj*  to  consult  the 
"riginal  documents — to  get  the  flavor  of  the  (juaint  ph^aseolog^•  of  the 
iildiT  writers.  No  discourse  alxait  the  sui-giral  knowledge  of  HipjMK*- 
Ritcs,  however  elo<iuent  and  eulogistic  it  may  Ix-,  can  give  such  an  idea 
ot'  his  teiichings  as  is  to  be  obtained  from  a  perusjd  of  his  writings. 

It  is  not  to  be  expected  that  a  man  who  is  familiar  with  the  resources 
of  the  surger\*  of  the  present  dav  will  be  able  to  discover  in  tlie  ancient 
reconls  anything  of  much  practical  utility  in  his  daily  work  «hir]i  will 
Ik-  n<-w  to  him  ;  nevertheless,  if  he  <lesircs  to  compare  his  e.\j)crience  in 
a  jiarticular  case  or  class  of  eases  with  tliat  of  his  predei^essors — to  obtain. 
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as  it  were,  u  ^rt  of  **|ianilliis  in  tiim-"  of  the  views  which  hnvo  b«m 
held  OD  tiie  (subJLft  whicli  ofcupies  liini — he  will  cil'tvu  not  \iv  u\i\v  10  do 
thirt  fmni  the  ciim'nt  tt-xl-ljocilis.  It  will  he  iKH"<s>«n'  ilmt  he  shniihl 
gii  hack  to  the  otd  nmsters,  read,  (vnii|)nrt*,  aiul  think  ;  and  whenever  he 
do(.t«  thi»  it  If-  Mail-  til  Kiv  that  hi»  c-uncluKimiiii  will  be  Unradcr,  wieseff 
est!d>lished  on  ii  tinner  foimdntion,  and  iiiort-  intcn-stiii);  \ci  those  to 
whom  he  iiujKirts  them,  tlian  tliey  will  bt*  ii'  derived  «>!ely  from  his  own 
exiierienee. 

In  the  history  of  the  development  in  civilization  of  nations  and 
peoples,  sui^n-  aininst  necessarily  preewles  internal  medleine  with  rqrard 
to  aeseiirate  ob«jr\-ation  of  Ie!<ions  of  the  hiinian  liody  and  of  their  refulta. 
S]>ocul:ition!«  ftUotit  Imnioi's  and  fluxes,  hhiok  hilc  and  nKxlieal  <iinglitu- 
tions,  vital  .spirits  and  the  doetrine  of  siguattires,  did  not  much  (M?einiy 
the  minds  of  the  men  of  old  in  tlieir  attempts  to  note  and  describe  the 
signs  of  diffei-ent  fonns  of  fmrture-*  and  dir-Wation)*,  the  d:inger  of 
wounflri  in  tlidereni  Uwidiiies,  the  dilfeivnt  varieties  of  tnmors,  or  the 
trcntnient  of  a  cnlenhis  in  tlie  bladder  or  of  a  hernia.  Of  the  many 
rejneiJiew  in  the  form  of  dnips,  sdve!*,  endiroeations,  and  pla«>ters  whieli 
are  de^'rihed  at  lengtli  iti  the  aneient  niedieal  IxKiks  whieh  have  rome 
down  to  US,  hardly  iiioiTe  thiia  twenty  are  ul'W  in  ordinaiT  iijit* ;  the 
aneient  physiology  and  pattioifijry  are,  for  the  nlo^t  part,  \n*\\  considered 
as  being  merely  enrioiis  illustrations  of  human  error ;  and  it  is  only  a 
portion  of  the  anatomy  and  itur^i'iy  of  the  luieient^^  tliat  rt'niaius  as  au 
eswnlial  part  of  tiie  fiaimlittion  of  the  art  of  niedieine  as  it  i-xiiJls  to-day. 

The  history  of  Muvjiery  is  inextrieably  mingled  with  tJiat  of  mMlieine, 
and  tlif  iawt  literature  on  the  snbjeet  is  to  be  found  in  some  of  the  larger 
formal  tiY-atises  on  the  history  of  mwlieine.  It  Iws,  Imwevor,  been  trc-ated 
of  as  u  s(»eeinl  broneh  of  the  art  in  a  goodly  number  of  books  and  essays, 
the  titles  of  a  portion  of  whieh  fill  seven  |iages  of  volmno  xiii.  of  the 
Index  Catalogue  of  the  [library  of  the  Snt^on-GeHeral'si  Office  at  Waali- 
iiigton. 

The  earliest  rceonls  in  onr  pos-w'ssion  whieh  relate  to  RiirfHe:d  o(K'ra- 
tions  come  from  E^ypt.  It  is  true  that  human  i-kulls  have  been  found 
iKdunging  to  the  Neolithic  or  PoHsIkhI  Stone  ARe,  whieh  have  liad  por- 
tions removed — beinj*  examples  of  the  «»-<-alIed  prehislorie  trephining 
which  iBsup|H>M'd  (o  have  been  pi-rfornied  in  eases  of  headiii-he,  epilepsy, 
ete. — and  the  age  of  these  n'lies  is  unknown  ;  but  it  is  not  at  all  pmbuble 
that  it  extendrt  to  the  time  of  the  pynimid-buiMurs  in  the  valley  of  the 
Nile,  when  ein-unieiyion  had  l>een  eHlahliHlied  as  n  i'eligi(nis  rite  nnd  nn 
oflieial  sv^tein  of  nu-dieine  was  in  proee-w  of  e^insta-uetion. 

The  Vapynis  Ebers,  written  \b-i2  B.  c. — that  is,  at  laust  a  century 
Ix'fore  the  exmbis  of  the  Innteliles — if*  a  eonipihition  <if  ni-eiuts  and 
diiVi-tions  for  the  trealment  of  various  dii^^'ase.s,  many  of  whii-h  tomudie 
it  referw  to  as  being  then  aneient.  Among  these  is  a  short  wvtion  on 
tumors  near  the  -.urfaee  of  the  body,  in  which  it  is  said  :  '*  W  this  linnur 
goe*  and  eomeff  under  your  finger,  trembling  even  when  your  hand  i« 
Btill,  say,  '  it  is  a  fatty  tumur,' and  treat  it  with  the  knife,  after  whieh 
tmtt  it  as  an  open  witund."  From  the  Pypynis  Ebei-s  we  Iwirn  ibat 
there  were  physieiani-  in  Egy[)(  wlai  were  not  priesls,  and  the  winie  may 
be  inferreil  from  ibe  statement  in  (lenesis  (eh.  I.  2)  that  "  Jof^iph  eom- 
oianded  his  servants  the  physicians  to  embalm  his  father,  and  the  phy- 
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m'uin^  fiiilKilmeil  Isnirl."  Tliv  word  in  tliis  text  ^'liii'li  U  lruiis1uU><l 
"  |)livsii-iiin.s  '*  is  rcphniiH,  and  it  is  r«>mftirm'«  rniiwlatcd  hs  "  ilru-wers  nf 
Woliiiili*" — i,  e.  gurpeoiis.  Tlie  enilialmers  pmbrtbly  hjifl  n  little  iwore 
knaip>nii<-.i[  knouli^tl^  ihnn  the  pliy:^iciim.-i  of  the-  time  ;  but  the  I'^'pl- 
iaii.-i  hail  a  iro-ati-*  on  nimt^miv  whieh,  ii'x-<>n!ing  to  Manctho,  iviu  attnb- 
uiiit  til  Alhnthis  tlio  MHi  of  Mctics,  who  n>ipii-<l  b'2-ll  a.  v. 

Tbp  ffvr  nUiistons  to  racdiHnc  MVitK-ntl  through  tlit'  bookit  of  the 
OM  Tv»t!UDeot  iudicate  tliat  the  gt^neral  U-lk'f  naa  id  occonl  with  that 
it«iially  foutui  i)reviivb"iif;  oinoiif;  sax-agf.'  trilK-j^ — viz,  tlvM.  most  ilisi-nH-rt 
art-  piinij»bnients  inflicteil  by  divino  powiT,  and  to  be  nmmvod  by  !iia<Ti- 
tiiT*s  im<l  sptfial  cerx^moincs ;  whenee  it  fi>Ilon>  timt  the  priests  were  the 
ebief  niodi^'ino-m^'ii.  Tliat  thow  were  other  pbysiieiuna  ii*  pnihubje  J'nmi 
the  grimly  tj^rcatftie  aevount  uf  King  Aita,  %vho  "in  his  diaea^  iwught 
ttiPt  Iti  thi'  [joi-d,  but  to  the  phvi^imiLs,  And  Aha  .4h.'}>t  wtih  his  fiLlliertt ;" 
and  al*",  p«?rhap5,  from  Kxrxbis  xxi.  10:  "And  if  men  strive  tojjether, 
and  one  smite  iinother  with  a  ?1orie.  or  with  his  li^.  und  he  die  not, 
....  then  rUiall  he  th.it  smote  bini  uav  for  the  lost*  of  \\U  time,  ami 
fhaW  i-aniif  him  to  be  thoroiif^My  healed;^*  or,  as  the  Septungiiit  has  it, 
"aiiil  fihall  pay  the  physieian's  I'eoB." 

TTie  mctbcine  of  the  Bible  has  lioen  the  subject  of  several  learned 
erMty^,  but  it  dues  not  uppear  tlial  uii^iciiie  wtrn  r^ularly  atudii^d  uuioug- 
tfw*  Ji*Wii  as  a  rt-|«inite  pnifessinn  nnlil  thi'  rin'  nf  the  Ale-Xiindriini 
Srlii»«>l,  nor  iitfC*  either  the  «Ieiiee  or  the  art  of  medicine  owe  anything 
ttt  tJiif!  iiatJiiD  until  after  this  pen^l.  The  uften-<|uuted  ebapter  .xxxviii. 
of  K(iplwiaMiieu?i  aiNtnt  the  pliytnieian  is  of  late  Jate,  aud  was  pnibably 
wriltt'ii  under  (Jrcck  Influenee. 

Sane  ttpeeimenti  i»f  Jewish  suiyen,-  prior  to  200  a.  i>.  are  to  Ik'  found"? 
tn  the  Taltnnd.     The  rabbin  were  H<'()uainle<l  with  sutures  for  woniuU, 
with  the  method  of  freslienin^  the  eil^^t  of  an  old  wound  to  obtain 
fPUnioQ,  with  the  employment  of  the  uterine  .■snnnd  to  Icam  whether  the  j 
bli»d  came  from  lheuterueiorva}^tna.  the  operation  for  iraperfonileanus^   I 
and  nisii  with  aniPHthetic  KnlMtani-«»>with  uhieh  they  used  to  diminish  the   1 
[uin  of  a  ssnr^ieal  o|MTiifion  or  eapital  pnni»hnienl.'     They  undernt^Knl 
iIm.*  anpIi<^itioii  to  the  IxhIv  id"  nrtifieial  jmrt.*,  nr-  for  supplyinj;  the  loss 
of  BliliKtantH;  of  the  tnieluii  and  replaeinjr  the  loss  of  ^uh-»taiiee  of  the 
gmnial  Ivme ;  they  knew*  artifieial  teeth,  woudeii  legu,  as  also  various 
fomw  of  apparatuft  for  the  unfortunate^i  who  were  deprived  of  the  use 
of  tbeir  litwer  extmnities. 

TTie  firrt  allnsronfl  to  surgical  suhjects  iu  Greek  literatun-  arc  found 
ID  lilt*  (HNrm;*  of  Homer,  wbieh  may  be  nee^^pted  na  dating  from  about 
ItKX)  n.  v.,  wlwlever  may  be  tboii^;ht  as  to  the  rf^dity  of  the  .siege  of 
Trov  or  the  identity  of  Homer  hiniH-lf.  In  ihejio  ]HH'ni.s  mention  ir» 
rnatli?  of  .K.|^;jila| MIL'S  not  as  a  god,  but  as  a  well-known  aud  dhstingui^sheil 
[tliy^irian,  and  of  Ins  soils  Maehaon  and  Podalinue  as  surgeon*  aud  war- 
rior*. The  worki*  of  Homer  have  Ix-en  carefully  examined  and  annlyzj-d 
h\  Alalgaigne  and  FMrendM-i^  with  refcrpuee  to  niedieal  and  surgical 
ntalters,  and  their  coneluMon!<  niav  Ik?  briellv  i4ate<l  as  follows  :* 


'  Ralifiiiinwirt :  tjn  UkUrinf  rfii  Vtntmvil,  .ic,  I'ltri*,  ISSO,  p.  x)iii. 

'  " l>«ii  «ur  rilirtoin' ct  rOrgxiiihniion  Av  In  C)iininn«  «t  At  U  Mthkcine grccqiirs 
■null  Hll'por^b-.''  p<U-  M.  .Mai£«iitnf^.  J„nr.  lU  Mb/.,  ir.  303,  Fkrw,  IMH;  La  Mtdtein* 
Atma  llanire,  |ar  I1i.  thin- ml  Mr;;,  -'•%  fSrtK,  1945. 
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^  AmoDg  tbi'  Gix-eks  were  cei-taiu  s^iu^'voiis  whose-  knowledge?  and  »kill 
were  higlily  esstecmctl ;  mniiy  »ff  tlie  \rarriora  kiic-w  how  to  diT»w  ami 
bandaji;c  wounds,  and  some  of  the  Grecian  women  hnd  the  same  skill, 
corres])oudiii^  (<»  tlmt  (Wf^i'^si'd  i»_v  tht.'  wives  (iT  tlie  ni'liility  in  M'estem 
Knnijie  ill  fl-nditl  tinu's.  The  dressinpf  iipplied  to  ijie  wounds  !i|i|K-;ir  to 
have  Iwen  lor  the  nvsA.  [Kirt  (•iiii]>Ie  emollients :  the  etluseil  blood  wa:» 
pressed  onl,  tlie  surface  was  watched  with  warm  water,  certain  cni^luHl 
rootjt  or  hnii8e<l  leaves  were  applied  to  oheck  honiorrhajje.  Over  forty 
wountis  ill  diflereut  part**  of  the  body  are  deseribcd  with  more  or  Ics« 
detail,  and  in  sueh  ii  wsiy  as  to  indiente  that  Homer  pive  the  resnlt*(  of 
actual  oHjKTvation  nnd  expi*rience  ;  and  in  the  counFie  of  tlicw  de-crtiilions 
a  uonicnelatnre  is  ut^-d  which,  imut^miically,  i>i  luuch  the  same  at^  iliat. 
employed  by  HippfHTates.  The  dift'ercnt  cirrt-lw  of  wounds  in  dift'ei-ent 
parts  of  the  IkkIv  aif  referred  to,  and  a  curious  illustration  of  tliis  occurs 
in  the  de«!np(i<iii  of  the  injury  of  one  uf  (he  horses  of  Nestor  by  nn 
arrow  frmn  the  bow  of  Paris  (viii.  8I-&0),  The  wound  Mas  on  the  (op 
of  the  head,  peuetnitiii}^  to  the  bmin,  and  it  is  si)i<l  that  (he  injured  uninuil 
was  eonvidsiHl  and  turnc<l  nmnd  and  round  the  [mlc.  This,  as  Malpii(jne 
points  uut,  corre-ponda  tt*  the  modern  dincovcrv  that  eueli  uiuvomenlis  of 
rotation  are  pi-oduecd  by  an  iniur\-  of  the  eifreWllum. 

The  anatomieul  terms  nseii  by  Homer  rflatf  mainly  to  the  cs:tcrior 
of  the  body,  and  do  not  imply  any  jjix-iiter  kiiowle*!^  of  iutcnial  struc- 
tun!  than  irt  iHiKseriseil  by  even.*  butcher;  but  liis  allusions  to  the  fatality 
of  certain  wounds  enibiwiy  (he  re!in]ts  of  consiile ruble  ex|H'rien(M\  There 
is  notbinp  of  wiirfiieal  interest  in  Greek  literatun."  between  tlie  time  uf 
Homer  and  that  of  ilic  HipiMicratic  M'ritinjrn,  nide*s  it  he  the  jmssnge  in 
A rii^topIiancH  in  which  the  ^lave  of  Ijaniachus  ralli!  for  hot-water  eom- 
prc.»we«,  etc.  wilJi  wiiitih  t(»  (In-.ss  (he  spmined  ankle  of  his  master. 

In  the  fifth  and  sixth  centuries  R.  t".  there  were  in  Greet'e  and  Great 
GrctTe  lK'(wcen  fil'ty  and  iux(y  (*>Hiplt'H jtf  ^Ksi'iilapius,  all  of  M'hich  were 

Erobaldy  resorted  t<i  by  the  sick,  but  tliosc  which  luH-nnie  spoeiiiUy  wlc- 
rated  «ere  those  of  Khrnlcs,  C\ rene,  Cnidos,  ami  Cos.  TItose  at  Cnidos 
and  Co6  gnnhially  became  the  most  faniuuh>.  and  their  Hu-valled  "  eehouls  " 
occupy  a  prominent  place  in  tlie  hi-itork"  of  medicine. 

IJy  the  terra  "  nKHlical  hchooU  "  as  applied  to  Cos  nnd  Cnidos  it  is  not 
meant  that  the-*  werf-  places  for  the  public  tencliinj;  of  niedieine,  but 
rallier  thnt  they  ivere  places  nherc  ceiiain  medical  families  had  settled, 
and  in  ench  itf  wlii<-li  (vrlain  iiecuIiMr  theories  and  niethnd^  of  treatment 
prevailed,  the  phrase  "  s»-Iiool  beinj;  used  much  as  wc  would  now  speak 
of  the  "  Krench  "  or  the  "  Munich  "  school  in  painting. 

In  the  vicinity  of  tlicse  temples  (here  seem  to  have  eolU+'te*!  physi- 
cians who  were  nut  priesl-s  anil  who  belonged  to  an  ft-s-socintion  or  hro- 
therlHMMl.  ihe  members  of  which  either  claimwl  to  he  dew-enthmV  of 
jKj«culapiu»  or  were  fldmlttc<l  to  llic  guild  by  a<hiplion  with  siKH-ial  cere- 
monies. These  were  known  collectively  a§  the  ".T^clepiadte,'  and  much 
eonfnsinn  hiLs  arisiMi  fmni  the  ermneou>  applicntion  of  this  temi  in  hiter 
tilucM  to  tb'Mo  wlio  niiniHtertil  in  the  temple.  Tliere  \%  no  doubt  that  the 
prii'sts  of  the  Ifjnple  pive  medinii  advice,  but,  if  we  an*  to  judgt!  from 
the  spceinu'us  pn'^-rved  to  w*  in  the  fonns  of  Inscriptions  antl  nieraiirial 
tablets,  it  w:u«  not  the  KTt  of  advice  <>f  which  any  use  is  made  in  tho 
medical  IriutiscK  of  the  Hipp^H-nitic  m-IiooI. 
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It  iR  pmlwililo  timt  till'  i-CTil  or  lay  pliysii'mni*  Vv\>i  rw-orda  wiik'li  wfrt- 

liiv 

the- 


iV  pliysK'HiD!*  kf|)t  rM-OMla 

han<1o<I  ilott-ij  fnmi  tallierto  son,  anil  wrri'  piv^Tve*!  as  avaliiubk'  fninilv 


twritngv.     That  mtftliciiio  wa*  t!lll'^  liercHlitan*  we  know  from  the  Hi 
pornuir  i«tilh,  and  fnmi  the  pcnealoj^i-H  which  nrr  pivcn  t»f  many  ut" 


crMiniUil  |ilivsii(Man«  nt"(ire<'r«?.  Ao-'onllng  to  li<'rtnmd,  this  rnstom  hns 
coniL'  il«i\ni  In  ihi*  pn-K'nl  time.  On  ime  of  tlie  !<ioiKti  of  I'indus  tliere 
an-  *till  livo  or  «ix  villages  the  inhal)ilants  of  wliifli  are  suppo«il  lo  In; 
tntra  physieian^  and  &nr;geou8^  each  family  having  \t»  owti  ^ipccinlt)-  and 
its  iulierited  cnulition.  If  a  son  i<4  wanting,  the  ehild  of  a  stmnger  is 
adopte<I. 

Tlien-  is!  no  evidence  tliat  those  who  visited  tile  teniple?*  seeking  niirao- 
alniis  cult's  won^  I'XKinined  or  trwittnl  by  lay  piiyfsit'ians,  init  ilipn;  were 
certain  attendant*  t-alled  zacoroi  who  receivecf  ilie  [>aticiit.t  and  a.-wignc<! 
them  to  plan's  Iwrn^lh  the  }>ortic«**;  and  from  the  information  eollecte<l 
hv  them  it  Is  po^j-ildetliat  the  priest  who  imiMTsnnated  the  j;<R[,up[M.'siriiin 
hi  (he  ni^ht-wa tithes,  may  sometimeti  liavu  iormuUtt^d  liis  prophecies  and 
irijitruetion-*. 

The  iltK-trines  of  the  schools  of  Ow  and  Cnldos  ■wore  committwl  to 
writing,  tlu!  Kr»t  work  of  the  kind  roming  from  the  N:hi>ol  of  Culdos, 
being  what  is  known  as  the  "  C'nldian  Sentenoes."  Of  this  treatise  thfire 
i*t;n"  at  l«i>t  two  e<litions,  and  it  mis  in  existence  in  thf-  timi>  of  Oalen. 
.A  iKirtiim  of  it  has  li«'n  pn-rterved  t*>  us  In  what  ari'  known  as  the  Second 
and  Third  Iti>ok-i  of  ni-a-a-k-:*,  and  in  the  Treatises  on  Internal  Affections 
«>ntaincd  in  the  Hip]Mx-Ritic  eolhvtion*. 

In  this  portion  four  distwiies  of  tho  kidneys  arc  defvrilMil.  In  the  first 
iherr  \^  acute  iwin  iu  the  loia^.  groin,  and  the  testicle  of  the  affect*-*^!  wid** 
(renal  itdic) ;  ilicr»!  ii*  frequent  urination,  with  gradual  snpprestiion  of  urine 
and  |Ki>v<i^  of  ond,  causing  {tain  in  the  urc-tlini.  Apply  w.-irmtli  and 
purgt'  with  hicanimony.  If  the  [Kun  ii*  great,  hm"  largi-  eiiemata  of  warm 
waiiT ;  if  a  tumor  fiimi^  make  an  incision  over  the  kidney  ami  evatriiatf^ 
the  pu--*.  Such  iuciMou  gives  a  cliaiieo  of  recovery  ;  without  it  dtyith 
will  follow. 

In  the  firtMnd  form  of  dispasc  of  the  kl/lncy  there  are  violent  |)ain?, 
us  in  the  precoilinjr  form.  The  {Hitlent  pa.-.'u.'s  MikkI  with  his  urine  at  the 
fxtmnicncenicrit  of  the  dl^-asi',  which  is  followeil,  after  a  time,  hy  jius. 
If  he  pre^rvcH  a  strict  ix-ot,  he  will  be  uuretl  rapidly,  hut  if  lie  niiikes 
rfTort,  (he  iwins  will  Iwixmie  nharficr.  When  the  kidncv  i»  HUwl  with 
pns  it  flvdU  out  near  the  spine ;  in  this  ca*c  make,  over  the  HWelling,  an 
ineifiiiin.  genvrally  deep,  into  the  kidney.  If  vou  succee*!  in  the  incision, 
yon  will  I'liri*  ihc  palii-rit  at  once ;  if  you  fail,  it  is  lo  he  fenrcil  that  tlie 
w«iiii»d  will  not  elo*,  and  the  honleri*  of  the  wound  will  contract  uud  the 
ivity  of  the  kidney  will  \w  KIK-"!  with  pus;  if  this  [aM-^'s  in«-ant  and  is 
raciiateil  by  the  rectum,  tliere  is  a  chance  of  health  ;  but  if  it  nftocts  |Ju> 
olhf  r  kidney,  death  w  to  be  fearwl.  Evacuants  are  to  !>e  u?»ed,  and  the 
Mine  regimen  its  for  (he  preceding  caw-.  Very  often  this  diseiu^e  tcnni- 
mtw  by  a  renal  phthi^u:. 

Till'  >*'liiMil  iirCns  folluwitl  with  its  eollci'tion  of  maxims,  the  "  Pne- 
nott«mcs  (  <»arw."  Its  dortrincs  will  lie  Ust  consi<lered  In  the  work  of 
it«  antfi  illurtriou^  dlscipli-.  IlipiXR-nites, mIio  was  Ix»rii  at  Cojt  about  4'>0 
n.  «••  His  father,  Henuliiles.  anil  liisgmndfalber  hciv  phv=ieians,  and 
lie  received  his  earlv  tihii-atiiiii  at  the  schtMd  of  Cos,  after  which  ho  went 
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to  Athens  birI  coiitiuufd  his  studies,  rtK,-viviiijr  tin.-  best  eduoation  wluch 
tlie  Gulden  A;ci'  iir<in*ek  eivilizsiiion  cimld  tiinii>-li. 

The  ccillpctioii  known  as  Uio  "' llipiMwnitif  Writings"  dat^  from  a 
|i(-nod  iiboiil  llie  time  of  A^I^IotU^  OiiJv  :t  ptirtioii  of  tlief«'\vntinfp'  ure 
ihi'  works  (if  Hi|i[M«'niirs  Iiiiiisi-lf ;  scvvnil  itn.-  nmhidjlv  i.t{'  miirt'  aiifivnt 
dale — t«o  at  least  apjH'ar  to  belong  to  the  C'liidiaii  Seliuul,  and  wmie  are 
hy  ltit>  dLsciple:?.  On  tlie  otiier  liuud,  i^nic  uf  tliu:^  wUicli  ouvti  bclonj^i'd 
to  this  collection  have  been  lost. 

The  books  in  the  llippocnitie  roUection  which  treat  moiv  pj^peoially 
of  ailt^enl  affections  and  i)poniiions,  and  wUicli  are  acrepK'd  l>v  most 
coinnu'iitatur!*  as  havinj;  \twn  written  either  hy  Hipijoenitef*  Iniiiwlf  «r 
liy  tine  of  Uis  iiuiiii'diatc  iRipil»',  an  tlntx^  nii  injuries  of  lite  head,  on 
fnictiiri's,  fin  the  nrti('ulntK>tirt  (/.  f.  on  <li!iKirjitions),  Mnrhlieiis  [on  the 
hnne»and  their  injurieij  and  di^jjluoements,  and  on  up|»ir.itu:<],  on  woundti 
and  ulecTH,  on  tiHdila',  «n  lieinorrhoJdH,  and  on  the  latriuiii  or  the  Pliysi- 
eian's  Establishmeut,  or  the  Surp.'n-, 

The  hook  on  injuries  nf  the  head  hefrins  with  a  deserintion  of  the 
sutures  of  the  enminm  and  of  the  bones'  of  the  skull,  in  which  it  is  Rtalfnl 
that  the  number  an*!  jKi?ition  of  lliir  !*uture»  varieti  with  the  fonn  of  the 
head  ;  that  the  eonuuil  suture  iw  wautiiif;  when  theiv  is  no  anterior  pro- 
tuheninee  of  the  skull,  and  the  lamhdoid  sutuiv  is  wnnting  whi-n  tnere 
1!^  no  po.'.terior  prutulieraiiee.  Aw  tins  dm's  not  agree  with  the  ol>H,'rva- 
tioiis  of  iniicleni  aiintuniists,  the  eoninieiitators  havi-  mtieh  initildi'  To 
e.'Ephiin  it,  .sinee  tliev  are  unwilling  to  adnut  that  IlipjHH'rates  nuiile  a 
mistake  in  ubser^'ati()U,  or  even  that  he  geuoralized  ironi  insuttieient 
(lata;  which  la»t  ia  the  tuo^t  pi*ol)able  explanation. 

He  diviiles  injuries  of  the  iMineH  of  the  skull  into  five  elatwes — \ii. 
iBimple  fissuWs,"  f^ntitiisions  without  fraetiirc  or  depression,  fnictun's  with 
depression,  indentations  of  the  outer  tiihle,  and  fnietures  at  a  distance 
frtun  the  jdaee  of  injury,  or  fnieture  by  <xjntre-t'oup.  Willi  regrinl  1o 
this  hist  he  says:  "  riierc  is  no  iTcmetly,  f<tr  when  this  niis<.'liief  takes 
pbce  thepe  is  no  meaus  of  aseertaiuing  by  any  exaniiuatiou  whuther  or 
not  it  has  occurre<l,  or  on  what  part  of  the  heaid."  J4e  then  goes  on  1o 
say  :  "  (>f  the*e  nHHies  of  fracture  the  following  retpiire  trepanning  :  the 
eoatiision,  whither  the  bone  lar  laiil  ban;  or  not ;  ami  the  tissure,  whether 

ap|ioiviit  lir  not A  bone  depress^-d  from  its  natural  pf«*ition 

rarclv  rctpiires  treijuuning,  and  tln>«;  which  arc  moMt  preiwd  and  brokeu 
requiri'  treiKinning  the  least." 

It  will  be  seen  that  this  is  quite  Oifferent  from  the  rules  of  modem 
praetiee. 

Kor  wounds  of  the  head  he  forbids  the  application  of  any  linnom  or 
ciitaplarin]:;  or  tentt*.  unless  the  wound  is  on  the  furchend  or  tiie  |K:irt 
which  is  Imn^  of  liairft  or  alHaii  the  eyebii>w  and  eye.  The  wound  is  to 
be  extended  by  inciBions  for  the  purpose  of  examininfj;  the  Inine  when- 
ever it  is  susjHH-ted  tlial  this  is  iiijun-d  :  and  it  is  renmrkcd  tlmt  ihe*e 
incisions  may  be  pnu'tised  with  iuijiunitv  except  on  llie  u  iiiple  ami  the 
parte  above  it,  where  tlieix'  is  a  vein  that  nuis  acn»s*  the  temple,  In  which 
r^on  an  incision  is  not  lit  he  made  ;  '*  for  i-onviilsions  seize  on  a  iktsou 
wim  lias  been  thus  irealed  ;  and  if  the  incision  be  on  the  left  temple,  the 
eouvulsions  seize  on  t]ie  right  side ;  and  if  the  incision  be  on  tlie  right 
Bide,  the  convulsiotiB  take  place  ou  the  left  side." 
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The  buoks  uti  frai^irfs  ami  on  tlie  artioiilationis  togcllier  willi  the 
book  nillt'el  "  Mijctilk'iH,"  roiilaii)  dceichcii  rif  ihi*  anatoniv  iit"  the  Utnea 
wkI  tit'  lb**  joint:*,  amJ  awmiiit';  nt'  various  t'oriii.-H  nl'  dij-liiciinons  of  tlic 
difliToiit  jniiiUi,  witli  tietaik'"!  iii^truL-tioiiM  a»  to  n-dtuliifii  ami  ii»  to  liie 
hukU*  of  Iwndngiii^  in  fajos*  ol*  trni-tiin'.  S|>ccifil  iittcntiim  is  kivcii  t<»  the 
sulijwt  of  injariej*  aft'wtinjr  the  knee-,  the  i.-lln>w-,  ami  th^■  ankl^^-joilltI». 

I'he  )uini>;rapl]  on  diHlowitiouft  of  the  kiiCL'  (.lot-s  not.  corri'siMtnd  to  the 
ej[[»erienve  of  ininUTn  j'urjL'i'«>tw.  1(  is  as  folhiws :  "  Liixnliott*  ami  snh- 
luxatioMMit  ihi;  kmf  an>  iiiufh  milder  :u'eLdent»^  than  subhixation^  uml 
Inxationii  at  tho  cllinw;  for  th<!  knt-e-jttiiit,  in  jtmiiurtion  to  11,1  f*i/,e,  in 
more  com|>a(.'t  than  that  of  thf  arm,  and  Iia.*  a  more  i-veii  imnformatioti, 
and  is  nmiKled,  while  the  juitit  of  ihi!  urni  is  lai^c  and  \\m  m&ay 
cavities.  .... 

"Owiiiir  ii>  fhi'ir  I'onfijrii ration,  the  liont-t?  >.<(  the  knw  are  indeed  fro- 
oncntlv  dishM-.it<'<l,  hut  thev  are  ca.sily  rt^hitn-d,  fur  no^reat  iiiUHnniinliiin 
fullowti   w»r  any  eon-strielion  of  the  joint They  an-  dif^jihu-cd 


IKirt  to  I  lie  inwde,  Bonietimes  to  the  ont«<ie,  and  oceaaiim- 
lam.     Thp  reduction  in  all  theac  cuaca  is  not  diffieult,  but 


for  Uk!  inoHi 

ally  iuiii 

in  the  dishK-:Uions  inward  and  imtwai"d  the  patient  should  be  plaeed  on 

a  hiw  seat,  and  the  iJiijrh  shonld  lie  eh-vau-d,  hut  not  much.     ^I<Hlt■mto 

extension  for  the  nuift  \ii\ti  Hitticetli,  extension  being  made  at  the  leg  and 

counter-f-tti'nsion  at  tJie  thij;h. 

**  l)i:4h>cation.'4  at  the  cUhjw  are  more  tn>nblew>nie  than  thnw  at  the 
knee,  and,  owiuj»  to  llie  iutluuunation  whieh  comes  tin  and  llie  et»nfig- 
urulion  of  tiie  jniui,  are  more  diffiinilt  tu  rednce  if  the  Ixmei'  are  not 
imme<ruiti.-ly  rei»lae«l.  For  tlie  bojies  at  the  elbow  are  less  subject 
to  di.sliHsilioii  than  thni^e  of  the  kiiei-,  but  art.^  more  ihiKcult  to  recluee 
and  keep  In  their  position,  and  are  nmiv  apt  to  beeoni«  intlamcd  and 

Some  of  the  older  snrg;e<ins  oitneur  with  HipiKM^mtrs  in  »peflkin;(  of 
di?Inration«  of  the  knee  iw  eomparatively  frt^nient,  whereas  at  j>ref*ent 
tbey  are  veiy  nire,  I>r.  Adams  hUi»|)o«'>i  that  Inc  «reslb'rs  »(  the  jniblio 
pmu':*,  who  fnrniHheil  Hi])|N»ei'atcr'  wltlt  a  birp*-  [miporlion  of  lii-s  cn-ses 
of  fraetnnr*  an<l  difliK-aiions,  may  ha\e  \>wn  e!-|H'rially  liable  to  tliis 
BTcidenl.  Hipiiornit^-i^  mivh  that  be  known  of  bnt  one  way  tn  whieh  the 
sihonldiT-joinl  is  dislttarati-d — namely,  thjit  into  the  annpil ;  but  he  divs 
not  deny  lluit  the  baid  of  the  bnmeni.s  nu^ht  he  diHliiented  n|iwiinl,  out^ 
nun),  or  fopwanl.  The  tnethfwis  of  reibtution  are  fairly  dc>«!rilh'd,  and 
are  snb^tiint Lilly  those  wbirb  are  used  at  the  prem-nt  tbiy. 

lie  lias  nitich  to  j«iy  in  various  places  about  conjp'iiitnl  (lisloeationa,! 
Hime  of  wbti-h  may  be  reduced  to  tiieir  natund  cnnditimi,  and  especially 
tiiune  at  tbo  ankle-joint 

In  caiDra  of  omiponnd  dinhiratinni^  ho  furliifl-i  reduetion,  as  a  genera! 
rule.      For  example,  in  speak in^j  of  disltN-jition  at   tlie  uukle-ittint  eoui- 

Idii-atetl  with  all  exteniiil  wound,  hi*  .sfiv?  yon  are  not  to  retlnee  iIh-  ]tar\ii, 
nit  let  any  other  phy-sieian  nxluee  thctn  if  he  <-lnKts*' ;C"  ftir  tliis  von 
fibould  know  lor  e<-rtain.  that  the  patient  will  die  if  the  parts  are  allowed 
lo  rvmuin  rwbiewi.  and  tliat  he  will  not  sni-vive  mow  tluiii  a  few  days, 
(<»r  fpw  of  them  poj^H  (he  wveuth  day,  being  ent  off  by  eonvnlr*ion»;  but 

w>ntHinie$  Uie  li-g  and  Hmt  are  wized  with  jningreiie IJai  if  not 

nvhieed  nor  any  atieuipiri  tirst  made  h)  r<-4luce  them,  most  of  sueli  cases 
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recover.  The  leg  and  foot  are  to  be  arranged  as  the  patient  wishes,  only 
they  must  not  be  put  in  a  dependent  position  nor  moved  about." 

In  speaking  of  these  compound  dislocations  he  makes  no  allusion  to 
cutting  off  the  protruding  end  of  the  bone,  but  in  another  section  he 
remarks  that  "  complete  resections  of  bones  at  the  joints,  whether  the 
foot,  the  hand,  the  1^,  the  ankle,  the  forearm,  the  wrist,  for  the  most 
part  are  not  attended  with  danger,  unless  one  be  cut  off  at  once  by  de- 
liquium  animi  or  if  continual  fevers  supervene  on  the  fourth  day." 

Hippocrates  knew  nothing  about  amputation  of  limbs  as  an  operation 
through  living  parts  or  with  a  view  to  forming  a  stump  of  a  particular 
shape.  In  cases  of  gangrene  due  to  the  crushing  of  the  olood-vessels,  or 
following  fractures  when  the  bandages  have  been  applied  too  tightly,  he 
remarks  that  the  most  of  such  patients  recover,  even  when  a  portion  of 
the  thigh  comes  away  or  of  the  arm,  and  when  the  forearm  and  1^  drop 
off  the  patients  rapidly  recover. 

The  surgical  part  of  the  Hippocratic  collection  is  much  more  in 
accordance  with  modern  views  tnan  the  medical  part-;  but  there  are 
certain  characteristics  of  all  the  books  generally  considered  to  have  been 
written  by  Hippocrates  himself  which  are  worthy  of  special  attention  in 
connection  with  the  high  repute  in  which  they  have  been  held  by  med- 
ical men  for  over  two  thousand  years.  In  the  ^rst  place,  it  is  evident 
that  one  of  his  special  aims  was  to  be  entirely  honest  and  truthful  in  his 
statements.  He  reports  no  marvellous  cures,  no  specimens  of  extraor- 
dinary success  in  diagnosis  where  others  had  failed;  fatal  cases  are  given 
as  well  as  recoveries,  and  there  are  no  hints  that  the  former  were  not  seen 
in  time  or  that  they  had  been  improperly  treated  by  others.  He  seems  to 
have  written  mainly  for  the  purpose  of  tolling  what  he  himself  knew ; 
and  this  motive — rare  among  all  writers — is  especially  rare  among 
writers  on  medicine. 

A  second  characteristic  of  the  Hippocratic  Writings  is  the  special 
attention  given~to  those^ymptoras  which  indicate  the  effect  whicn  the 
disease  is  producing  upon  the  body  as  a  whole,  including  such  phenomena 
as  fever,  debility,  delirium,  restlessness,  and  so-called  critical  discharges 
of  various  kinds ;  while  the  special  diagnostic  signs  of  particular  forms 
of  disease  of  particular  organs  are  given  much  less  attention. 

The  aphorism  of  Hippocrates  concerning  the  efficiency  of  fire — 
namely,  "that  diseases  wnich  are  not  cured  by  medicines  are  cured  by 
iron ;  those  which  are  not  cured  by  iron  are  cured  by  fire ;  those  not 
cured  by  fire  are  incurable  " — has  been  the  cause  of  an  enormous  amount 
of  suffering  and  of  bad  surgery  to  nearly  the  present  century. 

SuBOSRY  OF  India  and  China. 

In  the  literature  of  India  the  first  definite  hymns,  invocations,  and 
charms  connected  with  medicine  are  found  in  the  fourth  (or  Atharva) 
Veda.  The  oldest  existing  medical  work  is  the  Charaka-samhita,  of 
which  the  Ssmscrit  text  lias  been  published  in  1877,  and  of  which  an 
English  translation  is  now  in  course  of  publication.     Somewhat  later, 

firobably,  is  the  Susmta,  of  whirli  two  Sanscrit  editions  have  been  pub- 
ished ;  alst>  a  I^atin  translation  by  Dr.  F.  Hcsslcr,  published  at  Erlangen 
iu  1844.    English  translations  are  in  progress  of  publication,  and  a  sum- 
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man*  Lt  iHven  hv  L>r.  W'ii«>  in  hit*  liistnry  of  Imliciii  inoili<-inr>.  Hotli 
T'luinika  ami  Sil-irutn  pmfeiio*  lu  Ix*,  ami  -aw  r(iiiiin<«iiK  ^v\  tu  Ih*.  c<>tuiin.'ii- 
Urii's  III)  ibe  Avur-Vcnla — i.  e.  tho  \'«la  ni"  LilV — but,  in  t'atTt,  tbi-ni  is  iin 
»fiich  work  as  tlw  Ajtir-Vcclfl  disiinct  (mm  and  pi-eceding  Charaka  ami 
Su!tniUi. 

Tbo  flute  ofconipMf'iiuin  of  lliciv  works  ia  iinkiioivii,  Jiiul  in  \'nrimi»\y 
jpdnuitoul  at  from  KW  b.  c.  to  "Oti  a.  D.  Recent  aiithorilief*  coiisiilcr  tluit 
Inltr  (latt-  i;*  tin*  iiion-  jinjlmblf  one,  iiikI  that  tbt;  wnrk  Kxik  it.s  iitv-ft'iit 
fiimi  iiii'i<*r  the  iiifliii'iirc  of  idnw  dcrivfxl  from  the  .Xicxanilrinn  School 
antl  the  lurly  .Vnib  wnton),  Jt  vasct^rtiiililv  kiunt  n  in  tb(>  ninth  tH'niury 
A.  I».  Nevcrihi'lc^s  't  shows  litlU'  Inici'  of  u  kn<iwhHlp:e  by  tlii'  author  of 
Uio  HipiKK-ralic  Wrilinpi  or  of  the  discoveries  of  the  Alcxftndriiin  Anni^^ 
miHtx  nnd  .-iiirp-ons,  mid  it  t'ontainn  a  nuniln'r  of  tbin^-;  jMruliar  to  itt^lf 
mid  jiri'lutbly  di-rivod  from  aiteicnt  Indiaa  traditiun.-i. 

'Ihi^  imiislat ion  of  Su-initu  by  Anna  Morechvar  Kiiiite,  of  wbieh  the 
firul  nniiibi'r*  vit-tv  |iubllsbal  In  ItonilHty  in  1S77,  iH-gin^  a.-t  folh«vs : 

" i<titutation  to  Uiahmn,  J^rajaptiti^  the.  ttcin  Jwiiw,  Indra^  Dhafi^ 
mniari,  Siuinitn,  tuul  othera. 

"Now,  hereafter,  we  shnll  narrate  the  chapter  named  the  doi»etnt  of 
l(nuwl<-«lp>  (of  nH-<lii-)ii<>)  jii^^l  as  it  whh  tailgbt  loSnsriitji  by  the  venembUt 
Dhunvnnrart.  Anpiiilliriiava,  Vaitamna,  Auniblim,  I*:iiif*bknlav;itii,  Ivani- 
vinra.  (jopnni,  Uakr-liita,  Su-srutH,  ami  hiri  othfr  friend.--  in  earnest 
atklrntvd  the  venenihle  Dhanvuntari,  the  tvsiKfted  of  {»ikIs  (then 
known  by  tin-  niinie  of  |)ivo<ia.>*n),  the  descemlant  of  KnMrajn,  %vho  waa 
hwliug  the  life  itf  a  hermit,  samiunded  by  u  number  of  «iges:  'Sire! 
«*p  nn>  nioviil  with  ponipas8if>n,  ^teoinji;  hnnmn  lM*injf?!,  lhou^;h  prolreU-d 
(by  their  kinp-J,  yet  tpiitc  helplej*-*,  iK-iiij^  alilielt-d  with  nunimaiK  binitlv, 
tntTiiid,  nittnrul,  and  a(viib>iital  niahulies.  ^^\■  wiiih  In  be  instnicteil  in 
the  Sciewf  of  Meilieine  for  the  f*ake  of  publie  pmd,  for  earning  our 
lix'elihood.aml  for  allavin^  the  iiidleriugs  of  mankind  desirous  of  hitdtli. 
KnrtJily  and  heavenly  lilir^th'pendsiipnn  it,  Heneo,  Sire,  we  liave  come 
tu  y*A\  i't  Ijcei'me  %'our  pnpils. 

"Totbeni  «nid  (he  venentble  man:  'Ye  ore  weleiime.  All  i»f  von, 
mv  \m\»,  shiill  br-  tjiM(;lit  and  iriaile  to  meditate.  Ayur-Ve<hi  is  an  UjNiapi 
tif  thi-  Atlmrva-\'inLi.  'I'he  S-lf-Ixini,  after  creating  the  nniverw.',  nm\~ 
yti^-i\  it  in  a  chotuund  eluipters,  eontiitning  a  hnndred  thon.iand  ver»eti. 
Btll.  ktinMinj;  thi'  brevity  of  liunian  life  and  the  limitedue;<ci  of  biiman 
UII-'  'riijr^  111'  ivduifil  it  toeitrbl  ilivirtiont     Theseare:   1.  Shalynm, 

Sj'i,  .rraeliou)  fiurjfery  ;  '1,  Sbalakyuni,  iminiry  into  the  dii^tii^ie  of 

orj^iii^  citnalml  above  the  ekivirles ;  H,  KayaehikilNi  tniit."*  of  di?miS4« 
alTerting  the  whole  ho^lv ;  -1,  lihntiivida  treats  of  dise'ji.^es  of  mind  pm- 
dwietl  bv  <lenuHiiacnl  inllneitees ;  o,  Kouinai-ubbrityani,  care  and  trcntnient 
of  rhihiren  ;  ti,  A^dntantmni,  dortrine  of  antidote-; ;  7,  KaHll^1lnntant^l, 
diM-lrine  i>f  elixint;  8,  Vajikaranalantrani,  nde>  f<>r  inemwng  the  iien- 
enitive  piMvern.  Whieb  tif  tliew-  do  yoii  wi^h  t"  U'  tant^ht'.'' — 'Sire/ 
tiud  ihry,  '  ti-jirh  ns  nil.  but  bepin  with  mirjit^ry  llrit.' — '  IV  it  so/  r>uid 
lie.— Thi-y  \\\p,\m  re(pieste«l  him,  saying,  'Snanita,  after  cr>nf<ulting  n»  nil, 
fha\\  a>-k  vtm  for  exptanalioti><  (in  nmtters  of  iloubt),  and  whil!4  he  is 
made  til  iindcrvitutd  we  jihall  alw*  li-y  in  do  lite  «iuie.' — 'Well,  then,  my 
pO'  '  -'-  ■  :  'ilu,'  Niid  he,  '  tli<>  SciriKN-  of  Medieinr  has  for  ilw  iib'n'«-'t  the 
et  .'U  from  di.<MiLM-  of  tbo-M^'  alio  are  afllietiil  by  it,  and  tlu-  pi-es- 
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er\'iitioii  of  tlic  Imiltli  of  lixMe  who  i><>s(»cw3  it.     Aynr-Vtila  U  so  cnlleil 

becsiutie  by  it  healtli  h  (ptiiK'd  or  it  nrings  hwilth.     The  best  portion  uf 
it  I  explain  li>  ynii :  try  in  lollow  rnc  uiul  jiwi;^'  liy  the  t'imr  critfria  of 
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>h 
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rmcnt^ — nnmcly.  nitorciife,  ('Dmpiiri,-«>n 
[t  is  tlic-  lirj-t,  liecaiiH-  the  fii>t  hillictw)  wdiiiiil  wm  Iu-jiIwI  (Uy  iti^  Kiiim- 
lotlf^),  ami  the  head  nf  Yujiia  M'li.t  uiiilcvt  to  hi-t  trunk.  It  is  >sflifl  timt 
when  Rwlni  viA  of  ihv  hea<l  of  V;ijiia  thv  ginls  went  to  ihf  twin  A5viiis 
aufl  .-^lif]  to  lliein,  "You  two  firt^  nf  a  hi^h^r  rank  ainimp^  iih.  M'c 
entri'jif  voii  to  join  together  Yajna'^  IiCiul  ami  tniiik."  They  ciHnplicil 
with  the  rt'tiuest.  For  their  siku  the  gi«U  propitiate*!  Intlni  ami  allowed 
iheiii  a  .-iliarc  in  liis  sii-riiiee.  They  forthwith  joinetl  the  heail  iiiul  cnmk 
together.  (_>f  all  the  eight  pail.*  of  which  the  Ayiir-Ve*la  i»  imposed, 
this  is  the  berf,  from  the  qieedincss  of  its  opcralions,  from  it**  ineUiclinj; 
the  use  of  upplianperi,  ritirffK-iiL  iiistrimionta,  eaiiHtlert,  i*nutfn<*s,  and  from 
its  lK?i«(t  eiMiinion  lo  the  other  [avU  (of  the  >*cieuce).  Thus  it  i.«  eternal, 
ment-iriviii;:,  divim-,  Icadiiiir  to  renown,  hmfrevity,  and  ]mifi[)erity. 

*"Tlic  ju'reiit  god  Ilnhniji  aiiiiodnred  (the  knowli'ilj.^'  of  medicine) 
first ;  I'mjajiati  learnt  it  from  liJtn  ;  the  twin  Asvinsgiit  it  i'nnn  l^nijajiali ; 
froni  iheni  Inilra;  and  from  Indni  luive  X  learnt  it.  I  am  pjing  to 
impiirt  it  lo  aiiylKxly  who  i*eeks  it  for  the  sake  of  public  j^tod. 

"'On  the  preliniinan,'  prr-pnnittcms  {ruler*  (o  he  ohrierved  before,  dtur- 
inp,  an<l  after  the  completion)  of  snrjijical  o|KTatioiis  : 

'"  Every  action  (to  bo  succeci^fiil)  involves  tlm-e  I'tages — viz.  1, 
the  prepamtory  nlaj**^ ;  2,  llie  predimiinaiit  ciajic ;  ;i,  ihi*  succeeding 
stage.  We  ^hall  point  out  that  the  trrfltnioiii  of  dixeflsoA  htm  thPTie 
tlire*"  fttnpoR. 

" '  In  this  f«cienee  the  use  of  cdped  in)!>tmments  U  oi>n^idcred  to 
be  pretlnadnant.  Hence  we  shtdl  bejiiii  our  tie^eriptiou  M-iih  it  anJ 
its  ar<'<rsii<)ries,  t>ljrc4i  instrumcntoi  are  used  for  cijiht  purpos*-:'* — -viz.  1, 
aniputatin}r  ;  2,  "pening;  3,  (icarifyinjf  ;  4,  puncturing  ;  o,  exploring  ;  6, 
drawing';  7,  eviicUHlijig;  and  H,  sewing.  A  hurgi-mi  eonleinplaiiiiK'  to 
oiwriMte  in  am*  of  the  jiliovc  ways  fJtonld  first  have  ready  the  fullowmgt 
blunt  inistnmieiits  (furcepr-,  etc.),  sliai-j)  iiir-trumenl*.  potential  cantene.-v 
virtual  caiUerie,'',  LUttieten*,  liuni.-,  li.'cches.  a  dry  gouni,  a  eauteri/ing 
needh',  jitnlHng  materials  strings,  hoai-d,  baiidngp,  honey,  ghee,  fat,  milk, 
oil,  wM»tlii?ig  di'fiH'tionr;,  injection^;,  loliom^,  fun,  eohl  and  wann  water,  a 
fri-iug-imn,  able,  strady,  nnd  attached  st-rvantA 

"'Then  on  a  ginnl  <liiy,  having  a  g^xid  lunar  inflnence  and  the 
BiiKpieioii-i  iidliience  of  fiiar*i,  after  itivoking  blc-^-iugrt  fmm  the  Ilmli- 
man8  and  nailicjil  men,  and  pnipitiating  the  saert-d  fire  with  honey,  rice, 
and  water,  let  the  patient  be  watetl,  who  has  tidien  very  little  fo(.«J, 
olVered  ;4iertfii(X's,  anil  made  nblutions,  with  Ins  face  towani  the  east* 
The  iiui-geon  -hituld  i-tand  with  hi^  face  toward  liiin,  and  pluug<>  bin 
in»^tnunent  al\er  tlie  pro^xT  ineisiou  until  matter  eomes  out,  and  with- 
draw it,  avoiiling  vital  parts,  ves-t'ls,  nuiTieles,  artietdationw,  bones,  and 
arteries.  In  the  t-n/v  td  u  large  eollc«-lion  of  matter  the  ineisioD  may 
be  of  the  bniidth  of  two  .>r  thn*e  tinger:»  even. 

"'Ineicions  are  either  long,  wide,  even,  or  uneven.  An  incitnion, 
Mlietlier  lung,  hniad,  rh*an,  nr  4le]Krinh-nt,  i^  always  lo  hv  extolled  when 
it  suits  (the  pni"])0-*<r  and)  the  oeea.sion.  Brildne-w,  rapidity  of  a<-tion, 
tiliarp  iii&tnnueut!;,  upenitiun  without  trembling,  fear,  or  uuubt,  are  always 


THK  jriSTOnr  AXD   UTEIlATiniE  OF  SVRGEnr, 


27 


|>rai.'*ewnrtliy  of  the  ^irvtHm  operating.  ....  tCbe  openilioiis  for  idciIoh, 
a^'iteis  \i\\e*,  c:ilriil(is  tii<tiila,  atui  moitth  disi'iUK^'ffare  to  be  [torforincd  on 
aa  fiai>ry  f*toniupii.] ....  Tin?  in6tnimL>nt.s  slioiild  Ih"  wt  imule  iliat  ihcy 
iJioula  l»o  ofa  (i(kk1  fiiiir.li,  strong,  clean  in  iipp«imncc,  with  pood  hamUes, 
wln^tluT  tlii'V  Im-  f^tmrp  <ir  tiliint. 

••*  Among  tlMvo  tlw  Svii..*til<ji  instnimi^ntii  might  to  lie  almnt  nine  in<"lip!« 
long;  llK'ir  nmutly*  rihouUl  \)*i  tv)*p<*cliv».'ly  like  \.\\kvsi:  uf  a  lii.tii,  tiger, 
wolf,  hyt'iia^  In-rtr,  yU'iiIiiint,  c-ot,  Imit,  aiilrtope,  uruw,  hemn,  »U)^,  jiiv, 
vulture,  fjilc^m,  owl,  kiti',  rt»ek,  crouch,  tho  Ix^e,  rat,  mouse,  or  hiillix-k, 
«wh  luilf  being  unitM)  tu  the  other  by  a  nuil  r>f  the  fortn  ui  a  leutil- 
Mitl,  being  bent  inward  at  the  hsmdh'.'^  like  the  elephuiitHlrtverV  h<Kjk. 
The^  fonxrps  are  rcoora mended  for  the  exiraetion  of  splinters  lodged  in 
boneet. 

"  *  The  tubular  inntnimenta  nre  of  n  variety  of  kindn,  having  %'orioa9 
nan,  o]*n  at  one  end  or  Wtb  or  liavtng  several  foniiuiiiie.  They  are 
u.-**!  for  removing  nlwlnn-lioiif*  fniiu  the  ^'nuit  iiuud^^  of  the  IkhIv,  or  fur 
tXjimin;ition  of  distiu**'^,  or  as  .»iicTion-lulK'M,  or  for  the  oasy  applicnlioii 
of  rwne<lie^  Their  lengths  are  always  determined  by  the  u|K'rture 
(if  the  csinal  wlieuw  the  ub^ruetiuu  is  to  Ik-  removed  or  by  tlie  u,-*'  to 
whteb  they  are  to  be  iippliwi. 

"  '  The  different  tubular  iujitrumcnts  which  are  iiswl  iu^rtula,  hemor- 
rttoid^  p<ilvi>t,  sores,  un-tlir.il  in)eeti<HH,  enenuw,  retention  of"  urtne, 
a^rite*,  inlialatiun  for  cough  aiul  dyapno?a,  and  olmtnietiou  *ii  bowel^ 
togpiher  with  the  buttlc-gourd  and  the  hornii,  shall  tic  dc-^c'ribcd'  hereafter 
in  their  proper  places. 

'* '  The  pnilM^like  instruments  are  of  various  kinds  and  sen'o  a  variet}' 
of  puniiMietf.  Their  maguitodeg  differ  according  to  the  u^-ri  they  are 
applieti  to.  Among  them  the  earth  worm-like  pnfbe,  the  arrnv  probe, 
the  ^'rjient-hinMl  pnilje,  and  the  hook  probe  aw  ern-h  of  (licni  two  in 
numlior.  They  liavebeen  recommended  ("or  wniudiug,  separating,  loown- 
*tttg,  and  extracting  (foreign  iKnlies).  PiiiIh'S  having  Ietitil-s<t<(llike  endti 
an-  two.  They  arc  -lightly  curved  inwanl  at  tlicir  extivmitie.**,  ami  are 
U!*<l  for  the  exlra<-tion  of  fon.'igri  Ivxlien  frnm  the  large  canals.  There 
arr  six  pniUfs  which  are  c:ip|H'd  with  tt>tton  wool,  and  are  used  for 
cleaning  and  wiping  punioscs.  There  are  ihi-ce  which  are  ladlc-Mke  and 
Dlurtiir-Uke,  and  are  uh^-*I  f^ir  appliration  of  eaui'ties.  Three  olhent  Iheiv 
are  which  Ftave  their  endr)  like  a  jambul-^fid.  Three  othon*,  again,  rewm- 
bling  the  elephant  hiH>k.  The!«e  six  are  uccd  fur  cauterizing  puriioH-s. 
There  is  a  na>«il-polypns  pn>be  «-hich  n^emblci  ila>  kolai^tlii.  There  in 
tlie  inunction  pntbe,  which  at  it*  I>oth  extreniitk-s  lia.-*  a  knob  like  tho 
jlva-Mxii,  n~<-udding  an  mik'h  bud.  Then-  is  the  urtnart'  ciUbetei',  which 
n.'M'Jnhlett  the  Htalk  of  nialaii-  [JitHminium  fftitiirlijiortt]  flower,  ami  itA 
Ici^b  varicjf  acectrding  to  pur|iO!ic 

"  '  The  lion-niouth  forct'iw  is  for  foreign  bodies  that  can  be  >wn,  while 
ibronveri^l  ones  tlH-n-  is  the  heron  fon-cp?*  and  other:* of  its  kinil.  The-e 
«houM  be  iisi'd  geiilly,  the  foreign  Uniy  being  removed  in  ;».■<.■«; rdaiice 
Willi  gurgical  pre«*pt,-^ 

" '  Thi-  heron  forcep*  is  the  l»eflt  of  all  foroeiw,  «inc«  its  nee  never  leads 
tu  neeidenl.i.  U  enter**  easily  and  is  vei^'  eoxily  drawn  back.  It  lay*  a 
finn  hold  on  ^plintc^*^  and  romnves  them  eitsily.'" 

Nu  ullu.-<iniui  are  niad«  to  the  u-«  of  tlie  ligature,  but  amputations  of 
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the  limbs  were  performed,  the  hemorrhage  being  checked  by  the  cauterj', 
by  boiling  oil,  and  by  pressure. 

The  operation  of  lithotomy  is  described,  being  that  of  "cutting  on 
the  gripe,  the  incision  being  made  on  either  the  left  or  the  right  side  of 
the  jierineum,  the  breadth  of  a  barley-corn  from  the  central  line  and  an 
inch  from  the  anus. 

The  suprapubic  operation  was  also  known,  rhinoplasty  is  described, 
and  herniotomy  is  referred  to.  Manual  skill  was  to  be  acquired  by  the 
student  by  making  punctures  and  incisions  on  gourds  and  other  fruits  or 
on  dead  animals. 

..^^Fractures  and  dislocations  are  described  with  considerable  detail  of 
cia^fication,  and  the  bamboo  splints  recommended  are  still  in  use.  The 
most  original  thing  in  the  work  is  the  part  which  relates  to  plastic  sur- 
gery, and  especially  to  rhinoplasty. 

Of  the  history  of  surgery  in  China  almost  nothing  is  known.  Hwa 
T'o,  who  is  supposed  to  have  lived  in  the  third  century  a.  d.,  is  ordinarily 
considered  to  have  been  the  father  of  surgery  in  China.  He  is  said  to 
have  performed  abdominal  section  for  the  local  treatment  of  diseased 
viscera ;  to  have  laid  bare  the  scapula  of  a  certain  great  military  hero 
and  scraped  from  it  certain  poison,  possibly  carious  boue  ;  also  to  have 
relieved  Tay  acupuncture  an  affection  of  the  brain  of  another  famous 
general  of  his  time.  It  does  not  appear  that  this  was  entirely  successful, 
however,  for  he  subsequently  proposed  trephining  for  the  surgical  cure 
of  this  disease,  on  which  the  indignant  general  is  stated  to  have  declared 
him  a  traitor  who  was  plotting  his  death,  and  to  have  had  him  beheaded. 

Ch'jin  Kwei  in  the  sixth  centurj'  A.  D.  is  also  said  to  have  successfully 
removed  certain  diseased  viscera  by  incision  through  the  abdominal  wall. 

These  stories  rest  upon  no  definite  foundation.  Acupuncture,  counter- 
irritation,  and  various  forms  of  shampooing  seem  to  have  been  the  only 
forms  of  sui^ical  treatment  practised,  in  this  nation,  and  operative  surgery 
is  now,  as  it  probably  always  has  been,  practically  unknown  among  the 
Chinese. 

After  the  time  of  Hippocrates  there  is  very  little  of  interest  from  a 
surgical  point  of  view  recorded  in  Greece  itself.  His  sons,  Thessalus 
and  Draco,  and  his  son-in-law,  Polybius,  were  also  physicians,  and  are 
supposed  to  be  the  authors  of  some  of  the  hooks  in  the  Hippocratic  col- 
lection. Aristotle  gave  a  strong  stimulus  to  the  study  of  anatomy,  and 
is  said  to  have  written  two  books  on  medicine,  which  have  been  lost. 
Through  the  influence  of  his  pupils  the  famous  library,  museum,  aud 
schools  of  Alexandria  were  formed,  and  the  headquarters  of  medical 
knowledge  for  the  time  being  passed  to  Egvpt.  The  Alexandrian  School 
is  famous  for  the  advances  in  the  knowletlgc  of  human  anatomy  which 
wore  made  there  as  a  result  of  the  authority  which  was,  for  a  short  time, 
granted  for  the  dissection  of  human  bo<lio8.  The  numerous  writings  of 
the  anatomists  of  this  school  have  been  lost  as  distinct  works,  but  prob- 
ably all  their  imiwrtant  discoveries  and  teachings  have  been  preserved 
for  us  in  the  works  of  Celsus,  Galen,  and  Oribasius.  Hcrophilus  {about 
.300  R.  C.)  was  iK-rhaps  the  most  famous  of  these  anatomists,  and  many 
of  the  names  of  jiarts  which  lie  gave  are  in  use  to-day,  such  as  the 
choroid,  the  retina,  the  dura  and  pia  mater,  the  calunms  scriptorius,  the 
duodenum,  aud  the  prostate.     Erasistratus,  his  contemporary  and  rival 
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ma  also  a  t'omout  aoatoiiu^t,  Itut  we  know  even  k-at  nf  his  w'ork  tluin  we 
dn  of  ihaX  of  Htfrophitu&  Chileu  isayu  tliat  he  iiivenU-d  the  eathuUT,  but 
it  tit  piubablc  ttiat  this  iii^ttruincnt  was  kuuwD  both  in  1^'pt  ami  in 
India  lonj:  beCore. 

Th«r  tulvaiKX'^  ill  siirgt-ry  made  bv  the  Alcjcanibinii  Si-hiH)!  priur  tn 
ti>c  Christian  f^ni  iirc  pnu-tically  jsntiimfd  up  m  ihi-  first  irtuili-**'  nn  siir- 
gpo"  writtt'n  in  L«tin  whivh  luis  wmi-  down  li>  us — nanii'lj',  tluit  uf  CVlt-ii.s 
i>r,  more  properly,  of  Aubin  (_'«nioliu8  CVIbub.  Of  the  iHTnonalitv  thf 
this  writer  we  know  nothing  positively,  hut  he  proKihly  lived  «t  Home 
almut  tlie  Ife^inniu)^  nf  the  C'liristinn  era,  and  was  not  a  phy*ieian  by 
prvtfefttinn,  moilieine  at  that  time  bein^  almost  exelustvely  practi*il  by 
Orvek-s  He  Li  ipiote<l  by  Pliny  it!i  an  author  a.**  distinicuiolie<l  fniiii  a 
|ihy.s)eian,  and  bis  work  wiu*  nut  n-ferreil  to  by  any  niediad  writer  fur 
over  n  thmi.'fiand  y»ars  after  hU  death.  His  l>ook  was  a  »ort.  of  eneyelo- 
pmlia  of  tlie  art^i  and  scicnocs  uf  liiff  time,  intended  for  educated  men, 
not  not  spci'ially  for  phvsieians,  and  the  nu<lieal  portion  eonnists  of 
eight  Ijooks  or  aeetiouis  which,  bi  the  ori^iiuil,  followed  the  five  IxHiks 
of  the  tiTBii-i<'  on  Hp'ieultnre — the  first  bimk  of  thi'  "  Oe  m  Meiliiii" 
beioi;  in  tlu*  oIdi*st  Vatieau  niainL-Mript  entitled  "vVuU  Comelii  Celsl 
liber  wxluis  ideuique  nietlieiuiu  primutt. '  After  the  invention  of  printing 
the  "I)e  rv  m*fliiM'*  of  Celsiis  was  one  of  the  first  IxHvks  that  itwuied 
from  the  prefW,  liavinj;  Ix-en  publiMhetl  in  147R,  t-inee  whieh  d:ite  ibt-re 
have  Iwen  over  cdxty  Latiu  editions  and  translations  into  oioi^t  modem 
laOKUageH. 

y\<w\  iierMins  not  familiar  with  the  Iti^tury  of  the  art  are  aeeuf«toiiied 
to  plaee  Cel^w  with  Hip|>oi!mtes  and  (mien  as  <me  of  the  lliree  great 
Falhet»  of  Metlidne ;  but  be  was  rwilly  onlv  a  e*>mpiler,  although  a 
eompiler  wl»w*'i'«ineif^'ne>«'aiideUiinii'>.'?uf  ctyle  iiiive  ^iiiiunl  fi.r  him  lh« 
title  of  "the  Mt-diral  (!'i<'er()."     Asdreek  was  the  pnilW*ionaI  lanjruajje 

his  ilay,  he  couhl  tind  no  Lditin  equivalent  for  many  of  the  teehnieal 

n»,  and  wit'^  oblipjd  to  a-*  either  a  de*'riplive  iH-riphiliJ^U  or  to  >?ivc 
the  Greek  woni,  intrrtduced  by  the  phraj*  "  the  Greeks  eall  it."  He  was 
olsu  tnmbled  by  the  fact  tluit  in  «Titintr  in  Ijatin  on  the  Kubjeet  of  hernia 
bt  was  eompelled  l^i  use  «'ha1  was  «»nsidered  to  be  a  vvxy  inmiodest  ami 
iniproi»er  word,  fur  whieh  he  duly  a]Md'«)fize^ ;  and  tliijii  is  one  of  the 
numentus  pnMif-^  tJmt  his  work  w:ls  nut  inteudeil  for  pliysieiuns  e^pe* 
cially,  but  for  tlte  e<lui'alc<l  iiublie. 

A  eompUer  without  praelu-al  exjH'ricnee  ts  sure  to  make  mme  mis- 
take; and  H  gntMl  illu-^inition  of  this  is  found  in  the  remarks  of  CeUns 
n|Min  di>iIoi-ati<tn  uf  the  bin,  a-*  pt^iinted  out  by  Broca.  Diiflm-ation  of 
the  hip-jnint.  prior  to  the  (ll'seovery  of  ana^llu'ties  and  the  inliiHln{;!ioii 
nf  Krid's  metiio<!,  was  often  verv  ditficult  lo  rrtbue ;  but  after  it  Imd 
«nw  been  reduoe'^l  then-  was  no  »|H.vial  ditli<-ulty  in  kwpinj;  the  lietul  uf 
the  f(!tnnr  in  it8  pro|H*r  plaee.  CeKsiis  ha<l  probably  never  seen  a  ense, 
but  he  ba/i  hcani  that  one  nf  the  jiri-Jit  danjrere  is  that  when  redne^^xl  it 
uuiy  Klip  out  a^iin,  iJiiiis  iilea  lul^'in<;  probably  arisen  frcmi  eonli>nndinK 
fraeture  of  the  neek  nf  the  femur  with  dichK-ation  uf  its  head  ;  ski  he 
armies  as  follows  :  "  S*me  maintain  that  it  always  docit  so  [t.  e.  sli[K>  mit 
attain],  but  Hipp<>rnil<-s,  DiiM-les,  E'bihttimis  Xileus,  and  Her.icruh-s  the 
Tarpnlint',  very  c«*lebrateil  author^  have  a^wilrd  that  they  have  ert'eetod 
a  perfect  cure.     Neither  would  Hip|MN-rali%  Andit-a.*^,  Nileus,  >Vmpho- 
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doru)i,  Pmtaix-liu!*,   IIfracli«li'H,  aiitl   also  a   vertain    nieclianician    liavp 
invi-nlni  sn  many  kiiulH  ol'  niaehinc^  for  oxU-ndiiig  the  fV-iiiiir  in  tliia 
case  if  it  bad  hoi*n  to  no  purpose.  ....  Therefore  it  must  he  atlouiptcd.*' 
The  logir  irt  fxcelk-iit,  but  the  point  which  lie  siip|Kwe»  to  be  in  disijute  is  i 
wholly  iiiHifiiniiry.  ' 

8«jine  of  the  details  of  ■nirgi«'n!  pnictice  given  by  Celsus  will  Ire  con- 
sitlenil  ill  coniu'ctioii  willi  \\wr*-  found  in  other  Mxitens  next  to  he  refen^ 
t»>.  ()f  these  llie  clilef  i>*  C'lmidiii'*  (Jidrn,  who  wsi^  l>orii  at  Pcrgiimni* 
i;Jl  A.  I>.  lie  studied  medicine  at  the  (^elioois  of  Saiynia.  Corinth,  and 
Alexandria,  and  returned  to  Pei^mns  al  the  a^  of  twenty-eij;ht,  when 
lie  wai*  appointod  to  the  medical  eharj;e  of  the  athletett  of  the  gyinnaifiiint 
ci>nn(H'le(i  with  the  temple  of  .'lCst;uhipluH.  Four  year^  laii-r  tie  went  lo 
Ilonio,  where  he  soon  IteeaniL'  ctrlehraled.  He  finally  returned  to  hifl 
native  eountry,  Mlit-re  he  die<l  when  aUmt  seventy  yean*  old.  He  in 
t^aid  to  liave  written  live  Iniuflivd  treatinei^  on  nKilieine,  but  a  lar^ 
nnmWr  of  llie)?e  havelxien  lost,  and  a  number  whieh  exist  in  mantiwript 
liave  not  been  printeil. 

The  medieal  system  of  Galen  is  happily  c«^ni|>ared  by  Dareniberg 
to  a  tisiiue  of  whieh  the  llippoeratic  Vritinjrw  aix*  the  woof  and  tlios« 
of  .Vrintolle  thir  wiiqK  His  anatomy  is  mainly  eontained  in  his  treatise 
"  De  UMU  jiartinm,"  the  piirix^se  of  which  treatise  it*  to  pmvo  that  all  the 
oi^^an.s  of  the  biKly  are  armnged  iu  tliu  iH.'st  |Hx«'ililu  niauuer  and  »\ioyr 
llie  wisilom  and  eare  of  Xatiire.  After  a  few  pn'Hiiiinary  definilions  ho 
I>e);iii8  Iii-s  till  111  scHion  a.-f  folhnv.-* :  "  As  man  is  the  wisest  of  jdl  animolrt, 
BO  the  hands  art-  (lie  instriiment.s  whieh  belong  to  a  wi.'te  lading.  For 
man  is  not  tlie  wii^wt  of  animala  lje«'au«e  he  hap  hands,  -mi  sny«  Anaxa- 
^unts,  but  he  has  handni  lH>rauKe  he  \^  the  wit^est,  a^  mys  Aristotle,  who 
Judp'!*  venr'  jndieioii-dy.  In  fnt-t,  it  w  mit  by  bis  hands,  but  by  hid 
n-awui,  tluit  man  lia«  leaninl  the  arl(«.  The  hands  are  »n  instrument,  aa 
the  lyn*  for  the  iniiHician  or  the  pinceri  fi>r  the  blaeksmilli." 

Itetween  the  tiim-  of  (Vlsiis  and    that  of  (Jiilen    there  were  three 
writers  whose  names  should  be  mentione^l  in  a  sketch  of  ancient  wir- 
(jcn',  although  their  works  liuve  for  the  most  ]>art  been  lost — namely, 
Soranus  of  Epiiesus,  nlx>ut  71)-1S8  A.  lu,  aud  Itufns  of  Ephesus,  and 
Ilelio<lorus,  alMiiit  the  hegiimiiig  of  tlie  second  eciitun'.     The  trt-atise 
of  Sonnuis  on  the  disf'sises  of  woiiK'n,  eiliiifl  anil  traiL-lated  into  I ^al in 
by  Kniicrius,  was  puhlislicd  in  18(>i),  aiitl  his  "  l>e  nignis  fnietuninim  " 
was  publisht'd  bv  CiHcliius,  willi  a  tnmslaiion,  in  17'")4.     A  eonsidembJQ  '' 
part  of  his  nnxlieal  writings  form  the  hooks  ordinarily  atlrihuted  to  | 
Cieliu:^  .AureliaiULs,     Sneh  works  of  Kiifus  as  have  been  preserved  were  • 
edited  and  tniri:>liit«Hl  into  Fivneh  by  DuremlK'rg,  and  published  !n  1K79.  j 
TTelio^lorus  liveil  at  Home  in  the  time  of  Tnijan,  about  tht-  bi'ginniiig  of  ' 
the  R'tHind  eentnri'  a.  u.,  and  wnite  a  ti-eatise  on  snrgePi',  the  Inignunils 
of  whieh,  pre^Tved  for  us  bv  <-*ribasius,  indicate  that  lie  must  have  bi-i-n 
a  skilful  fui^eoii,  well  aixitiaintvd  with  anatomy  and  with  variou:^  modes 
of  o|)eiiiting  whieh  haveiM'cu  priH'laimed  as  marvellous  in  later  days, 
sueli  iL*  the  toifiion  of  arteries,  a  purtieidar  mhhIc  of  operating  for  thff 
nulic:!!  eiire  of  hernia  by  excision  ot*  llie  sjie,  the  excisiiai  of  stricture 
iif  the  niTthi-a,  etc, 

.'Vfter  (jalen,  prulKibly  uIkku  the  end  of  the  third  century,  came  a 
stirgeon  named  AntyltuH,  who  tteenis  to  have  been  &  skilful  operator  and 
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an  origiriiil  wriUT,  Imi  of  «lii)Ht'  works  we  linve  imlv  frajftiicniN  iin-iiTvc*! 
ill  lilt'  unciii)r»  '»t'  OnlKisiui^  a  native  of  Pfi^mus,  wlm  wa-.  tlit*  iiIivpI- 
riau  and  frit'od  uf  die  cm[M>ri>r  Juliaji  nbtnit  the  niidtiic  of  tIic  toiirth 
century.  <.)ril»ttsii]ii  wrote  u  hufte  mLxlit-al  (n-tOojiufdiii,  wliich  formed 
WVcolv  book's  of  wliifli  over  t"i>-tliiixl.*  liavu  1k*u  lost,  but  wluit 
rpnuiinn  is  <if  nmrh  iiitrrcst  in  an  hii^nricnl  |Kiint  uf  view.  Ik^'hiih'  he 
mpH'd  litt-nilly.  or  uvarlv  m,  Uk-  text  of  the  authors  lW»m  uhom  he 
ntnipiled,  nfti-n  pviiin:  their  niunet^,  und  in  thi.-^  w:iy  hu.-«  |irf^-<7erve<i  {ta^- 
Oi«:nt#  ttf  niuny  works  of  which  we  have  no  other  mtans  of  l<now]c<lge. 

TIh-  DL'Xt  in  time  of  the  great  mcdieul  eompilers  und  eii<.'yelo|Hedi>'t« 
IK  .T-^tiiis  Aniiilenii^i,  who  livoil  in  the  c-iirly  (lart  of  the  sixth  eeuturv, 
»tiiditil  iiie<iicine  in  Alexandria,  «nd  prartiscft  at  C<)n*tanlinii|»!c,  wIrtc 
be  twtsune  fiiiiionrf.  IK-  wrote  n  wt»rk  in  foiii'  lK»oks<^u^h  coiituinin^  four 
ieetinns,  whivh  is  known  iw  tbe  "  Trtrabildos."  Tlierc-  an-  no  ti'anjilatioiL4 
iotii  niiNlem  laii|;nn^':HL  It  is  an  tinjHiriaul  work  in  tlie  hi.story  nf  wvc- 
een'rconiainin^  extnietH  fn»m  previniii^  imthoi-s  not  foinii!  el^^ewhere.  and 
It  Mi|i|>le)iient^,  to  iH>ine  extent,  what  remains  to  ws  of  Oribntiiuii,  iiH  it 
contaiii>  tnipies  of  sonie  of  the  h>rt  seelioin;  of  thnt  winter.  Ho  desi>rihes 
charmtt  und  umuiotB,  in  whieh  he  hud  full  faith,  iintl  he  hatt  been  riiipjtoscd 
to  have  buen  a  (.'hristiuu,  Imh-hdh-  in  extnieiing  ii  iMinc  he  rectjnitnends 
the  iwc  of  the  folhiwing  wonl-chjtrin  t  "Rone,  an  destis  Christ  ciuisekI 
Luxanu  to  come  out  of  the  gntve,  atf  Juiiuh  cuuie  out  of  the  whale'^ 
ln'Ilv,  eonie  out  I" 

i'ollnwiitg  .Ktius,  about  the  middle  of  the  sixth  century  was  Ales- 
uinler  of  Tndk^a  I>yilinn,  who  jiraetif^^^  at  Konie,  and  M'r<->te  a  work  ou 
nti^lieine  in  twrlvr  bikok^,  tfve  (ireek  text  of  whieh  wa»  tirftt  pnhlislieil  at 
I^l^w  in  lo^U.  He  mis  a  Chrintiau,  and  nuide  uw.>  of  umulcLi^  ami  iucaii- 
tatjiin><.  nf  whieh  he  pives  several  riK^'inii-nf*. 

l*iiul  of  .Kgiiw  (Punhi.-  .Kginetn),  the  last  of  the  Oiwk  writers  on 
mr»ii(.'ini}.  Hvc«l  in  tltf  wirly  part  of  the  «'venth  <x'n1nri-  and  ctntlifd  at 
Alf'xnndria.  HU  ^.'ven  iMMtks  an*  among  the  most  fainons  of  inedieal 
clttsaies,  and  fomi  u  eom|>end  and  abridgment  of  the  uie^lieul  literuttiiv 
of  hit*  liny  enn-fully  r*'leeied  and  conci-jely  expre««<i.  His  main  soiiree 
nf  hiforniutioh  .-ipiiears  to  liuve  l>etfn  the  works  of  OrilMisiui*.  He  doea 
not  pretend  to  any  originality,  a^  will  l>e  wi-n  by  tin-  folluwing  extnict 
from  hi:*  ]in'fjMH' :  "  It  i?*  not  iMtTiniw  the  nmn-  anrieni  writ^-rs  tuid  omitted 
anything  in  the  art  that  I  have  tvmptt!»ed  tins  work,  biii  in  onU-r  to  give 
a  eoiitinuon*  coarse  of  ini^triietion;  for,  on  the  cxjntniry,  everything  m 
lioodled  by  tliem  projierly  and  witliout  any  omiwion.*,  M-hort-nfi  the 
nKMlera.-)  luive  not  rmly  in  the  (ir^t  place  ncglecte^l  the  i^tiKlv  of  ttu-in, 

hut  Itave  also  blanunl  them  fi>r  prolixity To  renienilMT  all  the 

rult-  "f  the  healing  art  and  all  the  jiartienlar  Milu'lam-ei*  connertixl  with 
it  i^  rxi-eitlingty  ditlienlt.  if  not  altogrihcr  impossible.  On  this  aii'uuiit 
I  have  oHnpih^l  tlnV  brief  enlloetion  from  the  works  of  tht'  ancients,  and 
luvr  Ket  duwii  little  of  my  oua,  e.\(:ei>t  a  few  thiiigK  wlni-li  1  liavc  ^leeu 
and  irittl  in  the  pnicttee  of  the  art.  The  sixtli  lio<ik  is  a  system  of 
o|)fr;(tivi'  ■ait-gt-rt-,  the  \wM  complete  of  any  whieh  Inive  o>nu'  to  \i*  fi-om 
livforL*  his  Limc.imd  ihi*  sf)iirei>ol  most  of  the  ^irgicid  I  n-atisi>!^  of  Arabian 
•nihor*.      In  it  Iir  novi-r  n-fi-rs  to  feL-ius,  hnl  often  to  (lalcii. 

Having  thiu  given  a  hrief  uci'^mnt  of  the  priuei|}al  tireek  and  Tditin 
writerfi  on  Mirgerj*  whoi^>  works  are  known  to  as,  we  may  now  consider 
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the  prrtji«*s  in  the :irt  whidi  hml  l)een  made  Kctwecn  tlie  tiiiu' of  Hi[tpiio 
rale."  ami  that  kd'  I'aul  uf  ,K^ina,  a  jM-rioil  ot"  about  «ih>  thtiiisiml  ytwir^s. 

Kirsi,  US  to  liuiiiorrhiigt'  from  recent  wounds,  litul  mure  especially 
artwal  hemorrhage.  Citoii  thio  siibjwt  the  Hipitoenttic  Writings  contain 
nothing.  CeUii!*  say.s  (lib.  v.  cup.  xsxn.) :  '*  II  \\v  U-ar  the  hcni(»rrhaf:c, 
the  wound  i^  to  l>o  tilled  nith  ilrv  ple^lpfls  of  lint,  ami  a  h|>onj;c  •Mjiuvxcd 
out  of  cold  water  in  to  he  applitHt  and  CDiiipri'.K^eil  with  Ihi'  tmiid.  It'tho 
Wood  still  ifwue«,  the  lint  mnst  ho  cliaiij^il  frr(|Uentl_v,  and  it"  drv  lint 
dotw  not  succeed,  it  slwuld  lje  moitrtenwl  with  viuegar.  Caustics  Mliuidd 
not  Ik;  ut«d,  excvut  in  urgent  cases,  on  acooutit  of  the-  inflaciiniaiioa 
which  followf^  their  iiw.  If  cciinprcssion,  cokl,  nml  vinegar  fail  to  stop 
the  bleeding,  the  vesj*]*  which  ]Kmi'  out  the  blood  are  to  be  seized  ana 
tied  with  two  lig;itnrt',-i,  one  on  each  tiideof  the  wounded  {lurt,  afterwhirh 
the  vc-iscls  are  to  be  divide<l  Ix-tween  the  ligatuix*:^.  that  they  may  ivtraeti 
and  Btill  liave  the  ofieningA  clositd.  If  the  <nw  does  not  admit  of  thi^i 
the  actual  cautery  may  he  used."  CVUu«  niakes  no  reference  here  to  anyi 
distinction  Ix-tween  urteriul  and  vcdoils  Iteniorrlisigf.  In  niMiakijig  of| 
eoMtnitiiHi  he  says:  "The  veins  and  arteries  miisi  W  wi'iirtHi  by  a  liga-J 
tiiiv  ftt  the  groin  and  divided  In-hind  it."  TliI.'*  is  the  tirst  mention  of  i 
the  ligature  of  hloml- vessels  in  pnhli.-iluHl  literutuiv  :  it  was  an  inveullon 
of  the  Alexandrian  ^y^hool,  and  is  Huid  to  have  been  intrmlueeil  at  Komi 
by  EuelpistUB,  who  lived  a  short  time  before  C'eUua. 

Gulcu  refers  in  K'veral  p]aee»4  to  the  use  of  the  ligature,  but  trea 
nioreesiK'ciully  of  hcniorrhnge  in  the  fifth  hook  of  the  Mcthnihi^Mcticiidi. 
He  directs  tliut  the  linger  \w  phu-trd  gently  uik'ii  the  mouth  of  the  bleed- 
ing vPfis<d,  extending  and  ei>mprcssiTig  il,  tf  tlie  woimded  vcssi-l  lie* 
deep,  the  surgeim  niu^t  thu^  h-nm  its  position  and  {•ize,and  then,  whcthLr 
it  Ix'  n  vein  or  an  artery,  lift  it  with  u  hook  and  tM'ist  it  a  lillle.  If'thi^ 
doc-s  not  answer  and  it  la  a  vein,  styptioji,  such  ixa  roajsted  rosin,  fin* 
flimr,  pyiisum,  etc.,  ore  to  lie  (rietl ;  hut  if  it  \^  an  artery,  it  must  be  eitbei| 
ligutm  or  entirelv  divii]e<].  SometiniCK  the  vcitis  must  also  be  llgati>d 
and  divideil ;  bnt  it  is  nafer  to  do  bolh — tliat  ir(,  to  lignte  the  proximal 
end  of  the  veiwid  and  aIhi  In  diviile  it  iieyond  the  ligature.  Oribasiu^ 
Hays  nothing  alwrnt  the  ligature,  but  advises  the  «mter\-  if  the  bteediud 
cannot  Iw  eheeknl  othenvise.  Pauliis  ..lilgineta  copies  Galen  almo^ 
literally,  hut  suyts  in  addilion  :  '*  You  may  know  whether  it  is  a  vein  ori 
an  arteiy  tluit  pours  forth  the  Mood  fmni  this,  that  the  bh»od  of  an  artery. 
\is  brighter  and  thianer  ami  is  evacuated  by  pulbiitions,  mIicriis  tluit  ufi 
the  vein  xa  blacker  und  without  pulsation."  ' 

While  it  is  thu«?  evident  that  the  ui*eof  the  ligature  was  known  fronj 
the  beginning  of  the  Christian  em,  it  if*  curious  that  it  seems  never  \xi 
have  been  employed  to  check  hcraoiThagc  from  ve-wels  divided  in  ampii-^ 
tat  ions. 

t'elBU.'i  remarks  that  in  ciiii^'s  <if  ginigrciie  of  an  extremity  the  incision 
U  to  be  made  between  the  sound  and  the  comiptetl  |>ai1,  but  soys  nothing 
about  details.  Galen's  advice  is  the  amie  as  tliut  of  Hipixx-rate**.  Paulid 
says:  "  Ix^nides  projierlv  directs  us  not  to  divide  all  the  juirlj*  at  *tned 
unless  they  aix-  eoiuplelely  mortified,  but  first  to  cut  tlie  [uirt  wliei-e  not 
niauv  nor  very  hirge  veiut*  or  arteries  ure  known  to  Ix"  situated,  <h»wn  to 
the  iM^nc  (piicklv  ;  then  to  niw  the  bone  as  rapidly  as  i>os-sible,  apnlyiuf 
a  linen  rug  to  tile  pirta  which  have  b<a>n  etit,  U«t  they  be  torn  by  thi 
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enwiDg  and  vb.u»  |>ain,  hih)  \\wx\,  liitvin^  cut  t)iroiif;li  whot  rciimiii^,  to 
upplv  rwl-litit  irons  tg  the  \'ej**el^,  and  istup  thf  Iifiuorrtiagc  tlifrt-hy  with 
«nii|in*?w<*s  ul'lint."  TIh^  Ij^-finides  rett'ired  to  here  was  iin  Ah-xiindriatl 
<qir]sttiu  who  livti.1  alMHil  the  In-jrinninj;  of  the  tJiird  rentiin' A.  i).  Prior 
lo  lliis,  however,  Arfhigvia-^,  :i  it-h-hratwi  phvMriaa  wiio  livwl  at  Honic 
nltiiui  ihi-  U^piniiinj;  of  the  scwiiul  crmtiir.'  a.  p.,  and  HflitKlnni.",  had 
jrisvii  riu-re  duiaiU  a«  to  nieiiiodg  of  amputation,  a-s  appeirs  from  tbo 
?ra^iwm-.  of  thi'irwurkri  prewrvwl  in  thi*  polh-t^liimnf  Mtvtjiij,  puhlishtMl 
bv  (.'<»«^'hi(N  in  1 75(1.  Arrlii^cncs  iippfiiriJ  to  hiivr  (-ommprnTd  tli*'  oixra- 
tioii  in  M>niL-  iii(*c(-  hy  a  prcliaiiiiarv  lipitiire  of  the  hUK»tl-vi'.-isfU  smpplv- 
inp  the  inirtft ;  ihi*  iiU'i.-*ioM  win  a  cin-idar  i?wtfp  down  to  the  Ihhk'.  Tfie 
n?"^hMt  inxi  wu*i  iiswl  tophork  hcniorrliap'.  The  niotho<l  of  Ileliodtinis 
is  su)>>t»nliully  tlie  mine  a^  that  of  Ivrouidea. 

Atu-uri.sm  iM  not  inontinnnl  h_v  Hii^iocnitos  or  by  Celsos.     Gnlcn 

dcM'rilK-i«  il  in   hif  work  "JV  luini)ril>iu'/'  suyiiig  tliat  U   may  arise 

nthrr  fnmi  Hiniph*  dthitalinn  or  fntm  a  wtnnid  of  an  artery,  and  iit 

«foHiii«wl  by  il«  puUitiiin.     The  only  troiitmcnt  he  ri^fors  to  is  eom- 

pD'^it^ion  hv  mean.-*  of  t)j>ong;e. 

Tbt-  folldwiiij;  \A  an  e.ttraei  from  the  treatisp  of  Ant^'lltis  on  aneurism, 

OD  given  by  Orihui^iu-i ;  "  There  are  two  kinds  of  aneurysm.     In  the  finrt 

jIh'  urlen'  hm«  iiiider^rone  n  loeul  dilatation  ;  in  the  utoeoml  tlie  artery*  has 

vi-\\  nipturod.     Tin-  ancurj-snis*  which  art-  due  to  dilataliim  are  h>ncer 

titan   the  inhi-ri'.     *I'he  aiieiiry^iii!-  hy  riiptuiv  am  inon'  i-ontHk-)!.      To 

l^fufv  tn  tn-.it  any  iuu'tir\*sni,as  the  ancienl  sutyi'on-*  advisi'd,  \»  unwi.^c; 

but  it  i«  wlsu  dunj^viTHitt  Ui  o]H*rate  iimm  alt  of  them.     We  shoidd  refnw*, 

(lirrrfon%  <■•  tn>ut  aneim'sms  whieh  nrc  ttitaatc^l   In  the  axilla,  in  Thi> 

yndn,  and  in  the  peek,  by  reason  of  the  vohime  of  the  Vfi*(»fl>t  and  the 

~ii{Hi>(^ihility  and  daa|^>r  of  ibohiliitg  und  tying'  thcni.      W'e  should  not 

inch  an  !ini'an.'Hni  of  larpe  volume  even  when  it  is  itituated  in  some 

Mlwr  [Kirt  of  the    IxKly.      We  ojierate  in  the  followiii-j:  manner  n|Kin 

"mse  which  are  sitnoted  n|K»n  the  extremities  and  the  head:    If  iho 

ieur\'>tfu  be  by  ilitatation,  make  a  .■'truight  incit^ion  through  the  tfklu  in 

«■  direetion  i>f  the  IrnL'th  orihe  vefwl,  and,  dmwinf?  o|»eii  by  the  aiil  of 

|tMik>t  ihe  lip-iof  the  woun<l,  divide  witli  prtvaution.-*  the  membranes  which 

cover  the  arter)'.    With  bhint  ho"ks  wc  iwiLite  the  vein  fnmi  the  luier}',  and 

lay  iKin-  on  ail  A*\va  the  dilated  [wrt  of  thii*  lust  vessel.     After  luivinj^ 

iniri.Mhuitl  iH-nejith  the  arter^'a  prolw.we  raiw  (he  tumor  and  jmu^s  along 

Uie  pnrltea  miille  armetl  with  a  double  thread  in  r^wvh  a  manner  that 

thi*  thrvail  llruls  itself  plaeod  (K-neath  the  arfi-ry  ;  ent  the  tlm-ads  near 

ItJie  exth-mity  of  llie  iicvdU',  so  that  Iheru  will   be  twu  tll^^.•ad^  havinjr 

kftiur  endn;  seizing,  then,  the  two  ends  of  one  of  these  threads,  we  bring 

Ih  >;ently  toward  one  of  thi-  two  exiivaiities  of  the  aiienn's-m,  t}'ing  it 

-rurvfully  ;   iu  like  manner  abio  we  bring  the  other  thnwl  toward  tite 

npimnte  est-n-miiy,  and  in  this  plaee  fie  the  arler\'.     Thug  the  whole 

tir>'Hm  is  Itetween  the  two  ligatures.     We  o|K'n  then  the  middle  of 

tumnr  bv  u  siiioll  incision  :  in  thi;^  manner  nil  which  it  eontuint^  will 

he  evaeiialed,  ami  there  uill  Ite  no  danger  cf  henn-rrluige, 

"  To  tie,  jw  it  ha7>  been  advin-d,  the  artery  on  bntb  j^ides  tile  vein,  and 
ilbra  tn  extirpate  tin-  iltlntt'tl  part  whteli  linds  itsc-lf  bi-twecn,  ts  ii  <lan- 
|g<ert>U!«  ojit- Ritioti ;  fn-^pientlv,  in  faet.  the  violence  and  tension  <  *"  *bf 
[■rlerbl  pneuma  push  ofl'  tfie  ligntnn*^. 
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*'  If  ilic  nin'iirvsm  nw(v  its  nriniii  lo  the  nipttjre  of  (lie  arlen', 
ifsolato  with  tin*  fiiij^Ts  as  much  «tf  the  tumor  as  wo  tan,  iiicUKlin>( 
Hkiii,  aftt;r  which  \\v  \>o.f«  umlt-Tiieulli  tlitr  iw>Iutvd  purl  lliu  umlle  with 
the  itniihU-  (hniiil  atirl  |)ni(TiHl  un  he  fore :  iifttfr  whifii  X\w  tumor  nmy  lie 
ojjeiied  at  itt-  fiunuiiit  and  the  suporHuoUf-  puilinn  of  the  ^kni  cut  away."! 

U[w>n  iujnrifr*  nf  dii'  .tkull  and  tn'|ihiiiinfj  CVUiif^  siK'ukn  at  coiiiiidfi 
ahU"  K'Ufitli,  Hunting  fully  fnnu  HipjNwrati'-*,  To  dif-iinijiiUh  a  fisjiui 
from  a  ?-utun'  he  advi.-*s  the  inmrinp  nf  ink  ou  the  ]rd.rt  ana  then  s^ra|)iii, 
tilt!  l)oiK> ;  if  there  i«  a  fi.sHUn\  the  ink  will  nmrk  il.  He  suvs  thiit  il 
blood  \n  cxCnivnMitiKl  iKm-ath  the  emniimi,  the  ovorlviu^  )hiiu-  will  \i^ 
pale.  If  iKi  daiij^-nrtifi  syiui)t<iniH  i-onio  on,  he  wouUl  di-fer  Dperatiu^  on 
the  hone  for  five  iluvfi.  All  depi-eA-t^-il  Itnni'  !-■*  tu  lie  remuved,  hut  iii| 
nioiv  i^  to  Ik?  taken  away  tliMu  is  ueee?jiwry.  Gnleti  ]>referR-<l  the  u^*  ufi 
Biiuill  gouges,  and  of  :in  iuHtnnnent  i-ulkil  ti  leulicular,  to  tliat  of  lii^ 
trpphine.  lie  says  that  all  gpentiv  brnieed  (and  depreswd)  bone  is  to  bq 
reujovpil,  but  that  simple  fissures  do  not  ret|uirc  opemtinn.  Piuilui-  eopies 
(Jaien.  It  will  be  seen  that  the  tireek  and  Honian  metlKKl-i  did  not  differ 
grwitiy  from  tliow  of  the  pre?ieiit  day.  i 

In  fRietiin*:^  of  the  i-pini*  Pauhis  «iy-.  that,  "  Imvlnp  first  given  wam-J 
ing  of  the  <Iatijfer,  we  niiist,  if  |Kissible,  attom]>t  to  extriet  by  an  Incixion 
tliu  eoinpreH-'ing  bune,"  ami  tluit  tlic  t<um«  is  to  be  diint'  iu  oimj  of  fruo^ 
tnre  of  one  of  iIk-  Hpinoun  piiitieiwcs.  j 

Celsu!.  (lib.  V.  eap.  xxviii.)  fle^-rllies  careinoma  as  nsually  oeeurring 
about  the  liu-e,  and  in  the  breiusts  uf  females  but  siys  tliat  it  may  al^a 
otvnr  in  the  liver  r»r  ^vleen.  It  is  the  scut  of  some  laneinaiinj;  pain:*,  ifl 
tumefied,  imniiivahie,  and  uneijiial,  and  the  veins  nhoui  it  an-  (^wolleii 
and  tortuous.  It  eommences  by  what  the  Greeks  call  cneoethes,  timti 
piXK;et?«lri  to  eareinolua  or  scirrhus  Avitliout  uleeratiun,  theo  to  an  iileflC 
wliieli  lieconies  fnupiii,-.  "None  of  tliet*  fan  l»e  rernovnl  c'X('e|fI  thd 
caeoothes ;  the  n-^t  arc  n^jgravated  by  every  method  of  treatment,  and 

tlic  morc  energetje  the  remedies  the  more  irritable  they  be<'nn]e 

None  wew  ever  treated  Hiiecessfidlv  with  medieine;  ....  after  exeision, 
thou^fh  a  eicatrix  lia«  Ut?n  forrntil,  tht?y  liave  returned  agniu  and  mrriea 

ufl'  the  iiatieut Tint  lui  one  can  diHtiugiiii^li  a  eae'iethet^  whieh  ifl 

cunible,  fnim  a  oim^inoma,  whieh   is  iueurablc,  except  by  time  and 
exjK-riiuent.*' 

(iiden  dewrilMw  euncer  at  pn-ater  length,  but  adds  nothing  to  tliQ 
means  of  diiiguosi-? :  the  only  chanee  of  cure  lltJ^  in  oxeisiou,  but  if  ilii^ 
be  perforniwl  the  arteries  must  not  be  tied. 

t'auln^  merely  abridges  (lalen's  dcseription,  says  nothing  abmit  an 
operation,  and  advifit's  exlenial  applieations.  A  fianl  ttmtor  Mlnrii  14 
ivliolly  insensible  if*  Jiicunible. 

<  'V(*tir  tumoral,  ineliiding  athen»ma,  melieeris,  and  stcatoma,  arc  briefly 
bill  elwirly  deM-Tibc-d  by  Cfl»u»  (lib.  vii.  ciip.  vi.)  ;  they  are  l«)  be  removed 
by  im^Tiion  :  in  Mtciitouia  the  ey>il  niuAt  be  divided,  in  the  others  it  nuiv 
be  removed  entire.    Antvlliis  gives  u  more  detailed  dcj^-ription,  whicfl 

is  <ilii)|ed   by  OnlKisius  (lib.  xlv.).  | 

The  llippoeratin  ojith  rrijuiirs  that  Utliotoniy  1«?  left  to  tliosP  who 
make  a  s|Hvial  businew  of  it.  The  first  author  who  desenbfs  the  opera* 
tii3n  is  t'elsus  (lib.  vii.  ean.  x.\vi.).  He  Miys  it  should  only  In*  jRTfomied 
in  the  spring,  and  on  children  Iietween  the  ages  of  nine  and  fourteen,  and 
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m  nr^Mit  voi^-fi  trhi-ti  irR'ili<!n)e.«  liiivc  fitilnl,  nltlmti*:!)  ho  adiiitt.*:  timt  a 
m--^li  ojH-raiimi  imw  and  tlii'ii  ^wweiiU.  'J'hc  i)|i4>nitii>n  di-scrilHtl  is  that 
vbieh  U  (Nimmmily  knonn  as  "ciitliii}r  un  cite  grqie,"  or,  iu  jutKlura 
tinics  BA  lho"C'elsian  ojionition."  Tlw  dej«Ti|tti<tn  jrivpii  by  < 'elMi.t  is 
drtaiUxl,  iiikI  in  nHwt  |Kiints  is  ven*  clcarj  lib.  vii.  ciip.  xxvi.).  Tho  v-wm- 
tiul  jirini-i|ik'  id  Iu  funx-  tliu  f-Unw  iImmii  into  tin*  n^i-k  uf  i\w  hhuUlcr  uiid 
)ir)t(r  il  then'  hy  two  finp-rH  ititrrHimitl  iiid)  (In*  rirf-tiitii,  iif'tiT  wliit-h  u 
l'injit>.<4l  iiu>ii*i<jii  Is  tt)  lit'  iiutdt;  tlirtmgli  the  *k\i\  uf  the  |M?ritivuTii  iiutiic- 
liuLcly  ovi-r  :in<[  exU'iiditi^  to  the  nevXi  of  the  himldcr,  uiit]  a  ^^i.-und 
iiici^itin  in  the  convex  port  of  the  wound,  so  aa  to  npen  tlio  neck  of  the 
htatlder  fnM.-1y  ;  and  the  wound  i^liouUi  be  a  little  larger  than  the  oaleuhis, 
for  tli'tne  who  drt'ail  u  tistiila  make  loo  tiniall  an  o|H'ning,  and  arc  ufttT- 
WHn\  n'*\\u-f<\  lo  ilir  «inic  imMnvi'nieiio*"-  with  wtill  (.'ri^t^r  Han>^r,  Wvause 
the  (alruhiH  whtm  forrs-d  will  make  a  [lO.'^fV)^'  iiidess  it  find  nni' ;  and  thi.<4 
i.4  ovon  litill  niurf-  nkjiirintiit  if  \\\o  form  and  in(Y|Ualitie«  of  aiirfnec-  have 
o>utrihuttHl  in  any  way  to  this  elTecit.  If  ihi'  ntone  U  so  lai'gu  tliat  it 
cnnnot  Im-  evlnideil  without  lacenitinp  tJie  mi*k  of  the  bladder,  it  nniHt 
Iw-  fcplit  at-conlii^;  lo  the  method  of  Aiiintoniiii*,  who  n-an  known  as  I-ith- 
otiimti-s  the  [*tone-eultor.  It  i«  done  in  this  manner  :  A  enjtehet  is  intn>- 
diii-i'il  |jt  tlie  mleulnft,  ix.t  an  to  hold  it  factt  while  bein^  r^nirk,  lest  it 
vboulil  ntritil  iKwikwai-il ;  then  un  Iron  iiL<-trnnient  of  nuMlei-ulc  thiekacas 
it)  tu  br  eniployc-il,  tho  one  extrrmitv  of  wbidi  is  thin,  but  blunt,  and 
l>«'inj:  upplii.'d  Kk}  the  stone  and  stnu-k  al  the  other  *;xtn*mity,  splits  it, 
prt'at  isifi-  iH'in^  taken  (hat  neither  the  intftnniienl  it***If  nor  any  frag- 
ment of  tJi4-  ^tone  should  injure  nnv  pnrt. 

Thure  is  praelindly  uothiti;;  to  add  to  this  description  by  other  Greek 
writen  nntil  we  eome  to  the  time  of  I'aului^  whow  doaoriptinn  is  much 
tlw  Maine  M  tiuit  of  CeUu*.  Ho  !«y8  tliot  children  np  to  the  age  of  fonr- 
te«i  are  tlie  bc^rt.  snbjii'ls  for  the  i)|M>nition :  old  nicii  an'-diffienlt  tt)  eure, 
becaiue  ulw-r^  of  thoir  UkIv  do  mit  readily  luml,  and  internu-diat*"-  aj{i"?« 
Iwvc  an  iritenuediate  clianw  of  reeovery.  The  stone  is  to  bv  bmujrht 
down  by  I  lie  finjj>T«  in  the  reetnin,  a-*  <le>*eril)ecl  alM»ve  ;  then  •' we  take 
llie  inttniitient  eullc^i  u  lithotoroe,  and  between  the  anus  and  tlie  testicles 
— not,  hoM-ever,  in  the  middle  of  the  perineum,  but  on  one  Hide,  toward 
tlu;  left  KuitiM'k — we  uuike  an  obtii|ue  iiielMion,  rnttinjf  down  dinx't  upon 
the  ^foiie  wJMTe  it  pnilrudes.  no  that  tlio  external  ineisjon  iniiy  be  wider, 
bnl  llie  internal  not  Ijirj^r  than  just  lit  allow  the  st<iuc  to  fall  tlin<njrli  it. 
fitoiuetinifs,  fnmi  the  pressure  of  the  fiiij»er  or  finj^ers  al  the  anus,  the 
stone  MtariJi  out  mulilv  at  the  «ime  time  that  the  incision  is  made,  with- 
out rei]uirin)£  extnu-iion ;  but  if  it  does  not  «tart  out  of  it*elf,  we  must 
extract  it  with  the  f»)nT|)«  mlled  the  ptone-ex tractor."  ....  "If  tho 
«fc>rie,  beini;  'iiii:ill.  fall  into  the  pent^and  cannot  l>e  voided  with  the  urine, 
wt-  may  dmw  the  prepuce  slmti^ly  forwani  and  bind  it  at  the  extremity 
of  (Ih-  ^hin*.  We  uiufit  next  lyiply  another  lijratnre  round  the  jK-nii^  Ix-liind 
the  uniiilxT,  niakinjc  Uie  e<inslriction  at  its  extremity  next  the  bladder, 
ami  then  make  an  ineiiUtm  down  njHtn  the  stone-,  and,  In-nding  tlie  |H-nts, 
we  eject  the  jilone,  an<l  undoing  the  lijpttnres  we  elear  away  the  iswipila 
fn^m  the  \t-innid.  The  ixftterior  lijratiire  is  up|>lie<l  le!*t  the  calculus 
should  n-inm  Uu-kwanl,  and  the  anterior  in  order  thnl,  when  untied 
aftf-r  the  extruetior)  of  llie  stone,  (he  r>kiii  of  the  prepiiw  may  i^lide  Ixiek- 
wTtnl  an«J  cover  the  ineiwon." 
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After  tho  OHptiiPe  of  Alcxainlrin  [iv  tin-  ncwiv-rijion  Moliaount 
piwer,  about  (i-lO  A.  D.,  tlie  ArabiaiiH  Imhiuiiu  (lie  iiilicritonj  and  presurveri 
of  tho  Miienee  nf  the  (ii-eckfi.  The  fiixl  iintionn  tif  nirdicine  obtainwl  bj 
the  Arabs  wore  prol>ably  dcriv«l  from  Persia,  if  wo  may  jndfro  by  tb 
names  of  a  great  iiumbyr  of  tln'ir  drug;*,  and  tht?  uiediml  knuwlwl^  i^l 
IVr&ia  ram*'  in  part  fmni  Iiidiii  and  in  part  fntiw  (im'cc. 

Thf  tirst  Arab  ])hysii'ian  of  not*?  was  liart-to  lien  Coladoh,  who  livoi 
about  the  niiddlo  uf  Ibe  sixth  wntun',  and  who  nwriis  to  hnvo  studio 
medicine  under  the  Noslonani*,  a  Chrirfiau  scn-t  dating  from  the  carl' 
part  of  the  fifth  eeotury  and  occupying  the  aneicnt  countries  of  At«'ni 
and  Fcrsia.  The  Nestorian  phyr^lcitins  apivcar  t<i  have  been  very  zealnii 
in  collecting  and  ])repcrvin>j  ;dl  Uh;  nn-dical  works  which  cindil  be  ftmnf 
at  that  tinii.^,  including  [lioet-  of  tbi'  Ilippocmtii'  cnlUi'tinM  and  thi 
writers  of  tlif-  Alexandrian  S<*h<ii>l.  Iii  the  mean  tinu',  aft<'r  the  de-'itruc 
lion  of  Jerusilcin,  certain  Jewish  physicians  and  twiehers  had  settled  tl 
Alexandria,  and  after  the  fall  of  that  eity  wc  find  ^inie  of  tliesc  Jewisl 
physicians  taking  somewhat  prominent  jKtsitions  and  being  collector 
and  tmnrtlaUirs  of  the  metlical  liloniture  of  the  (ifreeks.  The  sn-calloi 
"  vVrabic  Ixjoks  on  inedieiut-  "  M'crc  largely  eumpcnds  and  suiiimnries  cA 
the  workK  of  (ireek  writers  which  liad  been  trant-hited  into  Syriae  o 
into  Hebrew,  and  thence  into  Arabic,  or,  in  aonie  fewciiscs,  directly  inb 
Arabic.  There  are  verj-  few  of  these  which  contain  any  matter  of  intorc« 
to  the  history  of  surfi^rk'. 

The  most  famous  of  their  writers  was  Aviccnna  (D80-UVJ6  ,\.  D.),  t 
nativeof  Pereia,  who  fi»r  fivchtindi-ed  vi-art-  rivalled  Cr.den  as  an  aulbority 
and,  like  him,  was  <'aMe<l  the  Prince  of  Physicians.  The  medical  work 
of  Aviccnna,  known  us  "The  Canon,"  are  a  sort  of  eucyclopwdia,  it 
which  the  opinionsof  the  Greeks  andof  tJalen  are  niiuglol  M-itb  Orietita 
philosophy,  forming  a  ver\'  prolix  and  in  many  places  obscure  trcati.-*! 
HjKin  all  i«uhjcct«  eonuected  with  mitUeiu*'.  It  was  tmnslateil  into  Latii 
by  tlerard  of  Oeninna,  and  became  for  a  time  the  prineiml  guide  fo 
Eurojx-an  pbybiciaiiB,  its  high  repute  being  probably  due  in  part  to  tht 
diiTicidty  of  nmU'ratanding  it. 

The  nio-st  celebrate<l  writer  on  snrgprt"  of  tho  Arabian  School  wu 
Albuuisis,  also  known  as  Dulehasis,  Abulcasis,  ur  Alttaharavius,  ant 
properly  as  "Khahif  Ihn  'Abbits  (Abu  Al-Kj^sim)  Al-Zabniwi."  H* 
was  born  at  Zahra,  near  Cordova,  and  died  about  I  lOr)  a.  t>,  U'l^  gren 
work,  Al  Tesrif  nr  Tasrif — i.  r.  the  collection  or  eneyeloptnlia — iuelndet 
thirty  hooks  ujion  all  branchea  of  medicine,  but  of  (hcse  only  a  part  hav( 
ever  bec4i  publUhed.  The  three  biH)kB  of  his  works  on  surgery,  fomiiuj 
n  special  tri-atiwe  (bo*'''  "xx.  of  A]  Te?*rif ),  were  publiribed  in  Ambie  am 
Ijitin  under  the  editor>'hip  of  John  Cbanniiig  a(  Oxford  in  1778,  am 
this  is  the  best  printed  edition  which  is  available,  although  in  suiui 
fPrtpeclH  it  is  nl>seiire  and  nnsitinfaetor}'.  A  tninslation  inio  Kreneh  wai 
luade  by  Dr.  I^elei*c  and  i)ublishetl  in  (he  Gozttte  mi^iivate  He  VAlgfri 
in  1858-61,  and  aftenvanl  ift*ae<l  as  a  reprint  (Paris,  1861) ;  and  tlus  h 
the  most  cnnvenient  edition  to  consult  for  most  purposes. 

The  work  ihilividi-d  into  three  buokj;.  Tiic  first  is  devoted  to  tin 
actual  canterj'  and  the  iih-  of  caustics,  with  elaborate  descriptions  of  tin 
in^tnunenr»  Avliieh  arx*  figure«l.  In  fact,  Allmcafi!'  iji  the  tir^t  authoi 
whoM'  work^  liave  come  down  tu  uh  wIui  liiitt  given  figures  and  gooc 
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I'riptiontt  of  -iwrgioal  injitrumorit.«i.  Tht  wo^nd  l)ook  rolntes  to  inolitions 
oil  kiiubf,  lilucxllt^tiini;,  M;arilK-:tti<>n,  truitiiu'iit  of  uuiinJs,  uud  the 
t-xinM^ion  of  arnnvs  imil  niiivili':^,  »ihI  ihc  iliini  is  dovoliil  t(i  the  treat- 
nwiit  iif  t'nii'tiin.'w,  liixat^-Kfi,  ppmiri-i,  fti-. 

'Ilii'  iniitiML*  ill  gi'iK-ml  is  u  i-Ii-ur  oik!  (>oiii|)umtive1r  cnDciH!  Htatojnont 

ftt*  im-tluxlfi  of  trt-ntnioDt.     A  laip.*  |)art  of  it  is  cvidfiitly  derived  from 

i-Viut  1*1'  .K)/itm  or  from  tin-  (irig-iiml  iiiillHtritlrs  fnmi  wliicli  Puul  nf 

Ll^d'*"  ooiiiot!,  iind  i(  U  ImnI  to  siv  how  much  of  his  work  ii*  rnilly 

[urifrionl ;  out  it  wae  the  hipliest  aiithynty  mi  the  Mihjei.'^ts  nf  which  it 

jtrL-tUf)  iluring  the  |x*riwl  of  ihu  n-viviil  of  U-Ht'ry  in  Western   KuropCj 

[ftii<l  is  n  wry  iiii]H>rtant  work  for  the  Sitiident  nf  the  history  of  siirgfry 

nr  «ir  isuTgivul  o|M:ratiuas.      The  following  arc  some  spccimcuii  of  hta 

tcwhinK^i : 

In    isiH-akinp  of  the   operation   of  arteriotomy  upon   the   tem|K)raI 

■rt^Tle^  lit'  diifel.-!  tluit  ii  ]Kir(ion  of  the  ves^^'l  he  ciil  otil,  so  tliat.  thi- 

jiwti  iiids  iiiiiv  sfjKinite  in  onler  to  jiri^vent  liernorrhiijje.     If  the  nrterv 

is  Uiiyi-,  it   ih  nws'-saiiry  U»  tie  it  in  two  iihu-e;* — iii  two  [KHnts — with  a 

Mrtmg  doiiltle  thrt^nd  of  silk  or  of  the  cord  iiwd  in  instrument.-*  of  miisio 

fiat^t),  in  onler  that  U  may  not  alter  hcfure  eiratrixation  taketi  place, 

[vhi4'h  wiiuld  hrin(t  on  n  heniorrhaice.     Tliis  li/jiiture  shouhl  he  douhle, 

\mn<i  the  <ip«-nitor  U  (o  take  away  the  intermediate  jtart,  either  at  the 

'tiuH-  or  later. 

In  fpeakinjf  of  the  openition  on  wrofuhiUfi  tumors  of  the  neek  he 

Btr«:  "  fhe  tnnior  uiu.'^   he  removed  little  by  little,  g:reat  care  being 

Itnicen  not  to  eut  the  blowl-vc^selti  or  the  nerves.     If  a  vein  or  an  artery 

'  i*  injnretl,  hki  iltiil  the  hemorrluiKe  le  troublesome  or  hinders  tlie  o[»eration, 

|iiii  into  ihi-  wimnd  wme  vitriol  in  jxiwder  or  some  kind  of  lueniowtalie 

•|)iiU'<Ut;  iKiriihi^rf  (he  w>iimd,  und  leave  it  until  the  inHanimntlon  loTiAcnii 

■nd  the  st'oiind  teiid<^  to  [Milrvluetion.      Then  the  heniurrhaji^-  will  t-'caAC 

■ml  von  may  jpi  mi  in  romplete  your  (i]K-rution." 

He  i»ayit :  "  Th*'  anricntH  have  i^poken  of  ojM^nin^  the  tntehea,  Imt- 
J  liave  nut  known  any  one  in  nur  eounlry  win*  Iuih  |ir:H-ti^i'<l  thia  onem- 
thMi.  "If  the  o|»eration  hns  boeii  derideil  upon,  the  inei^inn  should  1)c 
below  ilie  thinl  or  fourth  rini;  of  the  tnu'hea  Irum^verfHdy  ht;lw(>i*n 
the  twn  rin>(K,  0O  a»  not  to  injure  tlio  (iiniluj;e.s  l)ut  onlv  to  divide  the 
membmu'  between  the  rinip*.  1  have  seen  »  slave  who  had  cut  hi!) 
tbr[«t  with  a  knife.  C>n  ejtnmininfi;  tlio  wound  a  little  IiIikkI  eHcaiiec], but 
I  found  that  neitluT  the  jugular  vein  nor  the  nrterir*  had  been  injured, 
Thp  air  eaine  out  by  tlw;  woimd  ;  1  dif!>^«i  it  and  he  ■inis  eiired,  and 
ronly  11  little  himrwne^;i  of  voiee  fnlhiwed.  I  feel,  tlierefoix',  authorized 
'id  9»y  ih-'if  iueifiiuo  uf  the  traehe:i  i^  witln^iit  dantrer." 

In  i<|)mkin:;  of  aneurism  he  sav)* :  "  .\s  to  the  tumors  whieh  resuU 
fntni  itir  enlnr^'iiicnl  <tf  the  ealibre  nf  the  arteri*,  a  lonjritmUnal  in<*i.<4ion 
•>|ii<uKI  tie  mode  over  the  fkiu.  Kulai^-  the  tiiK<nin^  with  hook^  di.ssect 
the  uHrTV,  {rt'o  it  from  the  nienilinines  whieli  •JurnMuid  it,  and  lav  it 
•Hitiiplftely  luire  ;  tlieri  intrtMhiee  Indow  it  a  tiee<.lle  with  u  double  thread 
snd  make  a  dntible  lipitori'  of  the  vessel,  lu^  we  Imve  n-eiimnieiideil  for 
the  exci=i>»n  >if  the  tem|ntnd  arter>' ;  then  plnnp^  a  knite  into  the  juart 
of  tbe  vet«K.'l  includetl  between  the  two  li^lurefi,  and  nre»«  out  all  the 
whieli  i<>  einitnincil  therein,  until  the  tumor  nu.-4  <lisiip()enn-d. 
Wuiluyitiff  after   tliii-  the  Iri-situieiit  whieh   leud^  ti.>  suppunilion   until 
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the  ligutitres  fall.*'     It  will  he  even  tliiit  ibis  is  a  on\)y  4if  the  (lesvriptioi 
*if  tlie  ojK'r.iti(.in  nf  Antyllii^. 

In  sjH'iikiii>r  of  tlio  removal  of  certiiin  fiingniil  Hl)doniiiial  tuninr 
r(rsi'niblin<;  mushrooms  lie  directs  tliiit  n  It'jidon  wh'c  lie  uwtl  to  stranjjli 
tilt'  gniwlli.'-,  tlif  wire  liL'iiij^  ilniMii  tijrlitLT  utid  li^litcr  fnuii  day  Uj  rlay 
BO  as  grjuiiudiv  to  jM'nc-tnite  the  nxn  nf  the  tnnmr,  an  tlwt  it  miiy  fid 
without  diftii'um'.  Ht?  siys :  "  Rt^fniiii  fnnri  :itlviii|iliiig  to  i-xciw  tumor 
whiidi  an-  of  «  Itvid  (H)l(ir,  of  sliplitw*nsihilily,:iiid  nf  »ti  irn'^ilara.s-pecl 
for  those  liuiiorrt  jire  cajictmnis."  Klscwhcrc  lip  sjiys  :  *'  If  thf  ranrt-r  i 
situatwl  iu  a  ffcioii  from  which  it  i-aii  l)e  (.'ntitvly  removt'd,  siich  ii>  tb 
hreujrt.,  the  thigli,  etc.,  aiid^  ulmve  all,  if  it  lint*  liad  its  eommeiKN'nicn 
little  dc'velofXKl,  one  may  o|XTnte  oii  it;  if.  on  the  <'iiiitrary,  it  i»  larp 
and  old,  it  Ik  EieeesMary  to  refntiti.  For  my  iiart,  I  have  nevor  bp«n  nhli 
lii  cure  a  single  oiu\     I  hove  never  seen  niiy  oiif  mJui  has  fsiiewwJed." 

His  dc^Tiptiori  of  the  oiwratioii  uf  the  removal  of  raUriihis  of  thi 
bladder  ir*  sobulaiitially   the  same  «h  rluit  given    iiy  (_'flsus. 

In  the  case  of  a  ve^iea-l  caloiihi)*  in  a  woman  he  «iys  that  if  von  an 
ohIij»i*d  to  treat  such  u  ease,  you  niusit  tind  a  wnnmn  with  some  KkitI  ll 
medicine,  but  there  are  veri-  few  of  them,  li'  you  eiinnot  find  wieh,  r 
iri  uuou&eur)'  to  take  a  midwife,  or,  at  all  eveiil«,  u.  woman  who  knows  f 
little  wrmielliin^  alxnit  ihe  matter.  Thi.«  woman  is  to  |wrfi»rm  tlie  ei|H'm- 
tirm  iindr'f  the  diiiftiori  of  the  >inrn;eon,  aeeordiag  to  the  niolhod  whiel 
be  gives  in  detail. 

While  the  arts  and  scienees  were  more  or  leas  pRwperuus  and  pro- 
presaive  in  the  i-onntriet*  under  >[ohanimeiIan  nde,  and  especially  \i 
S]i«in,  throujfhout  the  roitt  of  Kiiroiie  rnedieine  was  KidwIantiaUy  in  th< 
conditi'Hi  in  which  it  exintj*  in  Ixirnanms  iriln'".  AVi{h  tlic  rist'  of  tht 
nioiiki:?li  onlerH,  anil  cspTially  tif  llu-  oiflcr  of  St.  lienedict,  the  priesli 
became  the  pnii*titi<iin'rs,  and  all  priigress  or  inipmvemt'nt  wna  praeli- 
cally  at  an  emi.  Relies,  exnreism:-,  and  pntyen>  were  more  and  mow 
relied  uimn  ;  the  t«iclnngs  of  HtpjuH-nilet*  and  (tiden  were  for  the  mosl 
jmrt  forgotten.  The  grent  majority  of  llie  mi*nk^  read  notliinj;  bin 
tiimple  formulafies  ami  reeeiiil-lnKik;^  The  kinpi  and  the  great  noblea 
including  some  of  the  bi^nIlIIS,  resorted  to  Hebrew  iihysieinns,  wIk 
during  the  tenth  and  eh-veiilli  centuries  were  alnuwt  tlic  only  |N>r!<ont 
who  |>ost*sH(Hl  nuHlicjd  learning  (»r  who  wrote  uikui  nuilii-al  rinhjeet.-*.  A 
Jewish  physician  iu  those  day*  was  a  sort  of  contraband  luxury.  On 
account  of  his  reiigiim  be  cf>idd  only  be  poR'^cis'^cd  by  those  who  hud  suf- 
ficient jxiwer  to  pnrtect  him  from  mobs  and  monks;  but  both  C'atbdiic 
and  M<-tIiaiome<lan  riders  nwrted  to  lilm  when  anything  like  .^■ientific 
knowledge  wnn  miuired.-  Itnbbi  I^amc  ^nis  the  nie<lie;d  advisiT  of  I'o]K 
IJ<niifaee  VIII.,  an<l  the  pby*ieian  of  Stihidin  was  Kabbi  Hi*n-.M<M>rin, 
iK'tter  known  an  M<>.ses  Maimoiiiden,  who  was  oiu*  of  the  mo!>t  (.vlebraliHi 
nutbois  of  his  mivand  time(I]:tt)-12(>!)  a.  i>.).  It  Kliould  be  noted  thai 
the  jireferemx-  was  for  Jewish  [ihy^iifiaus  n-w  bt'Jng  Jews.  For  instance. 
Frain-iH  I.,  being  hiek.  wrote  to  Chiirles  \'.  for  an  Isnu-lile  who  wjit 
an  imi»erial  iihysieiiin.  Aci-ordinglv,  the  dortor  mts  i^nt  to  Pari ^,  but 
Fraucis,  tinduig  tliat  he  liad  been  eonveited  to  Chmtiauit^',  lest  all  con- 
fidence in  his  skill  and  advice,  ami  applied  to  Solyman  II.,  w*ho  sent  him 
n  true,  original,  hardened  Jew,  following  whose  advice  he  drank  asee^ 
milk  and  recovered. 
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Siirp.-rv  wim  for  tin-  nioni  piirl  iil):in(Iin«il  to  lKir1x*r.t,  IwiIutj*,  and' 
H-vriitli  wuH,  iind  Ml  iiiti>  tlisn-piiU'.  TIich'  Iisu'Ihth  iiinl  lxiil»*rs  were 
rtinwlfrfi)  U*  b<T  of  infi-riMr  <-i\j(U\  find  nn  urtii^an  vvmitd  not  t:ik<-  an  ap- 
ittvutici?  of  a  fitnitlv  of  IhipImtx,  lMilli-k(^-|M>i>,  slH'iiiR-nlf.  ur  butclicrs. 
ihf  fipfrattirswcre  ofieti  ]H-rij«t4-tir  iiiid  vvnt-  KitlHlivKkii  into .-^■cinlista. 
For  iii-'itaiii^',  (iiie  iipfrn1c<I  lur  lii^min,  jiimther  for  fidi-idni^. »  tliiixl  fur 
fUtariK't,  vU.\,  Uk-  knu\vl(.-dgt-  t*fiiig  luiiidt-d  down  fiDiii  fatlicr  to  hhi,  hh 
atnnni;  thf  (irifk.iL 

There  were  do  Eurupean  writors*  u|kjii,  or  teHohere  of,  snrKen*  until 
tlio  (inn*  of  tho  rit*»'  tif  the  nniven*itiiw  in  Ilalv  iti  the  ihirU'entli  wnttirj*. 
Tlic  JSt'Iioid  of  Stdenitim  w-a*  ppotwihly  in  existence  in  the  ninth  centiin*, 
tin*  nneient.  Ii-jreiid  heinjj  that  it  was  foundeil  hy  four  men — a  Jew,  a 
(int-k,  im  Andi^  und  nn  Itnllun — each  of  whotn  gave  les»uns  in  bi«  awn 

At)out  ilu*  ycnr  1060  A.  n.  there  e:uiie  to  this  r^Onx)!  a  eertain  CongtniH 
line,  f><-JK-nilly  knoH'n  ah  "  Conrtt^nliniis  Afric-anu.4."  Coni^flnltiK-  wait  a 
native  of  Carllui^',  am)  lud  ^itiidii-d  in  Andiiu,  Iii<lia,  and  {"^'pt,  after 
whleh  lu*  tnivflltsi  extensively  for  over  tliirty  year*.  Retiirriin};  to  Car- 
t)u4.'e  ami  hrin^fin};  with  him  eo|>ie«  of  all  llie  work>^  of  the  Git^'k  and 
Ami)  wriiers  tthi«'h  he  bid  Iteen  nhic  to  olituin  in  hl^  tnivel.i,  he  fell  under 
t)ic  i^u--])ii'ii>n  of  knowing  more  ttuin  it  wm  at  tliut  time  c-on^^idei-e^)  ]ii*<»]ier 
fur  any  man  tu  knftw,  ami  it  wna  with  Home  diRienlty  lliat  lie  cK^ifHHl  ilie 
pnnbihment  then  in  vogue  for  sueh  erimimds.  Me  fltnl  for  reinge  to 
Bdenmni.  where  he  wsis  receiver!  with  honor'?,  wlueh.  however,  he  [Hit 
aside,  mid  r»*(ireil  to  the  neiglilKiring  nionaslery  of  Monte  Casino,  where 
b<-  !>]>ent  the  n-st  of  hi^  life  in  translatinf;  und  annotating  the  m<.><)ieal 
worRf<whieh  he  luid  eolKvtcd.  'I'hesi^  tnuifilatiuiin  iK-eame  the  lext-lKK>k« 
nf  the  .Sulemittm  doetortt,  nnrl  in  the  next  «*ntiir%'  the  ^'hn«~il  w»it  resortc«f 
to  from  all  |Rirtti  of  Kuroiw  bv  tho^.-  uho  had  huard  of  tht-M.'  lung-lo^t 
and  forgoiU'u  ireaj*un>v  of  hiLrnin^'-,  whieli  at  iluit  lime  wen^  far  in  ailvance 
of  the  exi-tini:  knowliNlgi-  of  the  ••nlinar**  [inietitionei-s.' 

The  diielrineMof  tlie  -i'liool  iK-nune  more  and  more  Anihie,  and  it  ha<J 
IcMd  it^  imi»ortanoe  in  the  fourteenth  <^ntiiiy,  liavinj;  hw'U  Miperseded  by 
tile  K'btMdif  of  Naples,  Bologna,  Paris,  and  ItlontiK'Uier. 

Al  the  tjeginning  of  the  thirteenth  eentun*  fome?  the  first  writer  on 
wirgery  in  the  West — namely,  Roger  of  Parnu,  whow  work  was  fir*t 
printerl  nl  Veniee  in  1  I!i0,  and  is  inelnditl  ui  H-venil  tslitiorii*  of  the 
wtirks  of  (iuy  »le  Clmidiac.  The  Surgen."  of  Uoger  is  Mtihstantially  the 
dixth  iMrok  of  I'lud  id'  .Kgina.  FnUowing  him  tvme  his  ptipil  ami  eoni- 
mnutatnr,  Kniand.  who  wan  aliw  of  Panmi.  His  work  in  a  eiiiiy  of  that 
of  Kofter,  with  oou-s  and  i*onie  referenwj-  to  Hippoeratep,  Galen,  and 
Avieeniia  wlueh  <lo  not  ap|>eiir  in  (he  work  of  his  master. 

Tlie  fttorv  of  the  Four  MiLster*.  ns  told  l»v  (^uesnuv,  i^  a  mmantio 
■me— «'.  e.  tlutt  iIk-v  (Ii'voIuhI  iln-ir  livi-?'  to  tlie  eiire  of  the  sick  |HM)r  in 
I^iriR,  their  rc^denee  being  a  *»ri  of  Bur^tid  di--<peu««ry  ;  llmt  they  made 
inauy  tVtticoverie*  and  improv(*nient«  whieh  they  dew-rib9<l  in  a  book 
which  waft  known  tu  Guy  de  C'Imuliae,  Imt  ha»  la^n  lort  ;  ete.    Several 


»  For  It  ft:'- 
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WmIIvh,"  roll  .'• 
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<  uDhMntiiimts  AfrioiDiM  und  iwioc  AnbiMtHMi 
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manuscript  copies  of  this  work  are  now  knoAvn  to  exist,  and  in  1859  one 
of  these  was  edited  by  Darcmberg  and  published. 

The  history  of  sui^ry  in  Europe  thus  begins  in  Italy  at  Salemum, 
and  in  Bologna,  where  Hugo  of  Lucca  flourished  during  the  first  half 
of  the  thiri:eenth  century,  and  was  followed  by  William  of  Saliect, 
We  have  no  writings  from  Hugo,  but  the  Cyrurgia  of  William  remains 
to  us.  The  first  edition  of  the  original  Latin  was  published  at  Placentia 
in  1476,  and  this,  with  other  editions,  including  French  translations 
(Lyons,  1492,  and  Paris,  1507)  and  an  Italian  translation  published  at 
Milan  in  1504,  is  in  the  Army  Medical  Library  at  Washington. 

William  of  Salicet  was  the  most  celebrated  sui^eon  of  his  century ; 
he  was  an  educated  physician,  who  gives  some  of  his  own  observations 
and  his  own  conclusions,  hardly  citing  previous  authors,  although  it  is 
evident  that  he  was  familiar  with  the  works  of  Avicenna  and  of  (Jalen, 
It  is  a  pity  that  the  Cyrurff'ia  has  never  been  translated  into  English. 

The  next  noted  surgeon  of  this  period  is  Lanfranc  of  Milan,  a  pupil 
of  William  of  Salicet,  to  whom  he  refers  as  his  "  master  of  goodly 
mcmorj'."  Lanfranc  also  received  a  university  education,  and  was  a 
physician  as  well  as  a  surgeon.  Political  troubles  having  caused  his 
banishment  from  Milan,  he  went  first  to  Lyons,  where  he  wrote  an 
epitome  of  sui^erj-,  and  finally  in  1295  to  Paris,  where  he  gave,  at 
the  School  of  Medicine,  a  course  of  lectures  which  were  probably  em- 
bodied in  his  great  Surgery,  which  he  completed  in  1296.  He  was  thus 
the  introducer  of  the  new  Italian  ideas  into  France.  His  large  work 
was  first  published  at  Venice  in  1490  under  the  title  Practica  quae  dig~ 
citur  ars  comphta  tottus  Chirurgim."  In  the  same  year  a  French  trans- 
lation by  Guillaume  Yvoire  was  published  at  Lyons,  and  of  this  there  is 
a  copy  in  the  Bibliothfque  Nationale  at  Paris. 

After  Lanfranc  came  Henri  de  Mondeville,  a  native  of  Normandy, 
of  whose  early  life  nothing  is  known  except  that  he  studied  at  Mont- 
pellier,  and  at  Paris  under  Jean  Pitard,  who  will  be  referred  to  hereafter, 
and  that  he  was  one  of  the  four  surgeons  of  the  court  of  Philip  the  Fair 
prior  to  1301.  In  1306,  at  the  request,  as  he  says,  of  Bernard  de  Gordon, 
a  distinguished  professor  of  Montpellier,  he  began  to  write,  and  to  read 
to  his  numerous  pui)ils,  a  systematic  treatise  on  surgery,  which  he  did 
not  complete,  although  he  lived  until  about  1318.  This  treatise,  of 
which  several  manuscripts  exist,  was  finally  edited  and  printed  by  Dr. 
Julius  Leopold  Pagel  of  Berlin  in  1892,  forming  an  octavo  volume  of 
660  pages  having  the  title  of  Dk  Chirurgie  dcs  Helnrich  von  MondevUle 
{Hennnndavillc),  etc.,  and  has  been  translated  into  French  and  published 
in  1893  by  Professor  Nicaise  of  the  Faculty  of  Medicine  of  Paris.  His 
practice  is  much  the  same  as  that  of  Ijanfranc,  and  of  his  successor,  Guy 
de  Chauliac,  who  often  quotes  him.  He  describes  the  method  of  ligating 
a  wounded  artery,  recommending  a  peculiar  kind  of  slipknot,  but  says 
nothing  of  ligating  the  vessel  in  amputations,  and  refers  to  the  use  of  tne 
aniestlietic  sponge  describtnl  by  Guy. 

Here  may  aI?<o  be  mentioned  the  Surger\-  of  Master  Jean  Yperman, 
a  native  of  Flanders,  who  was  born  in  the  latter  part  of  the  thirteenth 
century  and  studied  under  Ijiuifranc  in  Paris.  The  manuscript  of  his 
book,  dated  1351,  was  first  describeil,  and  in  ])art  published,  by  Dr. 
Carolus  in  the  Annulai  dc  In  Societe  de  Mklecinc  de  Gand  (vol.  xxxii. 
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;  ali*o  piililifhcti  wjimraU'ly  tm  a  w^prnit.     Up  rpfers  (o  Kopcr  and 
tohiid  unci  till'  Kuiir  MusU-r.'-, iitid  fmitu'titly  to  l^nfmnr,  Wyoiid  wliorio 
t«nr!iiii;r*  I"'  :*''l<Iom  V(_'iitiii"ii*  lo  i^it,  :ilt)ioiigli  he  ilties  grive  r*<tinc  ni-scs  of 

llU  OM  II. 

Tlie  pTvat  Kreni^U  surpral  author  of  the  fonrtwnth  tM'iiiui'y  mtib  Gni 

|(or,a4  it  U  more  iis-nnlly  ;rivon,  (Juy) de  Clinuliac,  " (Juido  i\v  C'hauliacn," 

llMim  alHHit  l''t(H)  A.  [I.     Ml'  roivivinl  tlii^  iinivitrsity  tniiniug  of  tlie  clur* 

lc:il  itroffMinii  and  ^tnilii^l  nitnlicim^  nt  I'iiris,  iifW  whirl)  he  ooniinued 

thi»^  ^iiidy  ut  Munt|K'Ilifr  :in(l  Bulo^^ui,  so  that  hv  had  tlic  I.H'iiclU  of  the 

ihrpf  pn-utfst  imivxTsiiie.'-  of  tlwt  tiiiK' — Puris  buiiifr  et^iitvially  colchnitwi 

■ft»r  it*  «it^.'n*  aiV-r  Ijinfratir  hail  ii-nrhe*!  it;   MontpeJlior  hoinn;  the 

I  Centre  for  ucim-iiu- ;  ami  liologuu  for  anatomy,  of  wlutih  licrtnu-iinj  was 

[thrn  pmfesB4>r.     After  extensive  travcln,  and  pmctiw  in  diffen-nt  plun>»i, 


'inrhuliiii:'  Lyons  mid  MoittiK'Hivr,  he  wunt  to  Avipion  and  btfiiiue  the 

tihy.-'ir-iiui  of  Po)M'  Ch'nifnt  Vl.  nml  i>f  his  Nit?w«^ii's,  Iiiinicriil  VI.  ant] 

1  l*rt»an  V.      Hi*  rhii-f  Hirrary  work  wa.i  hi-t  (iiinnffir,  writK-ii  at  Avi- 


gnon in  l-Tl-I,  auil  iir>'l  piil)Ii.slit'd  at  Lvons  by  Xichoht.s  l*anis  in  147H, 
The  "GfRit  Snrgfry"  U'gins  with  a  KjHM'ial  inlnKhictory  <:ha]>ter, 
the  ehapitrf  *(?iyu/*Vr.  He  snys:  "Up  to  the  time  of  Avi(*nna  all 
wriiun  were  iMtth  phmcious  and  sutymnH  (f.  r.  wi'll-ediicalod  men),  but 
piiiw  tlmt  time,  citlK-r  l>e«ui<*e  of  the  f;^**!  id  loudness  or  the  exwfK!*ive 
'OlfnjRitioii  of  the  clerios.  Hiii^ery  lui.^  I>e(^ine  a  S(!|)aratt>  braueh  and  Iioa 
fallen  into  the  luinds  of  thi'  mer'fianies, 

"The  .-i-c-ts  whivh  have  e-xiptttil  in  njv  time  among  the  o|»enitors  of 
ihi»  arU  Ix^idej^  the  two  general  mKH  uf  tiie  Ijijgician»  and  the  Kmpirici), 
luivr  bi-^-n  five. 

"  The  liivt  MiL-i  th«  Hcho(d  of  K*iger,  Itoland,  and  the  Four  Mat-tera, 
who  tr«tl  all  woihhU  and  ab^vssi.'s  alike  with  eatapla.«ms  and  poultices, 
'on  tin"  gfirtiml  of  thf  tifdi  aphorism,  '  Lax  things  are  goml,  and  enide 
bad.* 

*'Tlu>  wvond  was  the  ttchool  of  Bninn  and  Thw)dorle,  which  tn:at<'4l 
alt  wounds  alike  with  wine,  Iwwing  their  prarti™  exelnsively  u|K»n  the 
niaxini.'The  ilry  is  nearest  to  tlmt  which  is  sound,  and  the  moist  to  that 
"whieh  i?  not  SfHiniL* 

'  The  thin!  t*«vt  was?  thai  of  \^'illialn  of  Salieet  and  nf  Ijuifmnr,  who 
fWie<l  to  pur»iic  the  niiddleeonr.se,  covering  and  dressing  all  woiindu 
ith  ointnientK  and  M>ft  plai^ters,  founding  thi«<  praetiecnn  the  fourteenth 
[Biaxiin  of  ttii'  Tli(*ra|w'iities — that  ciiRition  has  one  j»olc  method  ;  that  the 
Umitiiirnt  nlioiild  Ik*  gentle  and  without  jKiin. 

"The  fourth  Mvt  is  coniiHtwtl  of  all  the  niilitar*'  men,  or  fK-nnan 
rhevalicr^i  ami  nt-her!i  followmg  the  ariuy,  who,  with  eonjuratiou!*  and 
ptitioii.t,  oil,  woiil,  and  eabbagv-leaves.  (Irest*  all  wound-s,  Iwi^ing  their 
imnit-r  on  ilu-  maxini  thaitiixl  has  given  Ins  virtue  tu  herbs  and  to 


"  Tlic  fifth  seel  is  of  women  and  of  ninny  ftKds,  who  refer  the  siek  of 
all  iliam-i--  to  the  rcdnln  iMih'Iy,  ■uving,  '  Ia-  St-igneiir  me  I'a  doniioe  aim*! 
lu'il  luy  a  plfi :  le  Sfigneur  me  I'ofleni  (puiml  il  hiy  plaira  ;  le  nom  du 
vigni-iir  *"Ht  U-nil,     Amen,'" 

It  will  be  wen  that  Qny  ii«  quite  trenehanl  in  lii?^  •«uunnarie!*  and  crit- 
icismit,  which,  however,  np|»<-ar  to  he  on  llit'  whole  fair  aiul  jUHtilinble. 
Tho  l<.-a<;hin^?  of  (iiiy  »v(-rf  the  ehivf  antlmrity  in  .surgieal  matters 
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for  ovtT  lwi»  liuiHlrtHl  yt-ars,  ami  wtre  tlu'  iMisis  uf  iiunifruus  ultstmt 
cnni]K'iiH«,  aiui  coninicntjiries.  He  rimtriliiil*-!!  liitte  that  was  ori|Hnq 
altliough  he  jjlve--  wmie  «»f  hin  own  obiHTViitioti:?.  Follin  i-eniarkj*  that! 
«irt  of  <-uniiltiteii  HUiiui.  the  (lres.-iinj;  of  uleciv  with  sheet  lend,  anc!  mn 
jKH.'nlLirly-!.h;ipc(l  eaiitene.-i  aiv  hi:*  chief  inventions ;  but  his  book  ii*  oi 
ol'  Ihi'  niiniiniii-iils  of  Mir^r;il  lileiiitiiit-.  | 

Thr  Si-rptn  itrptimuA  tie  ctfniff/ift  (7  <lt'  ileromtmne  of  Xieliolfls  Fnloi 
tiu5,  of  which  ihe  Wafthingt^n  TJhnirv  ha!«  »ii  t^Iitiuii  priiitecl  at  t'lureoj 
hi  I007.i.-«a  hup'  folio  v(ihiiiici-niii|iih>«l  fntin  lh(MVork>i<if  Aniti  wntef 
with  rfferences  to  Utiger  ami  R>>laii<l,  hut  imf  r»i  (Iiiv  ilc  Chnuttac,  -■*!)  6 
a?i  I  luive  foun«i.  His  foniiub  of  wnnl.-i  i-*  "  Dixit  lluly,"  or  "Aviccn 
or  '•  Alliiinii'i^"  without  iitleiiiin  at  eomnient. 

Ill  the  dav*  of  [jimfiMnc  ami  (iiiv  «Ie  (_'haiiHae  mir^jery  in  AVeMei 
Euroiiif  was  <!ii^tinet  fnim  metlieinc,  and  wbk  hmkr-d  ii|Hin  an  ii  Imdc  t 
hanchrmfr  di'jjniditijs  to  and  unworthy  of  [ihy.*icinn!*,  who  eUiinied 
hi-lonjr  l*»  the  iioliililv.  TIh*  j)]iyf*ieians  uen-  of  tht-  [irieslly  trliiss  ai 
nlihiuTed  tile  >^lii'ddingof  hliMid,  and  tlieir  tnulilions  wereaillien-fl  l^i  htl 
after  im-^lH-al  leaching  in  tint  niiiversities  had  |«t.siie<l  into  the  hamU  < 
laymen.  The  Iwirbers  were  the  ordinary  .«iirgiiiil  o|)enit«rs,  and  the  reas* 
for  this  is  given  by  Dr.  Gardner '  as  fnlhnrs :  "  Tlie  nmnks,  m  all  t) 
world  knoiv:?,  re4uired  to  have  their  heads  regularly  sliaved.  but  it  U  ii 
by  any  niMins  so  well  known  timt  they  had  to  he  iile«I  at  >raied  |ierio(; 
Mhiuhf)*  <Mt  WAH  tlic  fi«rrn  of  word*  dc»4Tiplive  of  one  who  had  niidcrjroi 
the  oiK'nition,  iht.'  meaning  being  tliat  he  had  been  imnutnn  niui;/uhie- 
i,  e.  ne|iriv<'(i  of  bhH«I.  In  the  nioiijustery  of  St.  Vielor  iit  Pnrif  thfl 
yrm  an  order  tthiuh  pre&crilwMl  fuch  niinntion  five  times  a  yesir :  '  Prim 
e>tt  Sepleinhri ;  sceunda,  ante  Adventinn ;  lerlia,  ante  (JnadrigeMtnuD 
<)nnrta,  mn^t  Pa-«,-h!i ;  (jiiinta,  jM«.-t  Pentiicifta.'  The  monk-,  iherefoi 
niguirtHl  In  have  uhont  Iheni  thuM*  who  eouUI  tiitth  p^have  and  bleed,  at 
it  was  verv  iiiitnriil  rhat  they  slionhl  prefer  that  one  and  the  tmnic  ijcrsi 
should  perform  botli  these  0|>erati>ji)»." 

In  Franee,  however,  at  an  early  dati;  thure  were  a  few  jtenuMtR  who 
bii>>inei«i4  wiiH  the  pei'fornianr'e  of  pnrgieal  operatinn!*,  and  who  were  a 
ordinari'  Imrbers,  although  they  may  have  M-rveil  an  apprenticeship 
Biieh.  TIh-  Corpomtion  of  Itirber^  in  the  nii^ldle  of  the  lliirteentb  w 
tury  wa«  divided  into  two  ctafwen: — the  oixlinarv  or  lav  UiHH'ns  afterwa 
known  as  "barber  surgeons"  or  "snrgeons  ot  the  snort  mlie,"  and  t 
"clerk  IjarlwTfi"  c»r  "fiiit^i^eon  barbers,"  "the  jtin-geon*  of  St^  Cfinie," 
"sui^TOii^of  the  long  ru'bt';"anti  thtf*  last  sought  to  lie  iadejiendQ 
of  the  onlinarv  barbers,  to  nn)nnpoliM>  surgical  oiH-nition.s,  and  to  ral 
their  ai^X'iation  fn^tni  the  position  of  a  Iradr  guild  to  tluit  of  a  proft 
fional  orgiinizati'iu.  The  (luihl  of  the  Sur^^ou  Itarber^  wat*  urgiuii/*^ 
1208  by  an  order  of  the  provost  of  Parit*,  selecting  six  siti^'nitrt  w 
were  to  examine  and  license  those  who  wished  to  practise,  more  efJineeial 
the  barbers.  I*ossibly  one  of  these  natsteis  was  the  eelehrated  Jeiui  Pitai 
hut  if  so  he  nnist  have  twen  very  young,  for  he  w:is  utill  living  in  1^5 
In  I^tl  I,  Pilartl  obtained  a  deen'c  fmni  King  Plillip  the  Fair,  in  whic 
lifter  rt'citing  that  all  sorts  of  {piaeks  an-  infesting  the  eity,  it  is  onler 
that "  no  male  or  female  shiill  praeti.'«e  imrgcry  in  Piirii^who  has  not  bd 

'  tjantnpr  (John) :  Skdeh  ^  lAc  Hariy  IJiMory  of  the  Mtdkul  Prafttiaa  n  EilinhfU 
Edlub.,  ISM.  p.  0. 
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examined  by  our  itworn  stirj^ms  of  T^rU  niinKxl  nntt  uulU-O  1oi;i-iIht  for 
that  purpuso  by  Jmn  Pilanl,  our  tiworn  .»ur);mii  of  tho  C'hfttcft!!,  or  his 

It  vi9»  vvidt'titly  ini|MJN'ib1i>  to  uiifonx*  (liin  anlcr,  fur  it  wu.*^  ri-jHiLtPtl 
in  \'KW1.  iitid  ii^iin  in  Klti-l,  witli  |>nuillic>;  nt'  ^wvn  on  the  erring  iKirWni, 
luilf  tif  tlic  tim-^  top>  tn  tbo  pur^ims'  jfiiild,  (Ik-  UrothiTliDod  «>f  St.  Com*. 
Tiif-'  orinininifion  of  tJii^*  l>nith*Tli(MHl  wuh  by  itn  nicsuts  iilw^-^ing  to  the 
|iric<lii*:d  tnciillv,  ibc  nii-iiibi'rs  of  wliicb  dr^ired  lo  rct.'uii  mntml  nf  nil 
l>ran<'lM-s  ..f  tb»'  urt,  mid  difcR'diti.-d  siir}r«.'n'  iii^  a  nici-e  nipi'hiiiii<'id  Immli- 
-rrafl  only  to  Ih'  fxi-n-i^-*!  un<UT  tbe  dirwiion  of  a  pbysicimi,  wIh^-ii'  ilijf- 
tiity  fornmle  him  to  Miil  hij*  hands.  The  statutes  of  the  faculty  in  I. 'ISO 
nf|uirv  the  candidates  to  umbo  oath  tluit  they  will  not  nractisc  BUi^fry 
in  the-  ^'n^  of  pcrti>rmin{7  nfionitions  or  niakinj;  upplirations  hv  thf> 
Imiid.-,  including  (bo  tiriUmfnt  of  fivi*  dtv-j«»!  of  (iffwtioiis— vit.  wounds, 
nli-cr'>  fnu'titn'?',  dr-liicsiiiiHL-J,  and  tinnnrr*. 

The  lay  Iwirbcn*  wviv  i-rniilovi-d  by  thi'  physicians,  and  al-to  noniftiineit 

ms  owi^Ftunti^  by  the-  MirgitnK",  und  ul  last,  in  I'M'l,  tliv  Inu'buruf  tW'  king, 

jkrin;;  the  miu<tvr  of  tlii^  j^iild  of  luiriH-rs  by  virl tio  of  hi>t  iMiHilian,  tndiictHi 

j^'harli^  V.  Ih  if^nc  nn  <A\vi  which  |»orndttod  thorn  to  ti-oiit  wmnids  nnd 

[■»r»rM  ntid  fiirUidc  tin-  wirjjwtns  lo  intcrfcrp  with  ihfrii.     Tin-  n-IatJve 

jtJindiiii;  in  (In-  i-ye«  of  the  public  i>f  ibc  llirf-*'  kinda  of  praclitiMiuTs — 

vi/.  the  physicians,  the  wirvfonc,  and  the  barbers — nuiy  l)e  infcrnil  from 

ait  onter  iiwuwl  durinj;  an  epidemic  of  the  pest  in  l;i8;!,  which  directed 

Uial  thcrt'  tJiall  In*  nclei'ted  to  vifiit  the  siclt  four  physicians,  t^vn  Mip* 

^xitLH,  and  Hix  UirlM'n,  und  the  feemd' thc<hicti>rs  i^Iiutl  lie  three  hinulrrd 

[ivre«>,  nf  ihf  i«ur|^n>ns  one  hundred  and  twenty  livrci«,  and  of  the  Uirlierit 

cightv  livrvv-. 

Tnc  rto-TjiIhii  ('(illi-jfc  ftf  Srirneoiis  of  Piirin  was  not  in  the  IhinI  a 
Mtr^icnl  wliool  or  ttn  lu^ieiation  for  ninlnal  di^Mi^jjion  and  impntvcaieut ; 
il  wa*  iHindy  »  trade  j^iild.  und  the  wtmlcnt.-*  were  tiiniply  upprentiocA  to 
i'  tiT  Biirp^tn-,   l»ei'«Mninp,  afier   lIJ'O,   Iwehelon*,  liiTntiute*,  and 

,iu.*tfn^  The  ^ur)i^i»n>  )i.'i4l  a  free  disiH;ii>«ry,  wlit-n'  thi-y  in-iitiH) 
liu*  {MH.r  ouec  0  W(-ck,  and  jka-lmiw  the  iippivntiecs  saw  thcn^  Mtniething 
of  the  pnn-ti'X'  of  other  njanterH  bcMdc  their  own. 

Tbc  niitlical  fmndly,  thinking  tluit  it«  righiA,  privileges,  and  niono[»oly 

of  trrating   the  ciek   were   being   cricronrhwl    upon   by  the   sni^^eong, 

CDeuuragi.')]   the   l.i«irber«  in  their  oontnivei'!«ie^,  and  as  one  means  oi 

■l'!->  iintlertitoli  to  teach  them  anatomy.     Ar*  the  harlMT*  did  not 

.lid  Uilin,  which  wa?*  Ihc  only  ilignilied  an<I  projier  languiigi?  to 

Im<  \xMt\  in  tcjH'hiiig  in  tliiwe  flays,  n  <i»niproniisi*  wits  nec<'K«in*,  and  tluA 

wojt  fffi'i'iiil  |»(irt<y  by  the  n*c  of  n  Mirt  of  dog-I-<atin,  of  Fn-iirb  words 

with  Idlin  temiinntiontf,  and  ]Htrtly  by  reading  Guy  de  Chauliac  in  Uilin, 

t  ''^    eunnnetit/4    in    Frmrli.  while  tlh'  tu^ii^tJint   Uirbcr  nuule  the 

in  the  t-adiiver  and  jMiiiilc*]  out  the  jmrts  ixt*  the  reader  iianii'^l 

ttlKiu.      in    I'lO-'i   till'  barU^rs  ciinu'  nioiv  formally  inultr  the  pn>rc<-Tion 

nd  juristiietitiii  of  the  tiwndly,  and  as-^nnu-d  the  name  of  the  (iiiild  of 

th«  KiirlMT  Surgujui*,  and  a  few  years  later  the  jdui^coiia  nf  ihe  long 

lolio,  liaHim  (ip|MHcd  this  movement  with  very  little  riiiwT«.s  and  having 

[ftiletl  III  Ui-iimea  '«^iKirate  factdly  in  the  nnivemity,  nnbniitle<1  to  ti\'#\ 

[nivrive  in-ilnii'tionh  (mni  the  phy.-^icians.      .MmoHtall  the  nieilieal  ftllieerB 

Mttt»eli«Hl  t*i  Uie  Fneufh  arnues  came  from  the  (.V«rporaiion  ot'  Riu-Iht 
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Siirgt'oiis,  anil  finally  «ne  of  tlK'iii,  Anihn»t<e  Viir^,  anqiiiriMl  a 
repiit-itiiiii  ami  iiifluciM-e  us  U»  t-on.sideraMv  iiicrcflse  the  resi>octflbiIit 
ami  ntnmUnp  of  the  guild.  As  n  Hatnplc  of  survival  ii»5()ciaU<)iiii  lu  th 
provinces  we  niny  tiilte  the  stirgfoii:*  of  linnlwiux,  \vIk»  in  LjIO  (iirnie 
n  society  <tHii|>i>sf<l  of  brjauiice  (vt'llow  heaks  m*  ynuii^  liiriL' — 1. 1 
ii'>|)ininls)  aiul  ''oiii|iaiii(>nK.  'Hh'v  IumI  a  p»s8Wonl  aiul  iKptH'ial  stvrcld 
iiistriivtii.iji  uas  jiiwii  in  iht-  winter  at  5  A.  M.  in  the  farm  of  iN>mmct) 
larios  tin  (iiiy  ilc  Chauliue,  uiul  in  ihr  wiurec  of  om^  handreJ  and  aixty 
nine  vears  five  l)«Klif.»  wen-  dirwetrtl.' 

Tlwre  ii*  little  of  iinpoilitnct;  in  the  hit-Ion*  of  surgery  <1uriog  th 
lu-xt  hiiniliiil  years  nftv-T  iIk'  tle.-ith  of  (xuy  de  C'limiliar.  Peter  i* 
Argflatii,  IrctiiiTr  un  unr^^^ry  at  liolngna  about  the  hcffiniiing  of  th 
iifteenth  ctrntiiry  and  dying  in  142^,  was  the  priiicipul  surgeon  of  Iii 
time.  His  six  honUs  on  snrgery,  editeil  hv  Moretus^  fiixt  piibliclied  a 
Veoice  in  I-I80,  are  largely  derived  frt>ni  Paulus  an<l  Guy.  He  vnxit  a] 
operator  a.s  well  a.s  a  theoretieal  tesieher,  perlormetl  lithotomy  and  her 
niotomy,  (•mbnhned  l*o|w  Alexander  \'I.,  praetised  eraniotoniy  of  lli 
fietnui  ill  dillieult  lahoi's,  u'te.  A  copy  of  hin  books  wa«  auiiotaLod  ol 
tin!  margins  by  Maiwllus  (,'tiiiianu!',  a  wirgpiin  in  the  Vnmttian  nmij 
in  1495,  and  these  ohsen'ations  were  finally  published  by  Veliwhiq 
(O,  H.)  in  hip'  Sy/of/L'  Cnrnfioiivm  (Au^.  Viridel.,  Hj<j><).  (.'umauu 
fiiund  rmtliing  In  Acgeliita  nbniil.  the-  treatment  <if  gimsliot  \vi>niHb,  inu 
he  not<vl  a  formula  i'<<v  thU  pnrpuse  eonsiiting  of  a  mixture  of  oil  oi 
rosi's,  gullianum,  and  aisilV'tida,  to  t.if  apiib^xl  lnrt. 

GiinjMiwdtT  was  nwd  in  warliin-  at  least  as  cjirly  »h  1338  ;  the  Englial 
emphiyud  it  at  the  battle  of  C'rw^y  in  13 iO,  but  it  was  a  longtime  Iwtbl 
any  surgeon  piibliitbicd  an  apeonnt  of  gnn:!'hot  injnriesnnd  tlieir  trealnieiit 
The  first  Italian  suig(,-i>ii  to  do  llils  mhs  .bihn  dip  Vigo  (14(»(>-10;i-),  sur 
geon  of  Popi"  .Iidiii.H  II.  in  [-"lO;},  whose  Pnivfieti  in  Arte  Chirniffia 
(^pioita  wjis  first  pnlilisheil  at  Home  in  1514.  This  IxMik  luid  twcniv 
one  eilitinns  in  thirty  veans  and  was  Inmslatetl  into  ItalJiui,  Frenel) 
English,  Spinii.-i-h,  Dutefi,  f  Jernuui,  and  I'oringnetie.  Tlie  great  suewa 
of  the  booK  was  due  i>artly  to  the  fiirt  that  it  was  the  first  coniplet 
pystcjn  of  sut^eiT  itv-uwl  after  that  of  (iiiy  de  C'lmnliae,  jfartly  to  th 
&et  that  it  contained  an  aceount  of  gunshot  woniids  and  a  t*etion  on  th 
new  disi'iisv,  syphilis,  and  also,  probably,  to  a  eonsidemble  degree,  becaud 
It  waH  a  book  whirh  h*]HM*inllv  suited  a  iiniHitioner  who  knew  nothing  oj 
anatomy  and  feareil  or  disHlK^l  to  mawe  nse  of  the  knife.  It  is  esjteii 
tiallv  a  .surgery  of  plasters,  ointments,  and  embroeiitionSr  and  the  nam 
of  the  author  tn  best  known  lo<lay  in  eonnevtiun  with  ihc  "  i;inplH.strui| 
de  Vigo." 

The  jwirt  relating  to  gnnr^hot  wounds  is  brief.  He  says  they  are  eop 
tused  and  bnnu-*!.  and  therefore  need  moist  applientions,  but  that  ihfll 
are  al:^)  poiMuied  by  tlie  iiowder,  and  iheivfure  need  desiccation ;  Iteno 
(hey  arc  hard  to  enr-e.  '1  ht-y  are  lo  !«■  eaiileri/jxl  with  (he  actual  eanteij 
or  with  boiling  oil  of  elder,  '*fur  eauteriwition  k^iH-th  thie  wounde  frou 
putrefyinge." 

Hi8  ch:iptei*  on  syphilis  begins  as  follow.si  (T  nsp  the  English  tmnshi 
tion  of  1543):  "  In  tlio  yean-  of  our  Lord  1494,  in  the  moneth  of 
December,  when  (*barles  tin*  Frencbe  kynge.  t«ke  hys  joruey  into  lb 

>  Sous  tU.J :  Itoi\leaux  n&IimUj  1877,  p.  49.  p 
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)f  Ylaly  U>  rvi-uver  t\w  kyuffihmw  of  Xajdcs  tUvrv  a])it«ir«l 

ilyseswp  tlmmglnmt  ill   Ytaly  of  niikiiowt-ti   iiiinnv,   witii'h 

fivioJrp  natiunfi  hatli  i-itllt^l  hy  wmlr)*  iiatiie^.     Tin.'   Frciu-h  men  vaW 

it  the  rlyseii^  of  Xa))I»<,  l)e«iiuic  tlie  ^foiittlyours  brought  it  from  thence 

into  Kninw.     The  Xcnpii1ibm»)  call  it  the  Krenflie  liy^-ase." 

Controversies  us  to  whether  (•vjihili--  exisleil  |>rior  to  tliu  firtwiith  ecn- 

tiin*  Imvi'  Imth  nmny,  nud  ihe  liienitun"  on  the  .Huhjeel  is  v»Uuiiin<iiis ; 

ib<il  no  p<K*itive  aiifl  onivineiiij^  [ii-CH>f<t  of  tuieh  existence  Iiave  yet  betu 

fiiiind,  Altlmiigli  it  in  prolwlile  that  It  ilid  rxxrur  iM'iure  that  time,     One 

of  till?  ihec>rie-9  of  it8  origin,  mh'onmt  firitt  by  Ijcoiianl  Selimau^  in  the 

j»r»'fiioi»  to  his  little  [nniphlet,  Lurtif/ratiuncuta  <!f  morbo  (/alfie^}  (t  cum 

irjtm  Moritrr  rrprrOi  ruin  (iiftio  imficn  (sni.  4°,  Aug.  Vindel.,  lOIH),  ts  tliat 

[ft  wni*  hroiijjht  fr»im  the  West  Itulii's  hy  the  sailors  who  petiirned  with 

<'ohimhuh  nfter  hi.-  (ir^t  voyage,  iiml  ntlempl^^  Imve  In'en  made  to  fiirniflh 

punitive  evidence  of  this  from  human  bono«  i^bowing  evidence  of  disease^ 

and  autvUatiitg  tbt*  (olumhiiiu  diMMVery  ;  hut  none  of  lliese  havu  beiin 

convincing  to  skillet]  p:itluili>gist>^.     SchnuttiH  Miys  in  hiA  prefaec  tluii  he 

k-nrnetl  of  itt^  Ameriiiin  origin  froni  nien-hAnts  and  !^i-^'ai>tiiin!4 ;  bnt  it 

ill*  nnihnblu  timt  this  idea  wn^  fir>-t  suggeisteil  by  the  a'^e  of  gnaiaeuni  in 

(thin  disease.     (Inaineum  CK-inie  fn>m   Amerim,  and  it  was  a  rommon  iden 

tltat  the  bane  and  the  untidotc  belonged  together  luid  weix-  to  be  fuimd 

in  tlie  >«me  vicinity.     It  is  certain  that  the  dismae  existed  in  Americji 

u&aem  after  tin.'  (*ec«»nd  voyage  of  f  Vilumbns. 

Afier.lohii  dc  Vigonune  Alexander  Ben«lietiip(14a?-l-'j25),  who  was 
•  'Mmy  at  J'adnn,  an  army  .-iuiy;con,  and  who  ojK'rateil  for 

r  III  iluif.     He  i»  the  author  of  tivaiif^'^  (»u  anatomy  an<l  on 

the  pc^,  and  nf  Dr  omnium  n  i'<*rfjVv  atl  pfanlnm  moHiorum  Jtif/itin, 
Wr.  (A'enice,  1535;  Basil,  1594),  which  oontaint^  Ins  surgical  r<H^om- 
mcDiutJnnK 

Jflcobus  BercngariiisCar(>enf*i8(147?-1550),  profenwir  in  B«dogna,  wns 
lh«^  author  of  a  eelebnited  tr«ttii*e,  Tmelofim  iie  j'rtiffurti  cofmriuf  new 
rrnnri  (Itologiiii,  l-IIS,  <|uarto),  of  which  a  nunil>er  of  edition!*  were 
|>tibUi«he<l.  Tiiis  iiljvi  contJiins  ii  few  remarks  on  the  treatment  of  gun- 
shot wouD(ii«,  wliich  he  9Upi:^Jt«e<l  to  be  bum«l  or  more  or  Icm*  poimncd. 
He  uoquirwl  a  gniil  fi>rttme  at  Rome  by  lii^  tri-.itment  of  rsvphilii^  witii 
iiien'tirinl  imitn-iion.-*,  i>f  which  he  is  rpp<irtcd  to  Imve  boon  tlic  inventor. 
Alfuitsit  Ki-rriiin  fl.j<)0-?>  of  >'aj)le^,  the  physician  of  ro|»c  I*au! 
111.,  w  roll'  /tf  .Scittfu-turttm  fire  ArrhibuJtonim  rn/ii <■/•//*"«,  tibri  tren 
l.(UiKne,  ]o62,  <piarto)>  in  which  he  niaintiius  that  guuEiliot  wounds  ore 
pitif^onix)  an4)  mu.4t  l>e  ireulixl  aeeonliiigly. 

Hflrfhidoioien.-*  Maggiiis  (lnltJ-62)  of  Bologna  wrote  De   Vuhi^ruM 

y  '       '     iim    ct   (jomhanUtntm  ;f(oi/iifiM   itiatoruiii,  *'tc.  (Bologna,    1052, 

■  if  which  rhere  were  niinien»u»<  later  wlitinjis. 

I^^iiuinlo   Botallo  (loJW^? )  wrote   He  <.\ir<iHdi»  Vulnfnhnf  firtopt-^ 

tnrum  (Lvons,  1580,  octavo),  in  which  hcopiMj^ed  the  vicwt*  of  Do  Vigo 

Atxl  Kemm'  as  to  x\w  itoiw^ned  condition  of  guuxhot  wound*, 

Joh.  F.  [{uta,  who  lived  in  tlw  niidillc  of  tJie  ftixteenth  wutury.  wrote 
Of  Mfitvinim  tomirntnnrm  rulnrrum  miiitrn  H  rurntioHf  Hhrr  (Bologiiii, 
li>o'       ■  ■  ■■■I. 

*  ';  II.'  wisest  of  the  Italian  siiigcons  of  this  iK-riml  appenrtt  to 

Imve  been  .Miehuol  Angelo  Blontlm>  (Biondi)  (1497-15^)  whose  little 
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trcuti«i  /><■  juirfifmn  ivhi  Jttyfin,  first  [mUIistietl  in  l-'>-12,  and  whiffPS 
coDtainc<I  in  the  Gcsnt-r  Collwtion  iiiul  nisi  in  I'lfenlKicir.-*  Thciiiiiinis 
gtronj^Iv  ui^"8  the  u*t'  of  tuniplo  water  jiik!  vvi-lted  liut  in  tht-  drus^iuj 
of  wounds.  Xc  vert  he  less,  he  vain  a  ixirti.on  of  iJie  ancient^,  ami  Iwx 
of  his  sayings  Iinv*'  bccomp  historit-al  rh  illustrating  tho  uuivemPi-  npiril 
iif  tht'  iiffc — viz.  "  II  IK  tnon'  liDimrablc  lo  err  with  (Jah-ii  and  AvitrnnJ 
thiiii  to  iHT|nirp  glory  witli  othrrs ;"  nnd,  '*  h  is  lictttT  to  die  hy  a  rcgiilnl 
phy^iL-ian  tliao  to  live  by  a  quuck." 

(_>nf  nl'  the  most  ri'lehnited  Italinn  Hurge*>ns  of  tlif  mixtwnth  cimtiir) 
was  (riisiwr  Tagliacozzi,  l>cttrl"  known  iw  Taglincotius  (to-l(J-(l9),  ww 
WBi*  pmfcstfor  of  anatomy  and  surpfry  in  tin-  l.'niversity  of  lioK^na,  and 
wrt>te  the  first  siK-c-ial  trenli.-**  on  playtic  siirgiTV,  and  more  pnrticularlj 
on  tli4'  opi-i'ntinii  [tf  rhino])lasty,  with  which  hir^  name  in  e!<|iL>(nally  a)4^o 
dat^'d.  Thi-  lilh:  of  his  hmtk  is  />  ('nrtoriiui  Chirurffia  ficr  iiifithiirTn 
Hhri  film,  of  which  twn  <(litions  were  j«il»lishi'd  ;it  Vi-iiipo  in  I51I7.  Om 
of  tht'sc',  a  largu  folio  {luhlitdied  hy  GiL-^par  Blndomu*,  is  t-fh-hrutt-d  fol 
the  bciiuiy  of  its  plates,  the  oiialitv  of  the  [niirt,  and  its  typographV; 
being  a  pph-ndid  sjKHinien  of  iKMiK-mnking  ;  the  other  edition  of  tli< 
same  dale  and  pinee,  piil>lisht*rl  hy  Koheri  Meieltus,  is  uIm)  il  folio,  but 
a  mneh  piM>rer  s|K'ciinen  of  the  printer's  and  cnjrnivors  art.  There  il 
alsu  a  -uiall  «H.-lavo  L-dition  uf  Fr.uikfort  (lo'.iH),  mid  one  was  publislieC 
in  Berlin  hi  hile  as  ISIil.  He  docs  not  name  th(^  }>erson  fn«n  M'honi  Im 
had  Icanifd  his  method,  hut  it  was  probably  fr«im  some  one  of  the  Ineiiion 
uf  hiK  day  who  hud  aecpiired  his  knonledjfe  from  a  pupil  of  one  of  tlu 
Sicilian  Hnuieas,  who  were  eelehratiHl  for  npepiitioiis  of  tliis  kind  in  tin 
iniddU*  of  the  tifti\'nt]i  eoiituiT,  TTw'  older  limiien  t<K>k  his  flaps  for  i 
new  noiu'  from  tho  skin  of  tlie  face,  bi-in^  the  Jtidiini  mctlioit :  his  aui 
made  iis»?  of  the  -ikin  cif  tfie  arm,  and  extendc<l  tlio  method  to  re{aur  ol 
niiitiluted  lips  and  itait;,  as  we  are  informed  by  1Inrtlioh>m(Ht  Kozia.        i 

The  first  notie<'  of  Tajrlineoxzi's  nierhml  Ir  f^iven  by  H.  Mereurioltl 
in  his  ftf  ihrnrotlone  /ifirr  (4°,  Venct.,  loS.j,  fol,  2.'S).  Two  of  hil 
[lupils  des^'Hbe  the  nn-llimlH  and  the  results  ohtaim-d,  :ind  mNjuin* 
repnte  l>v  their  ]K-rfnrmanre  of  the  o^H-riition — vir.  Thomas  Fieniis  of 
Autnerp,  and  Jo.  Bapt.  L'ortesius,  who  puw«etlei:I  'I'iigliacozzi  as  pro- 
feswir  at  Uolof^iui ;  but  the  nnietiee  fell  into  disuse  among  snrpeong 
and  little  was  beard  of  it  until  the  beginning  of  the  nineteenth  eentiiry^ 
A  I'lirioiin  nsi>  of  plaslie  surgery  is  meiitiom-fl  by  Fortunatiis  Licetus — • 
\i/.  tlie  making  of  double  monsters  for  show  pnrjioses  by  grafting  tw< 
iMiys  togethfr  hy  tht*  Iwiek.  uales,  or  arms,  ujion  which  he  eavH :  "  Aver 
niueet  Deiis  e  wvi-n^  pntiiant  prineiiMw  lales  sieo[ihaiites."  A'^ietor  Huge 
refers  to  the  work  of  these  "monst<?r-makers"  in  his  UHommf  qui  rit. 

Alarianns  Simctiis  BaroHlanus  {14yO-l.'>-l?),  a  luitive  of  NaplcB  and 
a  speeial  pupil  of  John  de  Vigo,  wrote  a  treatine  entitled  Cnmfutnlitifn 
in  ('ftifrnrffin  LVllxitinvim  VoiritHhwH  i^nniit  f.vrrrrt\  which  wan  first  pill^ 
lishcd  at  Konie  in  loHi,  and  suhserjuenlly  apiHsai-ed  in  eonneetion  with 
the  work;*  of  IV  Vigo.  It  Ih  idwi  in  the  (Jesner  CoHection  of  15"i5, 
Neither  llaller  nor  Malgiiipue  knew  tlie  tjale  of  (he  firi-t  edition,  whicli 
W  probably  nin-.  The  copy  in  tbi>  Washington  Lihniry  is  a  small  qnartil 
of  fifty  Iciivi'T',  uniiuinbered  nud  nii|Nigi'd,  and  is  a  liiu'  s|>«i-iinen  of  black- 
letter  prinling.  Il  enntaius  ihrci'  small  nide  Hgiircs  of  <iuiterizing  iroiifl) 
and  the  last  nim-  |Kiijesarr  ots'^npied  with  his  Traetahuide  Cajtitr.     Mari- 
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I  SanniL*  U  best  kuowii  hy  \u»  trtiitisc  Di-  lAtpiiir  cr  ixi^ird  />(■*■  inriA- 
_  tj-tfaht'iifia,  in  whioli  was,  fnr  the  Hr?t  limp,  puhllrslu**!  the  motln»d 

■  if  Jolin  ik'  tCtiiiiaiK"?  (Vir  lilliotoniy  with  a  jjnwvtil  staff,  u[hih  wliicli  an 
tnri.-doii  was  nuiilc  iiitoihu  niciiilmiiiiiu^  |M)rti<inor  tiic  un'tlira,ulh>r  wlili*)) 
tiL^ninii-nix  wr-rv  inrriMlticcil  t«  dilate  or  nipture  the  prostjitio  jxtrtion. 
Tbi*  is  kmrn-n  w  '*  ihi-  im-th<Kl  with  thu  p-uat  a'i|«irattw,"  from  thv  iiiiiii- 
Ixrr  of  insiritniriitri  n'ljuin'rl,  jiiuI  alsii  it^  llio  '*  Marian  t)itr<rutioii,"  f'ntiii 
th<-  [uiiiiiT  111'  the  [RTHdi  whit  tirj-t  |iiil>tif<ht<I  the  (U'wriulion.  Thu  Hrat 
nliti'tii  of  ihi.-  In-ali^^-  ap|Hiin-tl  «1  W-nii-e  in  I-Vto.  It  is  I'lmtiiin^tl  in 
iIk-  (.IwinT  (.Villwlirtn  of  155.*)  ami  in  Uffonlwich'w  Thesnnni^  of  iritii. 

Tin- "(ii'siufr  ('ollection,'*  also  knoMn  ua  the  "(jciicva  Coliwtion," 
is  a  tkuuitifully  printed  folio  with  the  title  Vftirurrfio.  De  c/ilrurrjin 
mn-iyfinfx  i,j,Hfiii  'jMiijiif  tftftf^M  et  re'fuHoreJt,  etc,  (Ttgiiri,  1555),  It  wan 
Cfliliil  tiY  4'tinnui  (V'^npr,  anil  i-oiitaiiiH  tin-  prineifial  siiiyiinil  wnrk^^  of 
Tagaiilliii-.,  TIi»lWriiJ>i,  Marianas  Siufrtuw,  liolcij;niniis,  Iilon4Uis  Majijiiii.-*, 
FtrhiUv  Lnngiui«,  and  othi>rr>,  forming  a  vuhuibk-  book  of  rcferuixH!. 

The  first,  colleetions  of  the  works  of  diffen-nt  writfrs  on  surj^-ry  were 
pul>li.>iiti^l  a(  Vviiiw.  the  liri*(  beiiij.'  n  .^nioll  voUiinv  iiwued  in  14110,  awl 
ntnun  in  143)7,  mruaiiiinp  the  Chirmijia  fniriti  of  (»uy,  the  Surjpiry  of 
.\Jhiiaisi>.  jind  the  fjinnienlury  of  Bertnpafjliii  on  Aviec-nna.  A  iiuteli 
nion*  t^>tiipk'l<'  ntllecliiiii  i><  (h<>  ^'ellil1'  folio  of  14itS,  whii'h  ^o^taill^  the 
iforki<>  of  Guy  do  ( 'haidiiie,  linmns,  Tht^tdoritrits,  Ijiinfmne,  Ko^'r,  nml 
Ri*rt»|itt^lia.  Of  thi:^  tlie  Veaice  e^litionm  of  1411'J  and  151^1  are  in  the 
Wit.-stnn'riiin  Lihrarj' ;  als)  the  e<1itiun  of  154*1,  whirli  is  the  best  aiul 
ontitin^  aUi  the  trcatist^  of  Kolam)  and  of  Willinn)  of  Siilinet. 

Knmi  verv  early  times  there  wen*  to  lie  foniitl  thnmphont  Wei*tem 
Kiir^iiK' — in  l-'raneo,  in  Italy,  in  (leniuiny,  and  in  Kntflaml — ii  <-ertain 
liuuiber  of  sui^eul  pnielitioiiura  known  to  thu  writers  of  that  time  a£ 
"The  C'litcers"  or  *'  IneirtiirH."  Thow  who  (►|H*r!it«'d  for  lithotomy,  Ikt- 
nui,  cto.  wen-  of  the  first  clfis«.  They  travelled  nbont  from  place  to 
phux>,  and  Diaintaineil  more  or  le.-<«<  MH-reev  as  to  llieir  method.^,  whieh 
Were  held  a^i  n  !i|¥'i'iiil  family  pntjK'rty,  Iwiatr  liandi-d  down  from  father 
io  Min.  Anion);  the»<>  may  be  meniionetl  the  two  Branca^',  to  whom 
refen'nee  huH  iMt'n   made  in    ^penkiiij;  i*f  Ta^liacoEzi. 

Another  jfTonp  of  theM>  travellin);  "jierator?*  waa  known  nnder  til* 
mum'  of  Xorsini.  These  devoted  lliemselv«-:s  prineiixilly  to  operational 
for  hernia  and  to  lithotomy.  Kabriee  <rAniui|>i'ndente  menti<iiLs  lIonnH! 
of  Xon.ia  a.»!«  skilUxl  njH'ratnr  in  hernia.  Sylvatieiit-  in  I'iOl  eoniplains 
lliat  tlie  iijKTnlion  of  lithotomy  wn-^  atiiinthmeil  to  i^iorant  [H'rson^,  like 
tilt.'  Xorrtini.  In  l(>;i;i,  (.V>rte-i  writ*"^  that  at  Messina  he  had  t^-en  Ulyi*.** 
of  Norna  trcnt  liemia  by  the  application  of  emistic,  followct]  by  ineision 
of  the  e-X'har;  urn)  nlill  later,  in  l<)72,  Uernurdinn  Oen]r<i  ^ivif  that  the 
JJ('r>ini  lia'l  (*omc  experience  in  the  tre:ilmcnt  of  dis«i)*ei-  of  llie  nrinary 
oi>mn< 

To  ihi*  elmw  of  Cntter*  iK'tonji^  probably  llie  unknown  emr^|reon  men- 
tiomnl  by  S'luire^,  who  in  hi.-'  hi.'^lory  of  GeniMi  says  lluit  theif  ditni 
then*  in  1510  »  fuiyeon  very  i^killeil  in  removinjf  ealenli.  He  inlro- 
dui¥<l  tnio  Uiu  penw  an  ip»ri  phI,  whieh  entered  the  bndv  nnlil  it  uwt 
Uie  Btone  whieh  lie  wak  scekinij,  and  \vlii<-h  he  then  ri'inovetf  by  a  [KTineal 
iDMNon.  It  i«  «iip|n>.>*e<l  by  .iiinie  that  thi*  unknown  (lenoe.-H-  tanjfht 
liifi  nh'tlHid  in  JuUa  de  l{onuijK«  of  CVetuomi,  who  is  onlinnrity  credited 
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with  the  iiivpiiiioti  of  the  ^nwved  f<tafl'  for  lithotomy,  aud  wlu 
hi.'i^  iiu'-thiKl  ti)  hi.s  as?-i:<t:iEit,  Miirinnii^i  S;in(-tiw. 

Tilt'  rii(»«t  titiiHMis  uf  tlif  liici.-«)i*s  wii;;  ricriv  KraiKx),  n  native 
Provence,  luim  al)oul  loOO,  who  ojKTatwi  in  I'mvontre,  liurj;nii(K%  a 
Switzertani],  liiiallv  settling  in  Laiisanni*  for  a  coiisiderabW  |ieri»a,  a 
in  13G1  hvinj;  at  Ort'nj^c.  Hi.-i  Pcltt  tiaiU-  fontenant  une  den  jtfiri 
prhicipaUet  (?«■  chirurt/k  Uiipt(Ue  fcj*  chirniyfifiuii  heniiire*  twrrveiii  w 
jiiiMi^KH!  :it  Lvduf^  in  1050.  In  t)ii-s  he  (U'l^crihes  and  li^nres  t 
'*.U^ali(''  ^mriil  fi>r  drtoctinf;  stone  in  th*'  hiadtler;  Niys  tlint  t 
calcul(ii!>  is  st>metiiiie^  enfvstwl  so  that  it  «mnot  be  felt  by  the  souii 
describes  the  old  oiK'ratiuii  of  "cutting  on  the  gripe,"  nhicfa  he  aays 
formerly  used ;  the  tiperation  ivith  a  grooved  sonnd  nnd  gorjrot,  of  be 
of  which  he  gives*  tia;ures,  an  9.\fo  of  forceps  for  rmrihing  tJiu  stone  if 
18  Uirpc;  and  csineludc*  timt  if  tlie  stone  does  not  presi*nt  it-y-If  when  t 
incij*iun  is  made,  it  h  lKi*t  to  wait  a  day  or  two  befori'  atleinpting 
wmiive  it.  Hi»  deseriln-s  a  fas*-  in  a  ehihl  ten  yciirh  nh)  in  whieli,  licj 
niiaiile  to  extract  the  stone  thmugh  ihe  (M-rineal  ineisiori,  he  perfoiin 
tlie  f*upraput»ic  ojHTation,  reniovetl  the  stone,  whieli  was  tlie  t-ize  of 
e§^,  and  the  [wtiont  nroveiiHl.  This  is  the  Hrat  reconltnl  i-ase  of  t 
hin;h  operation  for  stone.  He  gays,  however,  that  lie  does  not  advi 
thi.-i  in  or<iinan'  cjises.  In  his  descriirtittu  of  amputation  he  does  I 
mention  the  h'^pitiire,  bnt  advises  the  netuid  cautery,  and  pive^  fignrra 
the  siekk-hhapfd  kuile,  the  isiw,  and  the  viiuterc-iixiu.  In  1501  lie  pu 
linhi'tl  at  Lyons  his  Trait/  (le»  Iw-nnrx  contenant  une  nrnfUe  d^dni'oli 
fit'  Umtt-n  (furn  fW/jeWv*  ((■  nutrejn  excellenUH  parties  de  ta  fhintrgie,  ttftnact 
dt  h  jjiern;  the  cahtrmini  tfrj<  ifciu:,  &  (J1i^vvt  uwdniiiit,  iltj<^/titfffii  com\ 
iti  ffirr  ext  pcril/ntxe ,  ai'JtHi  fi*f  ffh  df  prti  rrfiomnnn  him  fSiTcf-i'.  This 
n  (^nuiH  (K'tavn  of  l(i  jtreliiuinary  leaves,  b'A  [Kijix-N  and  1  leaf  of  erm 
It  (Hmtiiins  all  the  mutter  of  the  preceding  book,  and  nmeli  mon',  wi 
figures  of  new  tiistninients,  and  it*  really  a  ^mall  manual  of  jnirgei 
Tlie  iHirt  ii-hiliiig  to  lithotomy  n'niaini^  (substantially  the  kiiuc.  Next 
the  works  of  l*iip^,  this  is  the  most  valnable  eontribution  of  the  ccntu 
to  surgiKil  litemtiire. 

The  history  of  the  Colot  fiiniily  Ik  curious  and  interesting,  Imt 
wrongly  given  bv  most  of  the  hiogniphers :  the  best  ts  tbit  given  I 
Dr.  K.  Turner  in  the  (Jaz.  H(bd,  de  Mnt.  et  de  Chir.  (Paris,  18«0,  xv 
2*  sor.  pp.  33,  49). 

The  story  tliat  a  eert;iin  Gemiain  Colot,  a  French  surgeon,  leanii 
the  details  uf  the  nieihiKls  of  some  of  the  Inciwirs  about  14W),  and  the 
rctnrning  to  Paris,  «i]>eratc(l  on  an  archer  who  had  l)ecn  condemned  to  I 
hung,  but  whose  sentence  was  cliaiiged  by  the  king  to  be  operated  on  1 
Cidoti  is  probably  wiihont  fnunrtation.  The  original  aetroiint,  given 
the  Cheoniqu^  H<^tuliileutn-,  (hns  not  mention  the  name  of  the  oiwratc 
and  Mulgaigne  siys  tliut  there  is  not  even  u  presumption  that  there  ev 
was  a  surgeon  tiiinied  Germain  tVdnt. 

There  wsw,  however,  a  r^aiirent  Colot  or  Colint,  who  lived  at  Trcsnt 
near  Troves,  in  the  tuiddie  of  the  sixteenth  eentnrv,  and  who  learni 
the  method  of  Jolm  de  Koinaiie-« — or  what  is  nille<l  the  Marian  oper 
tion — fmm  an  itinerant  lithotomist  nainwl  Oetavien  da  Vilhi.  He  ke 
the  method  a  sci-ret  and  had  great  sucecs.-i.  lH.*ing  callctl  to  I*aris  in  155 
and  was  ap|)ointed  lithotomist  of  the  Hfltel  Dicu.     The  iecret  and  tl 
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office*  r*.>niiiini.-()  in  llir-  fumilv,  thv  f^ruiidsiiii  Philipiie  (ISS:^1'>5^)  hinng 
calkt)  t<i  all  (Kirtti  4if  EumiH'  !<>  dix-nitr.  ITt)*  wm  Fran^vit*  (ll>aO-17t>G) 
wnitf  tin  iKN'oiiiit  of  itii'  iiK-tliiMl,  U'tiiirli  wu»  piibli!<lR'<l  after  Imk  ilifiUli 
nnil<T  tlir*  lillc  y»v////  */c  Poithtitltm  tif  hi  UiilU^  eU\  (Paris,  1727).  In  it 
111-  rcftTK  I')  the  alM)ve-inentiiilH?(l  storv  ilbuiit  GiTiiiJitn  0»K>t,  tint  (!<)(?» 
rvA  give  liw  luuue,  and  u>«:Ttw  tliiit  tlir  <>|ierutinn  [lerliirrniNl  on  I  Ik-  tinrlier 
¥mi*  a  nepbrfttomy  awl  not  a  litliutoray.  That  llie  -^iwallcHi  faiuily  si-oret 
cdiilii  luivp  Ut'n  pi\-^TViil  uiilil  tlic  lie^ruiiii^  i>rUK>i<igfaUi>ntli  oi-tilury, 
after  t\w  pnblimtinii  tifthe  metlicKl  by  Mnrianus  .Sunetiis  in  lo^l-'i  nn<l  by 
Kninen  iii  lijott,  illui-trjte<«  the  fliKtiti'.m  ut"  the  ^u^)fel>^■^  of  those  du^ii. 

We  noH'cotiie  to  nn  eiKtch-liiakiri^;  siirfreon.  Ainbnwfe  I'aK' (l.'il7-iW), 
who  wat  ]i|Min'iiti(r<I  t"  »  [mivim-ial  bnrlK'r  when  he  wiw  nlnnit  nine 
y«nrs  oUL  In  I51t2  he  itime  t*>  i'aris,  wh<Tt>  he  wa**  pmlmbly  a^piin  ajH 
prcnlioiHl  t«  a  Iwirlier  Mir(p*<in  iim)  iirteniled  the  hHi-ture^  of  the  dootjff  of 
the  Kueiiltv  nf  Me«lii-inf  of  I*i)ri^  who^  huAiiiew  it  wii8  to  explain  to 
the  "  irber  .•^niyeiiiis  thitj^'  |iurlK  of  the  Hii^n'  of  (riiy  di-  Chiudiac 

wh"  '   'o  tiuiiors,  woiniih*,  iind  uh<>rs.     Von-  .soon  after  his  arrival 

at  rarii*  \w  tuid  the  ^hmI  fortune  to  obtjiin  a  position  u-s  rcsiih'nt  apjirt-u- 
li<v  and  ilntwT  in  the  (cniit  honpit^l  of  the  Hi\tel  Dieu.  Here  he  bid 
opi  tort  unities  for  dii4H!CtioaK,  for  tnakttip  post-mortem  examinations,  and 
for  the  ntiiily  iifdi^icubc,  of  whieli  he  nils  not  hIow  to  nvail  him.-^'lf.  In 
hi-''  pn'fai-e  to  llie  rejider  he  wiyi- :  *'  You  nni.-'t  know  that  for  the  HiKiee 
of  lIinH-  yeiirs  I  hjive  bvi-d  In  the  Il-Mrl  IHeu  of  I'liris,  wliert-  I  hail  the 
mrriin-^  i>r  seeing  and  Itnovvinfr  (in  con-^Hjnenee  nf  the  ^u-at  variety  of 
■li0aiM«  hnjiight  there)  all  n-hich  aiti  Im<  ai'  altenition  and  diMMW  in  the 
lintniui  b»<ly,  and  lu  hum  fruni  an  iutiiiile  nnniiK-r  of  dead  all  that  can 
Ijv  miM  i>f  anatomy." 

At  the  i-nd  of"  tliih  i*ervi<v,  when  be  was  but  nineteen  y^-arrt  ohl,  he 
liemiiir  Inidv-Tiir^-on  to  .Maren4-hal  Monte  .Inn,  and  went  with  him  in  the 
lirniy  «hi«h  Knuwi-  \.  >\yu>fr*^\  In  tliut  of  t.'harh"'  V.  iti  the  inv!Lsi<ui  of 
Pnivenee  in  ViMi.  (inui^liol  woundn  were  snpixi^^'tt  lo  Ih-  [Ktiiionod,  and 
thi*  rvcYvnix^d  ineain*  of  de.ttroying  the  verioni  was  tluit  preM>rihcd  by 
John  de  V  ipp — nanu'ly.  eaiiteriyjilion  by  ((oilinj;;  oil.  Hut  in  one  Imllh; 
tlw  rtipply  of  oil  w:i-H  iuhuffii-ient,  and  our  eons<-ientioui*  youtli  «*«add  not 
pK-ep  that  tiif^ht  liif  thinkiu};  of  the  horrible  fate  that  wa^-  in  slore  for  the 
poor  fellow-  who  had  not  Ix-r'n  eiiuierized.  (Jri'at  vn\s  his  astonishment 
and  deliiflit  tin-  next  day  on  Ending  that  tXiwe  wIk>  lunl  nul  Iwen  burat 
were  mneh  more  iiindiirtnlde  tluin  those  who  liarl  liei-n  tn-ate«I  nfcnndum 
nrfrtn^  and  tlial  re*'overy  wn."  prompter  and  more  certain  in  their  oast. 
But,  whih?  ]*:irf'  liiid  the  wnM'  and  the  inde|K'ndenpe  to  refiiw  lo  jjlve 
unn(Hvc«ir>'  jmin,  allliou^h  ^'oriinuuided  Ui  do  .-^i  hv  the  Inj'hi'st  rtnr}ft<>:il 
imihoriiyof  ni?*  flay,  lie  n»nld  nut  i'rw  him^-If  fn»ni  the  notion  llial  timnv 
K^H.-eial  treuLuituU  wan  nMjiiin'<l  f<)r  pinxhol  wounds,  noran'ept  the  plain 
trarhini*  of  hin  nurn  experienre.  fie  de4*id(Ml  that  the  bcirt  tliiut;  t4»  Iw 
done  was  to  uw?  a  sei-tvt  renu-dy  whieh  was  the  stoi-k  in  Imde  of  a  wilain 
•ijrjjron  in  Turin,  and  to  lenm  the  eoniposilion  of  this  n-niedv  he  awidu- 
i  the  iiiMul  ^.Taiv*"  of  this  snrfiwm  for  over  two  veal's  and  a 
;illy  oblaine<i  the  .-ieerel  for  a  nnind  priee,  pronii?*inn  not  tn 
divnlj^-  if.  It  wiu(  an  nil  of  puppiei^,  not  mneli  different  from  Urd-~fl 
BUDph'  iirot«'<-t!nK' i^tHithin};  nptilicatinn.  N'o  Mwmer  liad  Par^'  li-arned  the 
■ecret  liian  be  biiMtenL-<l  to  ptibli.4h  it,  ileliberatetv  breakiii};  his  prorata 
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on  ih*^  groiinti  timt  kiicIi  au  important  matter  i^liotild  not  be  one  man? 

privilrj^'. 

Thi*  prnat  ininrovemcnt  made  by  Part  in  siirj^fry  wtis  the  uw  c>(  ilws 
li^ltirc-  to  fluMt-  bk'vdiiig  artiTiv»  aftvr  aiiiputJitiwi  in  plare  vf  M-jrin^ 
ttifni  wilh  nil-iiot  iiMii>^,  ns  luid  )>p(>ti  (Imic  nowii  to  his  tinu>. 

Ill  tin;  e<lition  nf  Ins  wnrks  publisht^  in  I  ijl>4,  Dix  ilrrrt>  tk  ( 'hinirffir, 
he  Hrril  (Ifrit-rilicr*  and  rt'coMinu'inls  the  !ipplit'iiti()n  of  a  lijniliire  to  blefcl- 
ing  vessels  in  aniputjitlims  and  ali;iiidong  the  ii!*c  of  th*- riuilfri'.  Hi?* 
acNx)uut  in  an  lullows :  Atlcr  alkulini;  to  the  po^^n^'  in  (iaicn  whirli 
states  thai  "the  vessels  must  Iw  lied  lowaivl  tneir  n)ot(*,  which  lire  ilie 
liver  ami  tho  heart,  to  ^anneh  the  jireat  flow  of  bltHxI,"  ho  navr' :  "  But 
linvin^  many  tiraeji  uwd  thin  niean^  <tf  elositijc  the  veinj^  and  arterie*  in 
rewnt  wuniidf  where  iheiv  vain  a  henioiTliaj^e,  I  thnnjrlit  it  niipht  also  he 
diMic  in  anipnlating  a  tnendti't-.  Therffiuv,  having  4-'>nferre<I  with  Estti- 
cnne  de  In  Kivii^iv  and  Knin^-uis  Itiism',  Iwih  surpeinw  at  Parifi"  fin 
lattr  editions  tht-  nnnicof  l{.ii<se  is  struck  ont  and  in  pUiee  is  read  "other 
RWoni  siir^feon;- of  Paris"],  "we  agreed  that  we  woidtl  make  the  trial 
n]M>ri  the  Hrnt  ]).'itient  whieh  rdlVn-d,  ahhoiiffh  we  would  Iinve  the  cnn- 
teries  all  n-ady  to  nw  if  the  lifpiture  tailed."  A  i'vw  days  afterwartl  the 
ligature  wa*  applied  with  suect#s  in  n  eaw  of  amputation  of  the  h-;;. 

Pare  was  a  jjood  aiutomist,  hy  far  the  fjreatest  surgeon  of  his  time, 
the  etnifidenlial  friend  of  four  auceee«*Ive  kiugs,  and  i»  !<aid  to  have  been 
the  ftrdy  IVitestant  in  Paris  who  wau  spared  the  maft^ere  of  St.  Ifcir- 
thidtiinew,  whieh  was  dnc-  To  tlic  direei  action  of  the  king.  Malgaigne's 
u:^iiuent  aji^iin^t  the  tntth  of  tliis  rfory  cannot  outweigh  tlie  direct  utate* 
nieiil*  of  Sully  and  of  IliMUtonie. 

Catherine  de  Mediei  one  day  asked  PaiV-  whether  he  hoped  to  be 
savwl  in  the  next  world.  "  Yes,  eertes,  niadanie,"  said  he,  "iMXTinse  I 
do  what  I  can  to  be  !i  hrave  man  ni  lliin  world,  aiid  Wvanw  the  merciful 
Goil  unilerKtauds  all  bingiiages  and  is  as  well  satir^tied  wilh  a  Frcncb 
prayer  as  with  a    Ijatiii  one." 

To  properly  appreciate  the  writings  of  Par^',  they  should  he  ciimparcd 
witli  those  of  other  teneherj^  of,  or  writer-  on,  .siirtjery  of  his  day.  Hia 
(rwitisc  upon  gimsliM.  wounds  may  be  compared  with  scvend  snwll  trea-l 
tiwR  on  surgery  puMishe<l  in  the  latter  half  of  the  eenluiy,  thirty  oi* 
fortv  years  aller  tlic  ap|Miiruiee  of  his  tn-atiw'  on  this  suhjeet.and  writteoj 
in  Krtrneli  for  the  bcucfit  of  the  barber  surgeons.  Take,  for  example,  tha 
Triiittf  Wcjf  itrrfniMinlen  of  .IouIm^iI,  publislKil  at  Ly(nis  in  \h~\.  I^nrena 
Joid)or(  {lo'2Jt-8;V)  was  a  difitingiiish<-d  physician  of  Montprllier,  pro- 
fest<or  of  metlicine  in  the  uuiven^ity  and  ^U-au  of  llie  faeulty.  He  hiwl 
8er\'<Hl  in  the  ntyal  army  in  the  canipaigii  of  lo(!JI,  where  he  ought  to  hav« 
heant  sonn-tbing  of  Part'-V  methods  of  treatment,  but  he  makes  no  allu- 
film  to  them,  unles-i  it  he  where  he  speaks  of  the  oil  of  piippii*?*  as  aa 
anralyne.  His  Stn-ffny  is  thai  id'  dulni  dc  Vip),  written  in  a  difl'nse, 
pedantic  8tyle,  which  waa  probably  impif!**iive  to  the  l>arheis  in  prii]>or» 
iUm  to  their  iiialnlity  to  understand  the  moaning  of  his  wonlf*.  At  on« 
lime  Iw?  was  cjdled  in  m  an  uinpirf  in  an  argument  between  a  pliysiciart 
(AVynis)  and  the  hurgeun  of  the  king  of  Xavam!  ((Jiiiniemet)  as  ta 
whether  gunshfit  wounds  are conlnsid  and  should  Ik*  treiiteil  hy  [MmltieeaJ 
vie.  or  by  desitx-atives,  as  by  washing  "itli  wine.  The  argument**  OB 
botli  fsidet*  and  .Joubert's  ilecision  \vere  published  in  a  euricms  little  bimk 
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ifilillud  Tificiil  tie  Chirurt/te,  conicmmt  vntyt  mftfunie  tie  gufru-  jjaucg 
tranjnfhttMiftr,  rie.,  |Kir  Xf.  JanqiU's  V*n'ras,  ilncteiir  f  n  Mfdi-cine,  &  M. 
Taiinwiuiii  Guilhemei,  Cliinirgifii  ilii  Roy  »1p  Xavarre  (Lyuii,  1581,  8*^). 
■KiulienV  ilfJcLiiiGn  HTt.s,  u|ioii  thr  M-holc,  in  fuvor  oi'  the  vicwd  nf  itic 
phyMoian,  a*  wiw  to  Iw  cx|K?otc<I.  He  refer**  to  Par^  as  '*  homme  di^ne 
ffiy."  mil  with  rffert'iin-  to  his  treatnu-nt  of  wmimls  hut  to  his  >4:itciiifnt 
tlmt  lK)nps  tiuiy  Iw  fractiinxl  hy  tho  wind  «f  u  <unnou-Lkall — tliis  l>cing 
pm:i!>i?ly  one  of  the  |Kiintrt  on  which  Par^  wag  wrxjtig. 

Tilt-  first  tcac-hiiifr  in  Fn-jirh  i^vi'ii  to  ihv  I»arlMTS  and  siii^?H>ri>^  wjw 
bv  n  jihv-iii'ian,  .Imn  ('hiuijK'  nf  I>voi)s,  physirinii  ttf  Framri.s  I,,  who  in 
toe  first  luiif  «f  (he  i-c-iitiiry  pive  piihtic  Iwttitv^  to  tht-m,  aiitl  for  the 
muc  |iiir[M>ru_'  iniiislalcfl  into  Fn^rirh  a  {ikiiikmhI  liy  Guy  ik-  C'liHliliac 
(Lwiw,  I5;t8,  12"  ;  also  I5(J.V7I),  i»ome  Hnatomi<*al  trentijws  of  Galen 
{Lvodh,  1541),  ami  »evi'Ril  other  KRiall  treatises. 

Pieire  Tolet  (lo02-8?),  a  suiyeon  of  Lvons,  in  I5-U>  ptiblishcd  a 
tnuiflatiuu  into  Frt-iich  of  the  &i.vth  Book  ot  Pautup  .^giueta.  lu  his 
ttTpfator)'  lettrr  to  ihL*i.  mhiii-shnl  to  the  French  tiin^pf-onfi,  he  rr-fers  to 
Joan  (*anii|M>'  an  u  man  to  whom  «iinrg;cry  owt-jt  more  than  to  any  man  who 
has  written  stnee  (iulun. 

In  lo7(),  Juifincd  Da  let' humps*,  physician  ainl  n-atler  in  gnif^ry  at 
TjVoni*.  piihlL-Jieil  Cli!riitr/ie  Franr<»nir  •m<  a  ni:iiuial  for  i\w  hflrlMT  sur- 
ptin>s  It  con-^isti*  of  the  ^^ixth  hook  of  I*anl  \)i'  .Kginu,  llip|XHTati-s  on 
fracturi-*  and  dislocations,  and  extracts  from  (_'el)*us,  Alhucjisis.  etc., 
with  tW  annotations  uf"  Dalecluini[w,  and  a  brief  treatise  on  oiwrations 
by  tican  <>imul[,  nui>^ter  surgeon  in  Pan^. 

In  1583,  Esiic  le  Lievre,  ><iir^)n.  pnbli!<hed  a  little  book  entitled 
OJfu'iiinf  et  Junlin  dr  (%irartfie  militnire.  mtUnnitif  litt  iiuttrumentz  et 
/Jiinttn  trrjt  piftvjtwiiVrj*  <i  Iohh  Citirurfjifmt,  etc.  The  general  jstyie  t»f 
tbi^  work  may  lie  -^H-n  in  the  foUovvinj;  S4'ntfnee :  *'  Ntms  disonj^  I'har- 
quebtuSBile  ou  pUiye  faicte  |i«r  linrf|uelmze  on  (Mnom  ;  estre  une  nfict-'tinn 
oontre  natnre,  tiurljnit  de  iny  plu!*ieui^  e!ii)ece!i  d'accidem* ;  a  ocavoir 
rxtn>me  eofituFiuiif  oMnbustioii,  diruption,  tlilan-iratJo,  coueution,  fnuv 
tiim,  fninitinri,  priis  reiK-rciitinn,  alwihtioas,  ilestnirtions,  extinctions  '^u 
niorlific-ation.s  H-lon  phis  on  niotngs,des  csnritz  tant  vitaux,ariiinatix,(jiie 
iiatun-lp':  de  la<(ne]Ii>  coniplii-sitioti  as»-niitlc<',  ^>lon  la  naltm-  A'  nohlcsee 
dt»  uiriiiN  iitfi'iisi-*'*,  se  forme  une  u}dis[K>sition  tendant  a  rendre  Indite 
^pBltie.  etiiLseiptenient  tout  le  suhieet  en  ludaver." 

The  !<rliijx'tttritis  of  (^nercetanns  (Dii  Cbosne)  (Lyon,  1576)  is  a 
wortliletw  book  bv  n  notorious  cliarlulan.  It  was  traii»lated  into  En^ 
lirh  and  pnhlUbefl  at  [»nd<in  in  15IK)  by  a  certain  John  Hc-^tcr,  who 
olfcrt'd  for  sale  the  Arrann  jircsoribrtl  therein,  {'art-  i.s  taken  to  j:ive 
two  wlj*  of  renledie^ — one  for  the  iniurie^  of  the  e^tmrnon  soKliei>,  the 
irther  "  i»  lie  UM-d  for  the  rich.*'  t'or  advertising  pnrjHJses  the  same 
John  Hr^cr  pnbli.slie<l  -t  Shnri  DuKraam  of  the  ejrrrttrHi  i>»w'tour  «nrf 
Kiti;/fif,  uHitMlrr  I^-onarfh  i'tiioiftntnti,  liolognew,  u/tpon  f'himr'jtrh 
(l^milun,  l-W).  jidverti'iinjr  at  the  em!  tluit  he  is  prep«re<l  to  fnrnitih 
vjirious  niitlvi-^,  philos'-phieiU  oiU.  und  otla-r  pn-{mnitii)ns  iivrmiuiended 
tu  it.  Phionivanii  explains  that  ''the  rexsoii  whv  white  of  i^^  is  t4i  lie 
M«wJ  in  mixint:  applications  for  wound-  !?  Ii«tni?*e  the  white  ia  that  part 
wbieb  pniducc^  tlie  fle^li,  the  wkin,  and  the  featbers  of  the  hen,  wliile 
the  volt  engendereth  only  the  intestines.     Therefon;  tlie  white  is  like 
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uiitd  fluhli,  ami  it«  B[KM.-iul  Imtijiiesi  is  to  |ii>Mhn«  it."  He  says  sHao  tliai 
tlip  iiKiKi  iK-rfwf  rpiiictK'  fur  ii  gtvat  flux  <>f  hlwKl  fn>m  a  winmd  in  fa 
stitclt  it  closf^,  HiicI  tlifn  take  ilrv  liiiin»n  blodl-jMnvrlur  and  liiy  it  upon 
till'  m'ouik].     This  is  ihi^  »ini«  as  tliu  niiiiiiniv  of  i'anuvUiis. 

The  refercnci'  iiiaHy  by  Pari"  iii  t»  iIr'  vahu'  of  tin?  instnit-tion  M-liich 
he  obtaiutil  ui  tlie  llAtol  I>ieu  is  jK-rljiips  llie  Krst  alkisiou  to  tin-  iniport- 
UDw  tiC  lui!*[Hlals  as  u  lucaJis  of  fiiniishilig  inrfnu'linn  iii  surgen*.  Hint- 
pitaU  had  existed  since  before  the  Chrir^tian  em  in  Indiu,  and  those  in 
Pci-sia  under  the  NestorSaiiH  woi-e  naiHy  u«h1  for  cdiiratioiial  purjiosea 
in  (!onuo(iti«m  with  tlieir  medioal  st^liools.  The  fonndatiniiw  of  many 
Kur(t|H.-an  hocpift*!'  and  howpitalf:  date  from  lite  1t.'ntli  and  tw.'lfth  wn- 
turit's,  Kiii;h,  for  i'xaiii])k',  as  ibe  ^^lll  S])iriloat  Hntni'  ami  S(.  HaiilxdiH 
mew's  and  St.  Thomas's  in  IjOiid))n,  .some  of  tli**  impulse  to  the  forming 
of  sueh  inEjtitutioBs  uppureutly  liaviug  come  from  thv  need  of  proviiUng 
tlieni  for  lepers. 

No  8UiVK-al  iaetructiou  appears  to  have  been  given  in  the  ho!<pitaI| 
of  the  Middle  Aj^w,  eseept  tliat  tlio  8urf!;eoiis  enniiectcd  with  them  may 
have  empIoveJ  some  of  their  njipreiitifi-s  to  assist  them  in  the  ljim<la{^nfl 
aud  in  the  Ja-ssiiig  of  wouuils ;  but  whit  we  kuow  as  "  eliuical  surgery 
was  an  aifair  of  niueh  Inter  date. 

Of  the  inirawliate  pupils  and  followers  of  Parf,  the  most  importani 
were  Pierre  Pigray  (ir);i;j-l(ji;j)j  wluwse  published  works  aiv  mainly 
nl>stract.s  and  translations  of  Vnrli;  and  J;ic<|iiesGiullemeHn  ( 1  o-VI-KilS), 
HUrgeou  of  Charlen  IX.,  Henry  III.,  and  Ilfiiry  TV.,  and  stirg<-«>n  or 
tile  Il^tet  I>ieu,  who  aeiiiiircd  fame  a^  a  writer  and  ttveher  in  surgery^ 
obstetrics,  and  uphllialniulogi-.  His  Z/i  cftirar<fie  Jruu^-otHe  (Pari*,  lod4 
foH(i)  was  tnuislattnl  into  I.hileli,  and  thence  into  Ka^Iish,  and  published 
at  Port  in  I;')!!?  inirlct'  the  title  nf  Thf  fWrn-h  ('hlmrf/rrtft;  forming  a 
beautifully  printeti  and  illu;-tnited  folio,  whieh  mus  much  the  best  wnrh 
on  thi)^  suliject  whieh  luid  then  appeal^'))  in  English.  Giiilleniean  wai 
unu;<ua11y  well  educatwl  for  n  surgeon  of  those  davs,  having  studied 
under  liiolan  as  well  as  under  Parf^  and  he  trieil  to  harmonize  the 
statements  of  tlie  latter  and  tlio^e  of  hi^i  opponent,  Gonrmelin,  by  saving 
that  Galen  reeonniieiids  the  eautery  in  anijtiitatior)  for  gangrene,  and  ap- 
proves the  use  of  the  lij:;ituri'  for  bcmon-hage  when  there  is  no  corruption- 

Part!  in  advising  tin-  applii-iition  of  the  lig-aturc  says  it  does  nni 
matter  if  some  other  tissue  besidiw'  the  vessel  i^  included  in  it ;  bu| 
Onillemeau  says  that  a  |K>rtion  of  sneh  tiasne  is  to  be  included  :  "  prenunt 
quehpie  jmrtion  de  chair  ensemble,"  evidently  thinking  that  this  is  an 
important  feature  of  the  opi>nition. 

His  eliiipter  on  aneurism  contains  an  aet^unt  of  a  «we  nf  tniumalic 
aneurism  at  the  bcn<l  of  the  elbuw  in  whieh  he  apjdieil  :i  single  ligature 
above  the  swelling Mith  success.  In  this «ise  the  mienrisni  had  ruptured, 
and  after  ligating  the  artery  he  opened  it  further  and  turned  out  the 
clots.  This  one  ligature  vvaa  placed  tlnvc  fingers'-breiidlh  al>ove  the 
tumor.  IVrC-'s  deseription  of  the  o|>cniiion  also  n-fers  to  the  use  of  but 
one  ligature,  and  not  to  the  oiK'nitinn  of  AntylliL*:. 

There  wci-e  no  stu'giH>ns  of  rejiiite  in  Germany  prior  to  the  middlfl 
of  the  fifteenth  century ;  they  were  almost  all  liarWrs,  who  could 
ueitlier  r^-ad  nor  write.  In  I8l)-S  there  was  for  the  first  lime  pulir 
liahotl  a  niannse^ript  treatic<«  on  sui-g^ry  vvrilten  in  German  hIhiiiI  14B0 
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In'  Heinricli  F*f<jIzprui»U,  anil  entitUil  liumUh-Ertzntt.   ThLfl,  the  otd(«t 

FCiemuin  work  on  ^iirgiTv  :it  piv^n-nr  kimwii,  rclali-s  mainly  lo  llit-  ttvM- 

menl  of  wimhiiU.  ImiI   it  «i>nt;iins  a   rfniark:il>Ie  cIhijiUt  on  tlit*  niukiiig 

of  11  mrU'  uot^'   frotn  [Ik*   ^kiii   of  the  arm  iif'tcr  the   method  of  IJruimu 

Ttk-n-  Uan  nllnsiim  to  tlie  hiirning  of  wound.s  hy  powder,  hut  no  rcfcr- 

feocf  i»  niaiU-  to  lithotomy  or  to  oiK.-rotio»»  for  heniiii.     It  gives  ii  rcxfipt 

■for  0  napftttie  mixture  to  \w  inluiUni  fn»m  a  ^pon^e  -iimihir  to  tluit   nien> 

tionitl  I'V  (iiiy  tie  (.'luoiliae,    Tlie  fir*t  (icriiiaH  .-airgeoiis  of  repute  whnnc 

worki*   liave  eonii'  down  to  us  aiv   Hieronytniin   Urunsehwii;,  ami    Hiius 

von  ti^TxJorfl',  ralh^^l  Sfhylhans  or  Sfhiellmns,  hoth   being  «iii*go«in«  at 

Sira.*)burf;  in  the  last   li:df  of  the  fifteenth  oentun.'.     Jlnintwhwi^  was 

b«tm  aUmt  the  mlddh*  of  the  iifteenlh  centur^',  and  puhli^hed  at  SrroA- 

burjr  in  W.il  a  folio  vuKinic  wilJi  the  title  Din  ist «/««  tnclt  th-r  ("intn/m, 

]iiiuitrii-rk  lifT    Wuiitfftriznff  vnii    I/ttrrtnihitn  hniuwhtriij.      Of  fhi?*  there 

wen-  eijrht   other  r^jilions,  the   hi.st   at   Aug)<ln(r|tj  ( I/iitH,  quarto).     The 

Washin>^on    [Jhmr)'  lin»  the  ftrliu  eflitions  of  lOtJN  un<l  l-'tl^  and  tho 

qiuirto  cditionti  of  l/Wi-'l  hihI  t-'i^t!) ;  also  the  Englit<h  translation  nf  lu:!o, 

|*ttd  a  I>iileh  Iran.-hitioii  in  foho  printed  at  Utre<-ht  in  lo-tS.      The  ICng- 

^Xi-Ai  tniiwlation  j-t  thf  fir^t  tuKik  <iii  .-^nr^-rv  in  KugllTih,  and  iti«  title>]Mlge 

U  a  nirioi-ity  in  itwll'.      It  Ix^''"*  n"  folli>\vi* : 

"  Tlie  nutih-  exiK-ryeiiiv  of  the  verlnous  hainlywarkc  of  mirp'ri  prais- 
tvjird  A  (•oiiiiivhtl  hv  the  nii>^»«t  exporle  Mayster  •llieninu-  of  linivnft- 


wyke  Imnie  in  Stmeslxjnjwe  in  Alinayne  y  whiche  liath  it  fyr^  proved 
and  trewlv  fouiide  hy  hit?  awne  dayly  i'.\t'n\Vf*ynp'." 

Thin  title  !■*  the  work  of  the  unknown  tniiii^lator,  who  lias  also  given 
l«  «hort  prefiKT,  in  whieh  he  «iys  that  "it  is  olltentymes  wne  and  diiylv 
eluiiineelh  in  «inatl  townes,  l>orowj;hs  nn«l  villageTi  that  dyverse  m-tiplo 
hurt  or  dywit^tl  for  laeke  of  eonnyn^e  men  Ih.<  taken  in  handu  ol  them 
that.  In-  liaHMTHor  yonge  niiiiMters  to  whotne  thirf  «'tens  wa**  never  dy«- 
elo«il,  not  ihynkynge  on  the  wonles  of  tho  olde  lernyd  men  tliat  say, 
It  i-  ih'l  wel  tiosvible  to  niati  that  he  fholde  hrvajre  well  to  a  giiod  end 
llij-  iliynjre  wliielii-   he  never  or  Imth   hut   Ivtell  seen." 

Bnuwhvvi|;'s  hook  «as  the  first  in  «hieli  any  definite  statement  is 
made  aliout  }?uii:'hu(.  wi>unds,  or,  as  the  Engli?}!  truninhitiun  \\i\»  it,  *'of 
woundiii  -shtit  with  n  giii>e  whereas  tho  venym  of  the  powder  abydyth  in." 
To  remove  the  venom  he  adviws  t<^i  jiafw  n  i^mall  cord  of  hair  thmuirh 
the  wound  and  dmw  it  buek  and  forth,  after  whieh  a  tent  is  to  he  placed 
in  tlw  Wound. 

In  aniputjitiim  he  adviaes  either  the  actual  niutery  or  lH)iltnLr  nil  to^ 
eheek  heniorrlinp'.  He  ha-^  nothing  to  nay  almiit  lithotomy,  hi-rnioloiuy, 
, *tieiiri>ni,  nr  ttmiore — the  honk  being,  in  iiiet,  a  treatise  tm  tJie  military 
tmiTVt^rb'  of  fhin!K*  day*  It  is  illustrate*!  with  large  quaint  wotxl-euts 
|whieh  ai\' jiiuong  the  earliest  i<[N.*einien-  of  the  art,  Ilacr^er  wivs  there 
^Wen*  two  Kii^rliTih  inmslatinnf* — «uie  piihlished  at  I»i)don,  and  the  other 
at  .Snnthwnrk,  htit  tln-M-  aiv  the  ssmic  nnrk. 

ilunii  von  (jon^hirir  wius  an  aniiy  Hiirgeun  in  1476-77,  and  puhliohud 
his  hiMik,  FrUUhaeh  tU-r  WinuUnrzHfij  (in  folio),  at  Stmshiirjt  in  1517. 
Of  thit  there  were  eight  lat'-r  fdilionf  and  tnuisluttoii?  into  I^atin  and 
J)iiti*h.  The  Wn-ihington  Lihnirv  eontaiuH  the  tir.-l  e^liiitm,  and  at.no 
(the  Stnt-hiirg  clitioii^  nf  l.'j27  and  l*>4<>  ail"!  the  Kraiikfort  edition  of 
fl.    Gersilurtl'lreatrt  more  fully  of  ^i)ot-w(»uud»  ttiaii  dueii  Urnnsohwig. 
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He  (Iocs  not  vousidt^r  llietn  to  lie  {KiiMitiuiLs,  but  gives  detailed  tliri'ctiona 
furHnilififr  tun)  cxiRu-tiiig  tin:  Inillct,  with  figures  of  in^tnimoiits,  nnd 
advis.'^  tli:it  (111-  [KiMiIcr  Ix"  rcnuive*!,  aftt-r  which  narni  liu^wd  ui]  in  to 
Ih!  |Kmr<'d  iiiti)  thr  wound.  ]{(■  ^v>  :  "  1  <in  net  know  of  uiiy  in'ttiT  nf 
ni!id(.T  n.'niedy  tlmn  this,  which  i  havt-  Icarrifd  fntiii  Jlitster  Xiculauj^ 
(mlldl  tho  Muiiturlzt,  Kui^in  (ci  r>tik(>  .Signniiid  of  Ati!nln:i."  If  aiii|iu-4 
tatinn  h(-('«">ni(-s  nci'^'-wan',  he  siiys :  "  First,  uf  all  advise  th(*  patirnt  to 
rc-ifin  himself  U*  Gud,  to  wmtW  Ins  sin!*,  tu  renieinljer  thf  wiflbriiif;  of 
(iiir  Lotil  with  tliiinks,  and  thu  siii'<rt-i.it)  lh(<  Ktunp;  ihtH  will  God  frnint 
him  pn«l  furttine  in  hi*  work.  And  «hcn  vmi  will  cut  tiini  hiivc-  rt-iidy 
by  poch  ollior  nil  your  iustninienis  and  n])[KiratU!*,  such  as  M'i?wirs,  knif<^ 
saw,  HtyptiPJ*,  Imnds  (Insslwiidol),  Imnihi^cs,  pads,  tnw,  t-fjua,  and  wlia^ 
iH-lun^  to  it,  m>  that  out'  futluwK  Ihi-  oiIht  in  the  onler  of  ilu-  oiKTiitioii^ 
BJnci!  thi'W  IH  iwhhI  of  this.  And  whi-u  you  itn-  n-ndy  to  cut  let  himib 
one  draw  iMick  the  skin  jJlmngly  and  lie  a  kind  tirmly  nmuml  it,  and 
nlare  uuiillier  l)and  in  fmnt  .-^o  that  a  £^}iac(?  itf  a  Jin^cr-hrciidth  )h- li'fl 
between  the  two  bunds  that,  you  inay  cut  bolwecn  thcni  with  the  knife  j 
then  tliis  cut  in  quite  Bure,  ea>^ily  luadc  and  makes  a  good  xtuiiip.  When 
you  have  iirndc  tnc  cut  tiike  a  .-ijiwaiMl  divide  the  bone,  and  then  n-niovd 
the  Iwtnd  iiiid  tell  ^n-iine  one  t..  thuw  iIm-  skin  over  llu*  Imiiil-  ami  fle>h  anj 
hold  it  ti^lil  in  fn>ut  ;  and  yim  j^iioidd  have  a  bandafie  two  fin;r<'i>  hi>i;i(1 
and  Well  wctleil  tliat  it  may  lie  stuooth,  and  with  il  iKiiidagt-  ihe  llii^l) 
down  to  till:  cut  that  the  fle-sli  may  go  in  fnmt  of  the  Ixme,  and  leavn  H 
thu."  Imund.  And  you  need  not  fear  Ideedint;  if  you  liave  done  as  ali<ivd 
dertcribed.  Ultid  now  over  the  stvptie  a  good  thick  pad,  take  the  hlnddeJ 
of  a  bull,  ox,  or  hop,  one  which  in  hTmuj:,  eut  I  hi?  neck  open  h)  that  it  will 
gn  over  the  [uid  and  *tani]i,  and  the  bladder  shouUI  be  wet  but  not  t4»q 
Boft;  draw  il  then  over  all,  tie  it  Imrd  with  a  band  and  you  need  havd 
no  can'  alwnt  the  blewliiig." 

The  fallowing  is  the  st}-ptic  referred  to:  "Take  of  iinslncked  lima 
two  ounces,  vitiiol,  alum,  each,  one  ounce,  of  aloes  to  be  calcineil,  gii\U 
uutt^,  colophitny  eu<>h  u  quarter  of  an  onuL-e ;  of  the  residnuin  in  th< 
retort  wlica  vovi  innke  a<piaforlii*  two  and  a  half  ouiiccit.  an<J  the  whit<! 
hnir  of  llie  m-lly  of  a  Imre  or  diH-r  clioppixl  up,  and  mix  all  totetliei 

thitrctuglily.     When  you  nee  it  mix  it  with  white  of  ej^gs But  if 

uii  artery  rage»  anti  will  not  be  ulaunchtHl  iIhu  burn  it  with  a  eauterv." 
Ahboiigb  he  mvil  no  ligatun-  in  ainpcilalion,  he  does  advisn' a  douliU 
ligatuif  on  !i  wonndfd  bloiMl-ve.>»i*el.  ITc  ha-  :i  chn]>ter  on  leprosy,  bn( 
Niys  nothing  defiriile  about  syphilid.  The  plates  in  CtersdorlW  hook  ai-^ 
especially  interesting.  . 

Walter  Ilerninnn  RyfT  was  also  a  Strasburg-  surgeon  of  the  firei 
pnrt  of  the  sixteenth  centurj',  and  published  a  number  of  treatiwB  in 
iiertnan,  hi.**  f irons  (.'hirtirfffl  apjwmiig  in  15-15,  and  his  Ktrinrr, 
0uruiyi  iu  tool.  This  tendtmey  to  depart  fi-om  K-hoI»jitic  nietlnxU 
r(H'eive<l  a  strong  inipidse  from  the  siyingb,  doings,  and  wntiugs  ot 
Philippe  Ann?ide  Tliei'plirastus  B'lnibastes  de  Ilnln-rdieini,  Ih-Kit  known 
as  Parairlsus  (MlKI-l.Mll.  lie  Has  born  in  the  villjigc  of  Kiasitslehi^ 
near  Znvieli,  .studied  medicine  with  his  father,  travelh^d  extensively^ 
studied  elicmistry  and  alchemy  willi  Sigi^riiiind  I'ugger,  and  !«r\'e<l 
as  au  arniv  surgeon  in  eam|iiiign-  in  Italy  and  the  Netberli)nd.s.  Of 
unlmundLfl  self-at^nifinoe  and  having  a  knowledge  of  mjiuo  new  rem&> 
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iYu-K,  -nwh  It!*  antinumy,  nrsonir,  and  nw-rcun-,  he  m\on  arniiirwl  a  (rreat 
rv)>utut»)n,  iiml  in  1-V2<>  was  appi'inhHl  iin>fvss(>r  ut'  lucuit-iiKr  in  tbc 
fnivureity  of  Raslc.     He  iw  rhurmrtrrizctl  bv   Dnlton  as  "ri  niiupnnt, 

|Miit:Utt,  iHkaftiiiir,  i^tioraiit  v.a^ihnixl,  with  a  luiv  uf  hi-n.ss  anil  a  t<jii^ue 
liki*  u  nKi'-hdrM',"  ami,  il'  the  «i>n]  "  igtumitit "  he  oiuittitl,  it  i.-*  u  tnir 
|ii.Iiin'.  ]{iil  \w  wan  alnt  a  h«trt  of  jri'iiiiis.  in  a  wjiy  ii  jkh'I  ;  smd,  knavo  hiuI 
(-harluuii,  uihI  in  hi^  latter  ilav;!  driink:ir<l.  tluni^h  lii*  wa.s  ht!^  (ImTtiiiK-it 
WITT  arreptwl  hy  »iich  men  a-s  Fmlwniiis,  KniriiDiiis  and  Van  Helmnnt, 
iim]  liail  a  iiowvrfiil  inHiicnr^*  thmughtmt  Enri'|K'  for  a  ccntun-  or  iiinre, 

'ei>nic*  of  hii«  piviiliur  thtimcf  i-till  Hurvivioji  i\^  the  pr.M!n<H^  (if  in<Klc'ru 
h.(nuw»|i«lhy.  He  w^nt'  or  <licHiH'rI  many  works,  i>f  which  the  "uly 
cm-  that  rii.f«l  l»'  tiK-ntiitnt-d  hi^iv  U  /Vcr  yrojw. »  Wunihirfznctf  (lo.'l't—'lT), 
uf  whii'h  there  wen'  several  i-dttioiis,  lic^^iilet^  IjatJti  and  Freneh  Ii'nii»'hi- 
fioiii*.  Thi-  Hi'iiiul  elui|itct-  Irf-niii.-  ixa  follows :  *'  It  i-*  ni-eessarv  to  know 
in  the  ftrst  pUici!  wlial  Lh  ihe  etliek'nt  cuuw  of  tlic  eunng  of  M'uuudti, 
l»e«in-<-  till:*  niav  of  it«'lf  indieate  tilt*  iiniiior  tn-attnont.  Know  then 
tliat  th«'  linnian  liody  contains  in  itself  its  own  pn>|M>r  riidlad  hiilsiin, 
tfoni  in  ii.  and  with  it,  and  not  only  the  hudy  iis  a  wlioh*  enntaint*  it, 
l>ut  ull  itn  jMirtp,  iineh  a^  Hc-^h,  hones  and   nervi-i^,  Itiive  cai-h  il^  own 

|Xfiiliar  juice  i*<jni|M-tt*nt  to  eniv  wtmmt It  is  not  the  jtufjrenn 

who  tnirf«  wiiunds,  it  is  the  luitunil  halsaui  (or  juit*}  in  the  |iarl  it(«df." 
llenec  he  Invelglw  npiiin-^  what  he  eallf*  "  the  damnable  [>rie«'eiM  which 
lenrhf^  that  it  la  ntn-i'^snry  lo  nuike  w<iand»4  sil|iian'ate/  FjR-M'hcre 
he  i-:ill>  tJiis  nniniiil  Jniee  '*  ht  muinie,"  but  he  also  meant  by  thU  a 
("jxi'iid  [>n'|iiir:itioii  niade  fntni  certain  jwrts  of  t)if  human  liojy— 
Mtmelhin};  like  llie  animal  jnices  and  extraeto  whieh  have  Iteen  ro 
wtilly  n%-ontineii<led  as  rcniedteH,  and  whieh  are  4uite  Paracetsian  in 
rhameti^r. 

TIk'  idcjL*  of  PamceUns  were  neceptwl  hy  Felix  Wnrtz  (1514-74)  of 
liable,  who  ••tndit.il  under  Ryfl"  at  Xuix-ndK-rj;,  and  «■«!<  on  terms  tif  inti- 

*  mary  with  I'annH'lhU^  and  with  Connul  (h^ner,  the  most  learned  man 
of  hi«  lime.  He  aet|uireii  L're;it  rx*i)n(aiion,  and  |iiihli^]K>d  his  Pmctxca 
tier  Wunthirziirt/ in  I-'jOy.  Of  ihit^aliont  hl\een  (Hitiion.J  ap|n.'areil  dnnnfi; 
the  next  hnndn-d  Vi-ar*,  inelniUn;;nn  Knclish  tnin:4l.-ition  hy  Fox,  |nil>- 
lii^hMl  in  I'!-')*!,  lie  remarks  that  ".■'kill  in  liiir^MT  in  obtnine<]  M~ith 
Ifpeiit  [KiinfulnesK,  for  it  is  iiol  pitten  with  sittin;^  nii  a  eu^hion  at  hoinu 
and  hy  na^lint;  and  writing;  ....  it  ir'  not  enough  to  [m-  full  of  talk, 
und  Ui  yny  ^neli  and  mieh  and  uTite  m  and  ^i, — a  luiiient  is  little  the 
b£Ui>r  for  it  if  the  suipwn  hnth  no  itklll  to  dre?«  hi»  wounds."  The  work 
U  almost  entirely  devutcil  to  wounds  and  fnteturc^  and  tliuli-  oonMN|uen(N»^ 
flnd  ermtain*^  nothing  an  to  the  trfliniipH' of  surgical  o)N>mtioiin.  The 
It  ndvin-atinl  i.i  in  th*- main  simple  and  sen.-ihle,  .•^typti«•  |H>wderD 
'I'Mined  lor  genenil  \\^;  as  is  also  the  eantery  to  snpjt^e^s  lienior- 
rlingi-,  exn-pi  in  ampiitiition  of  the  thigh.  \o  uUusion  I^  made  to  the 
lignlnn*,  und  ll  is  not  proImMi'  lliat  Ir*  dad  ever  ^evu  the  workf  of  Tarf. 
Hi-  obje«*ti(  tyii  tlie  probing  iif  wounds, declaring  llmt  it  is  follv  to  feel  and 
|!n>jH-  alxMit  ihi-m,  and  ihat  Ntiue  sui-gt-on*  u»e  the  probe  nierelv  bi'<'au!« 
tlu'y  liave  •^fu  it  iw^l  and  In  shnM-ilial  chey  are  doing  MXiic-ihing.  Ciit- 
HphuMiH  and  ]M>uhi<-en  for  frt^h  woundii  iire  i-ondcniii«sl.  au<l  the  hlootl 
i-  iKii  to  )h<  Maahi-«1  or  winee/ed  out,  "for  It  Ik  a  right  flesh  ghie  and 
baiilPtH-th  tltf  hialiitg."     He  nOen  refert*  to  i\w  coiii^rvntive  Mii-groiM 
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who  say,  "Old  customs  should  not  be  abandoned," and  says,  "Therefore 
in  some  places  the  books  of  Theophrastus  Paracelsus  (to  whom  the  best 
and  most  femous  surgeons  must  give  place)  are  prohibited  to  be  read ; 
but  in  my  simple  judgment  it  is  done  very  foolishly.'*  He  objecte  to 
drawing  a  cord  through  a  gunshot  wound,  or  to  using  hot  oil,  or  to 
treating  such  injuries  otherwise  than  as  simple  wounds.  The  third  part 
of  his  book,  being  on  the  symptoms  and  complications  of  wounds, 
including  a  description  of  the  wound-fever  or  pytemia,  is  the  most 
original  and  valuable  part  of  the  work. 

The  instruction  of  tne  barber  surgeons*  apprentices  at  the  end  of  the 
sixteenth  century  appears  to  have  been  based  on  the  views  of  Jerome  of 
Brunswick,  if  we  may  judge  from  a  little  manual  by  Julius  Holder,  pub- 
lished at  Frankfort  in  1592,  entitled  Dialogus,  ein  NuMiehe  und  Warh- 
qfflige  Beschreibung  eines  rechie  Wundartda  unnd  seiner  Meistersehafi. 
This  is  in  the  form  of  questions  and  answers,  Latin  terms  being  curiously 
intermixed  with  the  German. 

Another  good  specimen  of  the  sort  of  instruction  given  to  apprentices 
of  Gorman  barber  surgeons  in  the  sixteenth  century  is  the  Wundartzney 
zu-  alien  gebrechen  des  gantzen  Leibs,  etc.  of  Joannes  Charcthanus  (or 
Charetanus),  of  which  five  editions  appeared  between  1530  and  1556. 
The  edition  of  1549,  printed  at  Frankfort,  is  a  small  quarto  of  20 
leaves,  giving  directions  for  bloodletting  and  tooth-pulling,  and  various 
formulse  for  salves  and  jxitions.  It  directs  that  wounds  should  be  dressed 
twice  a  day  ;  that  he  who  is  wounded  in  the  head  shall  not  walk  about  or 
move  much ;  that  he  shall  avoid  perspiring  and  talking,  which  inflame 
or  disturb  the  brain  and  make  him  insensible ;  above  all,  he  shall  avoid 
strong  wine,  which  puts  him  in  deadly  peril;  likewise  the  rays  of  the  sun 
and  light  and  hait  and  indigestible  meat  and  the  society  of  woman,  whom 
he  shall  not  even  look  upon. 

If  a  large  artery  is  cut  or  opened,  first  secure  the  same  carefully  with 
a  silk  thread  to  stop  the  bleeding ;  then  lay  on  the  red  powder  and  cover 
with  a  red  plaster.  Let  it  remain  for  four  days  and  heal  it  like  other 
wounds. 

The  Seventeenth  Oentuet. 

The  seventeenth  centurj'  is  more  remarkable  for  the  advances  which 
were  made  in  physics  and  in  physiolog\'  than  it  is  for  improvements  in 
surgery.  It  was  the  age  of  Francis  Biicon  (1561-1626),  of  Galileo  (1564- 
1642),  of  Ren6  Descartes  (1596-1650),  of  Pascal  (1623-62),  of  Sir  Isaac 
Newton  (1642-1727),  and  of  Robert  Boyle  (1626-91),  all  of  whom  had 
a  powerful  influence  in  developing  the  iatro-chemical  and  iatro-mechan- 
iad  theories  which  prevailed  about  the  end  of  the  century.  This  was 
also  the  age  of  Borelli  (1608-79),  of  Thomas  Sydenham  (1624-^9), 
and,  above  all,  of  William  Harvey  (1578-1657),  the  pupil  of  Fabricius 
d'A  qua  pendente,  whose  cclebnited  work,  Ezereitatio  Anatomica  de  Mota 
Cordis  et  SangntniJ*,  ap()eared  in  1628. 

At  the  commencement  of  this  century-  the  most  distinguished  Italian 
surgeon  was  Hioronymus  Fabricius  d'Aqiui pendente  (1537-1619),  who 
was  a  pupil  of  Fallopius  and  succeeded  him  as  professor  of  anatomy  at 
Padua.  He  was  the  discoverer  of  the  valves  of  the  veins  and  the  teacher 
of  Harvey.     His  princi[){il  discoveries  and  writings  relate  to  anatomy 
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j(l  fiiilin*()Kig>',  but  lu!  wa.<i  also  pmfifsjmr  of  iMir^'n',  aw.]  \m  PrnViirn- 
\4*o4  fhiriirf/icuin  (FraiKvif,,  lofi'i)  iitxl  Ins  O/trrtt  (iiintiyitvi  (Paris, 
Ittl.'J,  in  f"lio,  «n<i  l.-iter  (niitioni*)  wero  iiniKiiiaiit  works  uf  n-rcn-iice 
tltinri^r  'iic  iH'xl  rciiturr.  Kahririur' \vn»  Iraniol  niicl  fUK|in'iiI,ai«l  made 
l\if  I  ■iiivtTjtity  of  pjiiJim  the  nvagt  important  school  lor  anatomv  and  !iur- 
ger\'  ID  £um}H-.  HU  •'urgerv  im  tiin!iily  that  uf  Cclsua,  l*uu]  uf  ^-K^iua, 
iu)(l  AlhiicibaiA,  t(i  wlutm  )ii>  gim  full  rn^it,  (^irefully  notiitf;  tlic  i^nrreA 
of  his  quotatiotiy.  Nu  fftvut  iulvaiitv  in  the*  iirt  i-*  liuo  t«  liiiii,  hut  IiU 
work?*  coiituiii  Timnv  lufdiiiits  of  cilhc-^  mikI  rrrvifiiccs  to  t\w  iiK'thoiln  of 
<i(hiHr  Mirp><>ii^,  iniiKiii^  tht-m  valiLihIo  liiTitorii-nlly.aml  thcyarr  tiir  mnn? 
inti.'rf«tiii|j;)i>'a  |ii<t'<- of  literature  than  U  thv  i-*>Trw\K}m\'m^  work  of  John 
tlr  Vigo.  In  i!]H>aking  of  wiiiiiuls  of  tliu  iiilCMtiiit-s  he  ivfi-rs  to  animul 
euturvs  uml  lo  the  insertion  of  a  piece  of  the  trachea  of  an  anininl  to 
pn-^'r\'<*  Hie  hiim-n  <tf  the  put.  lie  dewribes  traehefrtomy  and  tirpes  its 
|n.Tfnriiiiiiifii'  ill  (vrtain  eusrH,and  mys  tluit  he  Iul'*  sc^-n  niicenaeof  eaneer 
iif  ihi-  Uruutt  cured  by  txelHion,  but  hint  never  |K.'rfunmii  the  operation 
hhni^'lf 

Next  to  hini  («nie  Ce«»ro  Nfiigati  (1579-1047),  who  Iwcame  i»n>f«s.*or 
at  KertBHi  in  ItSI'J  (or  l(>'il?),and  who  gnitui)  uiueh  ix-piite  by  his  book, 
Jjf  mm  utrtliratinne  rulncrum,  «<•»  ^i'  vitlnrrihuft  mro  /jvjf//7ii/fw(libri  il., 
Vt'iHt.,  I  lilt!,  ftjlin).  Til  this  he  ui;po*l  a  !ijin])hT  nimle  of  treating  w«mnib 
flian  wii-i  tlii'ii  fashionablf,  ailvishi;;  h*?.^  fn-<|»ent  di-es.-'ing!*,  condemning 
the  iiH.'  of  lentts  ami  nialntuining  llutt  gini^'liot  wounds  are  not  {)<>ii^>m-<l. 
]]i«  <loeirim-s  were  ^pii^ially  iirpnl  and  uiadc  prominent  hy  truueoi^^ini  in 
|]ii>  ittrly  [Hin.  of  tlMt  i-ighteenth  ei>ntiiry. 

Mnreu?  vVtin-lin."  S.-verin».s  (l''W>-IO-"jU),  ]>Mfei*s«pr  at  Naples,  om-  of 
till-  niitM  ceh-bmuil  te!ieher.-<  of  aiijilotnv  and  fUigt-ry  of  lii«  time,  is  bent 
known  bv  his  iNNik  /'<■  nrniiilifti  iihM'rjtHiitnii  loitunt  (Naples.,  ]i>-32, 
iiuartol,  of  which  !*eveml   later  c4lition.-*  were  published. 

(jio%-auni  Ritti«itu  L'lirtesi  (lo54-16;lfl),  a  mrber's  apprentice,  ufter- 
wnnl  n  pupil  nl"  Tiiglianozzi,  M'hom  he  gucceedefl  as  pRife?^>r  at  Uolognn, 
pnUli-^hi-tl  a  imiti>i«-  on  woundK  of  the  head  in  lK.'{i:!,  and  u  manual  of 
BUrpvn.-  in    ItW-'l,  which  an."  of  little  iiilere-l. 

<jii*pnr  A^^'lliiis.  tlw  diwiiverer  of  rlic  l:iet<iils  in  1623  was  pn>few?or 
ofwiryiTX'  and  anatomy  at  l*avin,  but  wrote  nothing  on  surgen'. 

Spijp^>liun  ( l-J7S-U;25),  a  native  of  Bru^^^rls,  professir  of  amitomvand 

^ur^-n-  at  I'tndiui  in  180>'j,  WiUt  an  o{temtor,  an*!  i.^  ^id  lo  have  trepliincd 

^Um*  smw  |Nilit-nt  •••ven  times  b<i'  there  i^^  iiotfiiiig  ntuigicnl  in  his  pub- 

leil  works.     Trephining  was  a  conunon  (i(H-nuion  at  ihin  time.  Iieing 

nyed  in  ca^s  aH  infinity,  f.f  -levere  hi^idnehe,  and  of  chronic  dis«wes 

e;k*es,  an  well  a»  fur  injuria-?)  of  the  ^kull. 

Pietm  de   Marflietii  (I5«ft-1G73),  prnfesftor  of  sni^'ry  at   Pndtm, 

''"'-•-'■ -1  a  w>Ili'<'tion  of  ca'»es  under  the  title  OWnvt/ioHMm  mt^lk-o- 

'nim  MitlfiMjr  (Knhia,    1694.  and   later  eilitions),  which  is  ..f 

Hunt  hi»lori<iil  vitbic.      Among    i\w^   r-;i?ei*  is  one  of  ^nciTK^fnl 

niriiilf  followint;  a  daggi-r-wouml  uf  tlie  h«iU  two  <ir  three  niontliD 

:inil  *'venil  «i.'*e-*  of  thi'  TSinie  f>[H>nilion  for  headache.      Here 

:...■  it'lebnUrtl  cone  in  which  a  pig's  tail  wiw  fwixx-^l  intu  the  aiin» 

f  »  pnwtitiite,  and  \vt»  remove*!  bv  clipping  a  tube  over  it.     Pietrtt  was 

''"•"iiii-d  in  the  ehair  of  Biir;.'er\-  in  lUtt2  hy  his  son  Oominiqne,  who 

r|iiint|  givat  faiue  aa  u  teacher,  and  hi  Nild  tu  have  [K-rloniiftl  nc|»hrirf- 
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omy  successfully  without  being  glided  by  the  presence  of  any  tumefac- 
tion of  the  rart. 

Filippo  Maaiero,  a  surgeon  of  Padua,  was  the  author  of  the  follow- 
ing books :  II  chirurgo  in  praUwa,  etc.  (Venet.,  1688,  4to ;  6th  ed 
1749,  8°),  It  mgno  chirurgico  (Parts  I.,  II.,  Padua,  1697),  and  Oper* 
chirurf/iiiche  (Padua,  1707). 

Carolus  Musitanus,  a  physician  of  Naples,  published  his  Ckirurgit 
theoretica  practica  in  1698.  Haller  styles  him  "  improbabilium  histori 
arum  narrator.'* 

In  France  there  was  little  progress  in  sui^ry  until  near  the  end  oi 
the  century.  The  metlical  faculty  finally  triumphed  over  the  surgeon 
by  obtaining  a  decree  which  united  the  barbers  and  the  surgeons  in  on- 
corporation,  and  the  College  of  St.  COme  was  no  longer  a  power  in  th( 
land.  Among  the  French  works  on  surgery  of  this  period  may  be  men 
tioned  Quefques  iraiUs  des  opiratwiis  de  chirurgie,  by  Jean  Girault  (Paris 
1610);  Observations  Midecinales  et  Chirurgicales,  etc.,  of  Gul.  Loyseai 
(Bordeaux,  1617);  Observations  iatrochintrgiques  of  Covillard  (Lyon 
i6-*19)  and  Lc  Chirurgien  Op6rafeur  of  the  same  author  (1633  ?;  2* 
ed.  Lyon,  1640);  Episfota  de  laryngotomia  of  Ren6  Moreau  (Paris 
1646);  La  Chirurgie  Militaire  of  Leonard  Tassin  (Nimwegen,  1673) 
Les  opf'rations  de  la  chirurgie.  of  J.  Bienaise  (Paris,  1688) ;  and  Trait 
dot  playen  d'arqvebusade  of  Scipio  Abcille  (Paris,  1695). 

In  1696,  M.  de  la  Vauguion,  a  physician,  published  a  Traits  compU 
des  operations  de  chirurgie  (S°,  Paris),  which  is  the  most  complete  man 
ual  in  French  prior  to  that  of  Dionis,  and  of  the  English  translation  ol 
which  at  least  three  editions  were  publishe<l  (1699, 1707,  and  1716).  H 
names  the  tourni(]uet  and  describes  its  application  in  amputation  an< 
in  the  operation  for  aneurism,  and  quotes  frequently  from  Fabriciu 
Hildanus. 

Nicolas  de  Blegny  (1652-1722),  surgeon  of  the  duke  of  Orleans  i 
1683,  the  founder  of  the  first  medical  journal,  published  a  treatise  on 
venereal  diseases  in  1673,  and  a  treatise  on  the  treatment  of  hernia,  wit 
description  of  a  truss  of  his  invention,  in  1676.  He  is  also  the  autho 
of  the  first  city  directory. 

Previous  to  the  seventeenth  century  sui^ry  had  made  little  progress  i 
the  Netherlands,  and  there  are  very  few  books  to  be  noted.  The  work  o: 
Yi)ermans  lias  already  been  referred  to.  Carolus  Battus,  a  sui^^eon  of  Doi 
drccht,  published  in  1590  his  Handtboeck  der  Chirurgijen,  of  which  thei 
were  six  later  editions.     He  also  translated  the  works  of  Par6  into  Dutct 

In  the  middle  of  this  century  Holland  became  celebrated  as  a  centr 
of  anatnniical  and  surgical  teaching  through  the  labors  of  Tulp,  Bar 
Ix'tte,  Van  Moekren,  Van  Hornc,  Van  Roonhuysen,  Solingen,  Verduyr 
and  others,  an<l  the  schwils  of  Amsterdam  and  Leyden  began  to  drai 
stndcnts  from  all  jKirtw  of  Europe. 

Paul  Barbette  (162?-7?),  son  of  a  Strasburg  sui^eon,  studied  i; 
Montpcllicr  and  Paris  and  settled  in  Amsterdimi.  He  was  a  voluminou 
writer,  and  his  ('A(>iu;^'(;,  first  published  in  Dutch  in  1 657,  passed  throng! 
ten  editions  iiiul  tnuislations,  being  a  i^jmlar  manual,  while  his  Open 
omnia  was  issued  twenty-two  timt's  in  various  languages.  He  firs 
dcscriljcil  fcniond  hernia,  suggested  lapanttomy  in  mtestinal  obstruc 
tion,  and  extirpation  of  the  sidivn,  which  he  performed  on  dogs. 
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Ji»l»  JanHZ(M)ii  Van  Mcrkren  (f-MWB),  a  native  of  AmstiTilnni 
and  a  pupil  nf  T»I|>,  wa-s  a  (TlcUrate*!  •»|»fititor.  His  l«M»k.  JIvrt  rn 
fffifffukofu'tiffe  aumntrkinfjKn  {AiiihI.,  UiOS),  was  traiiKliiutl  intu  (.iiTrnim 
and  ]j:iiin. 

.loll,  vail  Iliinie  (Ili2l-70),  pn>fp(wor  fif  aiintnmy  ami  foii^n-  in 
Ijf-ydon,  was  u  dirttinjfuislied  teuL-lu-r,  hut  hi:*  writiiifis  rrlate  nuiinlv  to 
anntiijiiT,  Imn  }r*cruftx-h»f  irt  fjff  (ncnMuMi  f.'liiniiyhtr  Melho'luM  {HU\1\) 
I>eing  uRTfflv  a  iiuiinial.  Tlu-n- 1*^  an  Kiif^li.sli  tniuHlatiun  uf  this  (Ivindou, 
!7I7». 

Ifi'udrik  van  Kuonhuyseii  (I'i^-iMt?),  a  ^iirgt-on  of  Aiuiiienlaui,  ulm 
■well  kntiwn  as  an  (tht4flririiiii,  |nihlifi|u'il  liif?  fifnttv-rit  iinlhouHiuje 
HitHitteA-iitijrn  in  I(i72.  He  (iptratt-d  t'or  \m--ncck  and  tianvli]>,  ad^-im-d 
CiVKurcnu  itentiiin,  reninved  tumors,  niid  sceuia  to  have  Iwvn  Kpffctally 
akillf^  in  bi<i  art. 

Corntlii*  Sidinjfi'n  (1641-^7),  a  !*ur)r«)n  at  the  Ha^itr,  wrutf  Jl'Htuale 
OfirriifirH  drr  i'hirurfjie  (AmHt.^  lijH4),  whlfh  Haller  aeys  is  lull  of 
orijjinal  obwrvatimi!*. 

Peter  A.  Vcnluvn  (Ifi2?-V ),  a  mii^eon  of  Anislcnlain,  is  wK-liraU'd 
for  hid  treuti.-?^^  vm  tlw  flap  tni-lhoi)  nf  anipututiun,  />w«.  ifr  nurtt  nrtutim 
ttrfuHnHiiipruM  ratwiif  {Xin^t.,  HiiMi).  Hk  MfiiDit  (u  have  krioHll  mtlhiilg 
iif  thf  similar  nii-thiKU  of  I^iwdhani.     (^Sel•  p.  HI.) 

Jii:timt-s  -Muv-i  nf  Arnhi-ni  and  Leyden  puhlishe<i  the  first  two  parts 
of  hia  PrtixU  Cfitrun/i'if  ratiititiiUg  in  KWa,  anil  the  cuniplete  work  in 
lt{95.  Tliiri  L-onlaini'  aroiunli*  of  one  hundred  mid  twenty  casci^  Mime 
of  which  are  enrioua  and  intoro^tiufii;. 

Kahrii-ius  Hildaniis  lliViO-Hi'J4)  in  sometimes  called  the  "  Father  of 
German  Stirgery,"  aithoiigli  thii*  title  heloup*  nit>re  pr<i|>orly  to  llei-*fep. 
He  waj  a  ^SwiI«  hy  birth,  and  for  the  lant  twenty  ycuri*  of  hi?  life  was 
the  eity  phvriieiau  of  Berne.  He  was  a  sniyeon'n  apitn-ntiw  who  num- 
iMfred  to  aeipiirv  a  K*"^^  ekti!^(»l  edlK-ation,  an<l  prtilmnly  ohtaiiied  j>Oi^ 
|Mwti'*jl  tniinin^r  umlcr  (Jriffou,  a  f^tn-j^itn  nf  (leneva.  He  travelled 
inurh,  Pf-idiHl  f.ir  -ome  time  at  ('olngne,  and  Iw'^'iinie  widely  known  aa 
a  Ixtld  and  xkilfnl  nfienitor,  and  e?')ie<-i)dly  art  a  lilhotonii^'l.  He  wn.«  a 
t4nin^  i»p[H>nent  uf  I'lmiei'l-'^iis  and  liin  friend  \Vnrt7.,  an<l  was  a  volu- 
minous «Tiler,  hut  hi--^  nionfiEraph^j  nre,  for  the  nu>-'ir  psin,  of  little* 
int<Ti*Hi,  tin;  hest  lifin>r  liis  LUhotomi'i  Vr^icne  (iiusle.  I*i2(J).  tnin>ljilwl 
into  Ku^linh  and  pnhlit^hed  nt  Londi>n  in  l(i-K>.  liiii  mo^l  iinportniit 
|iuMIradi>n  for  r«i«ler»  of  the  prenent  day  is  hii^  Ohitfrr*ttion\iin  H  f.\ira- 
SionuM  ('hiriuywai'Hm  ('rnfnriaf,  in  whieh  he  ivlatcs  his  exjKrience  in 
n  luree  number  of  jmnncnl  raiseji  of  the  uMtst  \^lried  ehar.u-ter.  He 
tfUi^iI  iuiipiitiitioii  lit  an  early  «la^'  in  ^nin^^ix-nc,  and  ttiat  the  uicivioc 
^)u<dd  Ih'  made  in  the  rvutid  and  not  in  the  dt^-ayiit  ^vA\. 

He  U'ied  llie  cunien.',  and  not  the  ligntnre,  in  wounds  of  the  arteries, 
ami  deviAcd  a  uutuWr  of  oompliniti-d  instmnu-ntes  imue  of  which  are 
*if  prariieal  inierc.«l,  Hi^  ehief  inthienii^  on  snnferv-  wiw  llmmj^h  his 
cijrri-|K.ii(h'nee  with  (rcrmat)  phystoians  and  t'Ui-f.'-.^nis  JUid  thnjuirli  hU 
ur^in^  ujHiri  thp  rfi-rrniiu  t^ur)ntui.H  the  neei-s-itv  for  the  srtudy  of  aiuit- 
tvmy.  Hip  Opera  amiiiti,  of  whieh  wvernl  mlilinns  were  pid>lishr<l, 
■ppeoTB  tn  have  bei-n  a  favorite  lnK>k  of  reference  for  HniT5eonff  for 
nuuiT  venrK 

^(din  Schulttvs  lietier  known  n»  *' .Scultehis ''  (lo(l5-1649),  a  pupil  of 
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Fabriciiis  d'Aquapendente,  became  city  physician  at  Ulm.  His  gre* 
work,  the  Aruiainentarmm  Chirurgicum  (Ulm,  1653,  folio),  passe 
through  many  editions  and  was  translated  into  many  languages. 

Joseph  Schmidt  (1601-?),  an  army  surgeon,  published  Speeiifui 
Chirurfficum  (Ulm,  1656,  quarto)  and  Examen  Chirurgieum  (Francof 
1660,  U°). 

The  most  celebrated  German  surgeon  of  the  latter  part  of  this  perio 
^va3  Matthieua  Gottfried  Purmann  (1649-1711  ?),  who  was  apprentice 
as  a  barber  sui^on,  became  a  medical  officer  in  the  Brandenburg  arm 
in  1675,  and  city  physician  at  Breslau  in  1685.  He  was  a  voluminou 
Avriter,  and  his  Grosser  und  gantz  neu-gewundener  Lorbeer-Krantz,  ode 
Wund-Arizney  {Francof.,  1692,  4to;  also  1722),  his  Chirurgia  Curio» 
(Francof.,  1694,  4to;  translated  into  English,  London,  1706,  fol.),  an 
his  Fmifffzig  sonder-  und  wunderbahre  BchusHmunden  Ouren  (Francof 
1721)  are  valuable  works  in  the  history  of  the  art.  He  was  a  stron 
advocate  of  the  cure  by  the  weapon-salve  and  the  sympathetic  powdei 
and  tells  several  stories  of  the  successful  use  of  these  remedies.  He  use 
styptics  and  bandages  to  control  hemorrhages  after  amputations,  objectin, 
to  the  cauterj',  but  says  nothing  about  the  lipiture. 

Here  may  also  be  mentioned  John  von  Muralt  (1645-1733),  a  die 
tinguished  Swiss  anatomist  and  surgeon,  who  was  one  of  a  celebrate 
family  of  physicians  of  Zurich.  He  studied  at  Basle,  Leyden,  Oxforc 
und  Paris,  and  in  1761  returned  to  Zurich,  where  he  soon  became  dit 
tinguished  as  an  anatomist  and  surgeon.  In  1677  he  announced  publi 
lessons  in  anatomy,  with  demonstrations  on  the  bodies  of  criminals  an 
of  persons  dying  of  remarkable  diseases  in  the  hospitals,  and  in  th 
same  year  jjublished  his  Vmle  Mccum  Anaiomicum,  giving  the  date  h 
the  enlarged  letters  in  the  motto  of  the  book,  "LVX  et  faX  MeDICi 
noe."  In  the  second  edition  of  his  surgical  writings,  published  in  1711 
lie  describes  a  methotl  of  amputation  by  flap  devised  by  Saborian  i; 
Geneva,  who  first  performed  it  in  1701,  and  this  is  by  some  claimed  t 
be  the  first  mention  of  that  method  of  operation,  but  it  had  already  bee: 
described  by  Yonge  in  1679.     (See  p.  67.) 

Other  German  sui-getnis  of  this  period  were  Mathias  Ludwig  Glandorj 
(1595-1636),  whose  Speculum  Chirurgicum  appeared  in  1619  ;  Jesseniu 
a  Jessen  (1566-1621),  author  of  Tnstitutiones  Chirurgicae  (1601);  Pau 
Aninianii  (1634-91),  author  of  Praxis  vufnerum  lethalium  (Francof 
1690);  Job.  Agrioola  (1589-164?),  author  of  Chintrgia  parva  (Num 
bci^,  1643);  and  John  H.  Jungken  (1648-1726),  author  of  Cowipctw/tuii 
i'/iinirgirae  Manutdis  nbsnluium  (Francof.,  1692). 

The  oldest  English  medical  book  which  we  have  is  perhaps  the  Leech 
book,  \Yritten  about  970  A.  D.,  and  printed  in  1865  as  volume  ii.  of  tH 
jA-echdoms,  Worfcnnuing,  and  Stare  raft  of  Earl  ij  England.  This  is  mainb 
the  receipt-book  of  a  lierhalij^t,  giving  the  uses  of  common  herbs,  am 
among  other  tiling;^  the  composition  of  various  "  wound-salves."  But  i 
also  contains  matters  taken  from  Paul  of  ^Egina,  and  directs:  "If  tlioi 
must  car\"e  oif  or  cut  off  an  unhealthy  limb  off  from  a  healthy  body,  thei 
carve  thou  not  it  on  the  limit  of  the  healthy  biKly,  but  much  more  cut  o 
carve  in  the  hole  and  quick  body."  The  following  is  the  best  suiger\'  ii 
the  book  :  "  For  hare-lip,  pound  mastic  very  small,  add  the  white  of  ai 
egg,  and  mingle  as  thou  dost  venniliion ;  cut  with  a  knife  the  fala 
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cdgtv  nf  ttip  Iii>,  sew  fjtst  with  silk,  tlion  sinoar  williuut  uiiil  within  with 
the  salvo,  ere  tlic  silk  roi.  If  it  draw  together,  arrange  it  with  the  Imnd  ; 
oiiuiiit  n^iii  suoii." 

In  the  iMMik  of  Tlte  Phif/nrinnn  of  .)fifiiilmi^  wliirli  <I.it«'s  fnjin  alxtut 
tlie  thirteenth  centiin-,  there  are  a  few  refereoees  lu  aurgical  n])iiTa- 
tjon.<.  The  author  says  (jmge  40):  "A  wnmulwl  hiiig  is  the  physiciiiii'a 
tliirtl  Jittioiilty,  for  he  rsinnot  eontrol  it ;  but  he  must  wait  for  the  will 
of  iiofA.  IJy  meuns  of  herbs  a  aiedieiiie  uiay  be  i>rc|mre(l  for  any  one 
who  tms  a  puhntiiinry  uli^iess  [enipyenia].  He  :>houli)  let  out  [the 
matter]  aiid  -ujUMirt  [the  |iatieiitj  a»  in  the  ra*e  of  a  wouniled  lung,  till 
he  is  n'«t»veret|.  But  uu>sl  usually  he  will  liuvedicd  within  elevcu  years 
[or  one  year]."  Piij»e  14  :  "  A  hanl  ve.-«i«il  (uileuhis  h  tlnn  extnietetl  by 
operation  :  Take  a  stall'  and  place  it  in  the  l>ond  of  the  knee ;  then  fix 
Imth  arms  witliin  tlie  kuei-s,  ttoubling  lh(>in  over  the  staff',  and  eceuriii)!; 
both  wrista  with  a  fillet  over  the  nape  of  the  neck,  the  patient  (beiajj 
plaoeil  nn  the  tmek),  hi»  stoinaeh  np,  with  Miine  su])|iDrt  under  btnh 
thighs,  awl  the  cak'iilns  cut  for  on  the  left  side  of  thf  urethra.  I^'l  him 
»iil>s»iuently  Im;  put  iu  a  water-lxilh  that  tame  day,  a\m  the  day  fi>lluw- 
in|sf  cftrly,  and  after  this  he  should  he  put  in  tlie  kyfl'eith.  Then  he 
should  be  removed  tt>  his  bod,  and  laid  there  on  his  buck,  his  wound 
iHring  elfuntil  and  divsMnl  with  Ihix  and  .silt  butler.  He  i^hould  l^e  kept 
in  the  sonif  tenijienitnn'  until  it  lie  known  whHhiT  he  nlmll  e[ica|W'  [efteels 
of  till- o|)«T»tion].  Til-  -ihuuld  Ik'  kfpi  willmut  f«K«d  nr  drink  for  a  day 
and  a  nijiht  pieviuu^  to  the  opt-ration,  and  !>liQuld  have  a  bath." 

The  following  Ls  the  dirertion  for  an  anrcsthetic  (page  423) :  "  Take 
tlie  juiee  of  orpfne.  erinjr>,  |Hippy,  uiaiKJnikCf  prouud-ivy,  hemlock,  and 
h^ttiMv,  nf  oaeh  rtjiial  parts,  tjei  ch-sin  earth  br  tnixc^l  with  tlu*m  and  a 
p'tion  pn'iKiPHl.  tlien  without  doubt  the  patient  will  sleep.  "VVIit-n  you 
an.'  pre(Kin:-d  to  oiK'i-alf  njion  the  |mlient.  direet.  that  he  nhall  avoid  .-^leep 
a-i  lot»g  a-*  he  e:in,  iin4i  thi*n  let  sonir  of  the  potion  be  ponred  into  hi.s 
tHMtrils  and  be  will  !<leep  Mitboiit  fail. 

"  When  von  wish  tu  awake  him,  let  a  f^ponf^  fH>  poinidtxl  in  vinegar 
and  put  in  UU  ttmtrWii. 

"If  V'tu  wi*h  that  he  shouhl  not  wake  fur  four  days,  pet  a  |N-nny- 
hi  i>f  the  wax  from  a  <loj;'s  ear,  and  tlie  same  (piantity  of  pitch; 
^admini-^er  it  Lo  the  jiutieut  and  he  will  sltx'p. 

*•  When  ycMi  would  lliat  lie  r^hould  awake,  take  an  onion,  coniivMinded 
with  vinq^ar,  and  iiour  raime  into  hi.--  month,  and  he  will  aw.ike.  Take 
enn>  that  you  keep  liim  tjuiel,  and  warned  of  the  operation,  1i>j4  he  t^hould 
Ik-  dl-iturlH'd." 

The  tin-t  sur^eoo  in  England  of  whom  we  liave  any  definite  aciHJunt, 
nml  who!-o  writings  still  exi^t.  wa.s  Joliu  of  .\rdeme  (nr  Arth-n),  bom 
alMKit  i:WJ8,  who  practisc-d  in  Xt-wark  until  about  l.'JTH,  when  In-  went 
t(i  l^mdim.  He  wrote  a  tri*ati«e  on  f*urpi'n'  of  whieh  several  ninnu- 
scripl  ri>p!i>>.  An-  in  cxiAtem'e,  but  the  only  work  of  hi^  whieh  iu%»  l>een 
rinte<J  is  A  frfitiite.  of  thf  fitiiuln  hi  the  fyimhiment,  or  oth^r  piaefs  of  tftt 
^  w/f/,  r(4\,  whieh  i-*  incltHkHl  with  the  tniUrLliition  of  Areieu?  on  wonnd** 
rtf  ine  hewl,  etr.,  priiite<l  in  liomlon  in  I5>i8,  iK-lnp  a  translation  by  Jutin 
Read.  Hii*  operation  itiwlf  c^m^i^ited  either  of  4ittinp  up  the  fi.>^ula  or 
of  |»a--i«iti)3  a  thread  throupb  it,  which  is  to  be  drawn  ^t  a^  to  eut  through 
thf  tle?-h  jj'nidually. 
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I!is  <If;v-ri|>ii(>n  r>f  cnnwr  of  the  rectum  U  a  (^pfaic  one,  and  bcgid 
BH  fuUuwci : 

"Bubo  is  an  Apostunif  hmlinj;  within  the  fundament  in  the  longa 
tion  with  great  hanlmiw,  bm  with  little  iraine.  Thi«  Itt-fon-  his  tilccra 
tion  is  nothing  hut  n  hid  Cnnoer,  whifli  camiol.  in  ihi-  hi'y:imiitiy;  b 
kuon'nv  hy  sijflit  of  the  eye,  for  it  is  hid  williin  the  fuiidaiueiit.  am 
then.-f4in>  it  \&  lailled  liiilHi.  For  \i^  an  Owlu  hidelh  her  self  in  tliu  durk 
phiecjt,  so  this  pricfe  lurketh  within  tn  tlie  beginning. 

"But  after  nn.iees!ie  of  lime  it  is  ulcural  and  frcttith  and  goeth  out 
and  ofteiilitufrt  it  fn-ttith  and  iihvrilli  :i1l  theeireiiiiiicnenrf  of  the  fureia 
nieiit,  s«i  tliiit  \\u:  cxcrt'nientj*  gftoth  nut  cnnlinnallie  wUhmit  ret^-neiot 
and  niay  never  L>e  ^taiiil  imto  the  death,  iiur  euntl  by  Ihe  heal|w  of  nmc 
And  it  i^  (litis  kniiwen. 

*'  Put  ynor  finger  witldn  llu-  fundament  of  Uie  pacient,  and  if  y 
lindc  wltUin  a  ihiiigt*  very  haitle,  H>nieliine(in  ihe  ono  side,  and  winietim 
on  both,  whieh  hindreth  fjresiion,  than  it  is  Rnlni. 

"And  the  niiitiifest  signs  are  these.  The  piitient  cannot  abgtatne  &oi 
stwde,  fiir  aking  ami  priking,  and  that  twiw  or  thrise  within  an  houn 
and  the  excrenientes  seeine  ap  it  were  niinglerl  with  watrie  blmid,  and  j 
stinkcth  verj'  strongly,  «>  timt  ull  the  mifikilfidl  ftui^onn  and  tlie  (mtieii 
alt40  thinketh  tbev  have  Oissentcrinm,  when  tnielv  it  is  nothing  so,  ft 
Diswenterium  Is  with  flux  ■iif  tlie  belly,  but  in  Bubu  there  gwtli  foort 

liani  cgt'Htitm  and  snnictiim-  tlu>y  may  nut  g ait  ff>r  straiglitnt'.ssc  n 

the  BuImi,  but  are  n-teyn«'d  wiibiii  the  fundament  stniightly  so  that  J 
may  feele  them  with  your  Hnger  and  dniwe  them  out,  and  in  iJiis  <au 
glii^ters  availctb  luucb. 

"Ant!  wbiMi  they  Ih-c  nigh  their  ende,  they  beginno  to  liave  lyngci 
ing  fevi-rs.  and  to  \f\CiM'-  their  ajiin-titj',  tlicy  fitrsiiKe  all,  and  eovet  wine 
tliev  eate  little  and  wvet  fverie^lay  le-sse  and  U>s-t',  they  ^leepe  but  littl 
and  nn(|uietly,  lliey  are  heavit-  as  well  iii  initidr  as  in  biKly,  anil  as  ihi> 
waxe  weaker  ami  weaker,  they  eovct  their  Ik  ildc  and  abovt"  all  thingO-A  I 
driukc  water,  nevertlicle««  they  ean  inpeake  and  move  thoniselves  to  U: 
last  breath. 

"  Ynym  the**  (I  say)  wash  your  handos  if  you  have  care  of  your  crecU 
nnle!4([-  it  \w  in  glisters  as  afun-wiide  ti>  eaw  hiiu." 

At  the  brginiiing  of  the  Hfteciith  eenliiry  ilure  was  a  great  dearth  o 
wirgi'ons  in  England,  as  it  aj)iH'urs  fnan  Kymer's  Firdeni  that  in  HI 
Henn*  aiithoriz<Nl  '' J(din  Morstede  t«i  iirew  as  many  «urge<m8  n?  L 
thought  neees«ir)'  for  the  Frtnt-h  ex|tcdition,  together  with  persons  1 
make  their  instrument!*.'  With  tlu*  army  wlueh  won  (he  day  at  Agir 
coiii-t  there  had  landed  nnly  one  surgeon,  the  ^mie  John  Morste<le,  wh 
indeL-d  did  engajje  to  find  JiAeen  more  for  the  army,  three  of  wlwm  wei 
lo  art  as  aifhers." 

Of  Ute  Engliiih  sni^cons  of  the  fifteenth  and -tixtecnth  centnries,  Ihm 
whose  names*  are  best  known  are  Vicary,  Gale,  Clowee,  and  Tjo\v 
Thonnw  Virary  (Nit?-!;^*;! ),  llie  first  master  of  the  Amalpimate<i  Uh 
Imts  and  Surgeimp-  in  1->11,  anil  one  of  the  lirst  governor!'  of  St,  Ra 
tholomew':!,  piihli-'iK'il  in  lo4rt  a  Hork  on  anatoniy  in  English.  No  eof 
of  thic  I'dition  is  known  to  exist,  but  the  edition  of  1577  mtis  reprint* 
by  the  Early  English  Text  SiKriety  in  188S.  Thomas  Gale  (1507-86), 
'  !%€  Attiqwv^'K  I'tal/iiio,  by  J.  S.  Fwrnvlh,  ToL  \~,  Loudon,  1836,  p.  80. 
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oslivpof  lyi^mliM),  -M?r\'wl  in  tlw-ftriiiyof  Ilmry  VI 11.  in  Fraiuv  in  1.544, 
iiivl  iiniliT  I'liilip  11.  ul'  S[x]iu  in  1577,  siKt-tvilfd  \'ii-ury  iis  nuL-tt-r  (if 
th<-  IliiHN-r  Suri.a-i>ns  CninjKiny  in  l''ir»I,  hihI  in  ].!ti>3  iiiiMi<i|ic()  his  JmUi- 
tuti'm  of  I  fiiriirr/i-rir,  witii  <itlier  (n-atiw<»,  one  ot'  which  U  fij  iron  mitt 
Htntlr  triUt  Wuniifitjiol,  in  «  hji-h  hv  o|i[M»w(«i  the  vifUH  nf  Itninswiclt,  De 
\'ii.i',  and  Kerrins  a**  to  tW  venotn'tUK  imniiv  of  MH'h  u'onmlA,  :in<l  <|iKil(!d 
Miigp'us  :i»]inivin^ly.  Hi*  uiU-im-h  htvptirn  in  ninputacioni? — wiV;*  tluit 
hi^  mcthivj  is  usmI  in  Ht,  Tlmma^'s  Httspittil,  nnii  gives  hi**  to  prove 
tlul  hulletr-  iniiy  Ik-  I*'I\  in  (hi*  Nxly  withmit  diiD^r. 

\Villi»m  ('tou-i>?>|l'>40-lfJ2-l|U'fi^  ul  lirs~t  n  imval  stitycon,und  hccaiuo 
Hiry«ron  of  S{,  ltnrtIiol<>fnf«  V  in  lo81.  Hi*  «T<.tc  A  /ivonit  ffrttftM  /or 
ait  tfiittnij  f  'hiruiyitniK  iHrnfrniiny  hun\iH<fn  letlh  ituiifHiiFilrr  ami  Wuuuflm 
muuU  irith  GutuJiof,^tf.{\/inilon,im\,'fi^  ;  ad  wl.  1 637, 4").  He  refers 
tn  VarC'OM  a  man  wnrthvdt'adniinitinn.Hnd,  likuOuU'.  ciinuricnts  ^vprely 
on  the  r}rn<iRin(<i'  of*  tlif  Hwiillcd  piirf^'un.-*  of  his  tinip.  IVlor  Lowe 
( 1 -"i-'i ■;*- 1 H 1  ?),  n  Si.iih'h  -iiiiiwtii,  pRirtisttl  for  ii  lonj;  tiim-  in  Knui'X'  and 
Kl;iiidt'r>  iiii<)  ti;^  iiii  iirniy  Miipfin,  In  l-'tlMi  Uv  wan  in  Iiondon,  ulii-re 
lir  ptiblinhi'ii  hiis  workx  on  thi-  Sftnnijif*  SirktifM  aiu\  77ie  Ultntr  Comite 
uj  '  'hirun/f-rir.  In  \'i'.H^  he*  n-lnrned  !<■»  CihLfrijw,  nnd  InnndKl  th«  Fik*- 
iilty  f*f  I'hyHicinnH  mid  Snrjrtiins  of  (Jla.'»jfow,  whicli  %viis  ohiirtcn-d  hy 
Kills  Jium-*  \'l.  in  I'V.tO.  Hi.-*  immjk  nn  Hirpr'n-  pa^w-^i  llinnijjh  tUir 
t^liiinnH. and  in  a  t^tiMl  manual  fiir  il.-«  timt-.  In  iunpiitation  for  gsin^'n-iii; 
he  usr«I  ih<'  :u-tunl  «»ntor\-.  hut  i«iV8 :  *'  In  anipntatum  without  piltivfac- 
tinn  I  lindu  tlie  lipiturc  miNtnablc  sun.-  pitividing  it  be  (juickiy  done." 
Thi*  is  pprhup:^  the  firrt  mention  in  Kn^li^h  of  the  li^tion  of  urtprics  in 
ODiputatioti.  fu  hi'rnia  \in  udviitol  t]w  |U'ickin^r  of  the  intif^tiu^d  with  a 
nvtfllr  to  di«i-hatyi-  thr  wind  and  h-ssen  thi-  hulk  nf  the  innuir, 

Alxiiit  th«-  middlf  of  lh<-  sixtc-^^nth  lu-ntnry  there  Iive<)  at  > fait  1 -tone, 
Krnt,  n  Mirp.*«n  nannil  .John  Hidle,  who  piihlit^lKHl  in  l')'i-')  u  tnuiflation 
of  ihi'  '  tiimrtfiii  luirrtt  of  linnfRinr,  with  some  rt>mark«.nf  liisown,  rntilloil 
At*  IfUtorirnl  hjjrfHuititlntlun  nlnn  mfftinnt  tJir  futuit/tf  ufjit^ifni,  hoth  of  (  'hif- 
rur^rrif  ntvl  I'hyx'wke  in  our  (ijwr  :  With  a  yoodttf  lUn-irttiPy  awl  iittitruf^ 
tumM    ■  '  ','  til  or  tiuirkfii  tiiiil  foffoirril  of  nil  true  f'fiiriirifim, 

'\.  *  of  ■•uiTrical  mriMirittorif^  in  Eufflaiid  iMyins  uilh  tin-  har- 

brnt'  i^ild.  whii-li  wd^  at  Si's!  a  inretiti);  for  iwicial  and  n>li};iifu^  piir]t)»<>4*i(, 
origiiuiiinji  iirohahly  in  Uic  thiitiH-ntli  ci-ntun'.  TIivm.'  I)hi-Im>i>i  mmmi 
U^an  to  isu\  tlii'niHi>lveH  Iwrbrr  Mir^«i>n».  Then?  were,  liowever,  e-yxr- 
a-  '■■  were  tioi  iKirU-tv,  H>nu-  of  wlioni  had  served  in  ihe  army,  nnd 

■  leN.'  Hirgitin?!  l^trmed  ii  «'|mnite  guild,  which  hImuiI  1121  eom- 
i  Ii  the  pliv-iriant*,'    The  barbel's  obtnined  n  eliailerof  inc*>riMjm- 

n.  :  ,:  \\\\\^  l''d\vfinl  IV.  ill  14'J2. 

Tti/TL'  iri  nothinp  in  thi^  f-liarter  ntKMit  Imii-Iht}' — iluit  is,  shaving'  uml 
hntrvutlinj; — hut  n  ffiMMl  ileal  nlioiit  the  rcftidation  of  i^nr^'ry.  in  ]4D'2 
arm««  were  icnuitci)  lo  tJie  'Mruihl  i>f  Surj^-onH."  whit-h  appearK  to  have 
hum  ■  «iuul  ImmIv  of  ciffht  or  hfi  men  nupt-rior  in  ttoeinl  iwnsition  tt>  the 


iflulAi  ajid  iitoL- 


' '        .      '   Mwern  ttio  borhrrs  anil  iho  numvuret,  siid  of  tin-  I'ructni- 
'-.  will  1*.  foiiiicl   in  Tk.   Afutl'  tij  Iht  B'trt/fr  .Sar-jfnn/  •4 

£0a^«>   .-..n.iUK-l  1   :  ill);  tn   li'-'i-    ni>  viIiiiik'  piililished  in   lS1*<)i,  Jiiii  in 

rV  ^  I    (■"Uni   S..II  i.^l  in  iNSdi.    TKi-  iirt  <<  I'lirlijituHil 

Macil  I  '       I    '  !■  ,      Ml-  t'nitnl  '  ■"    .  "(  Itiirtier"  nnil  Surfw-oos  lo  hnri-  vc«rly 

HMw  UmIm  of  vriwimi*)  wiM  Ui«  ftmi  kw  in  ihe  i-uiimry  f»r  promotinc  the  ■tuiljr  of 
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barl>ors.  In  ir)40,  muK-r  ilu-  reign  <jf  TIenrj-  A'lII.,  tlie  Wrboii*  al 
thi;  Hui'geuati  Wi-re  unitt't)  uiid  iucorjjomted  by  m-t  of  Purliamt'iit  lu^  tl 
Coni|)any  of  tlio  Bsirber  Surgtiins,  the  first  master  bring  Thomas  Vicar 
-^Iri  thp  year  15-t2  aniK-twa&  jjiissetl  rejriilating  the  practice  of  sui-jrer 
statii]};  that  "the  (.'ouipeiiiv  and  Kflltnv.-thiii  of  Siirj^winM  of  Ijoiuio 
uiiinliiig  thtir  uwuc  hint-,  aitd  nothing  tlie  nrulit  or  wiae  i>f  tht  diseSi* 
IT  |Kiiic-nL,  have  ^ut'i],  tntuldt-d,  and  Vf.\f?d  di\TrK  huiicirl  |H.>ivi>ni',  an  \vt 
men  as  women,  whom  (timI-  hath  ondtiocd  with  the  knowledge  of  t] 
iiiitiire,  kiml  aud  ojienitiou  uf  certtiiii  htrbe,  roots  and  waters,  and  iJ 
iisiii^i  and  iiiinii^Icritif;  of  ihurn,  to  such  as  liave  Iwrn  itain<.><l  with  ciistiiB 
able  dis^-jist'-),  ns  women's  brcji-sts  being  sore,  a  t>in  iind  tlic  web  in  the  cy 
uncomps  »»f  the  iiaiiils,  scaldiiigs,  burning)^,  sort'  moutb^,  the  stone,  stra] 
guarv,  Siiueelhi,  and  nmrphew,  and  sm;li  othfi-  like  diseases.  .  .  .  .  Al 
yet  tnc  siid  pepjtons  have  not  taken  anytiiing  for  their  |)aiiid  or  ctuuiin 
,  .  .  .  Ill  cont^idfration  wbmvof,  and  fur  the  i-aw^,eomfort,  fiU{!(Htnr,  het 
relief,  and  health  of  thr  King's  |K>or  siibji^t'ts,  inhabitants  of  this  h 
rvahn.  n<>w  |miiied  or  disi'-siMil,  lie  it  ordaiiKnl,  etc.  titat  at  all  timu  frtf 
I  If  I  ice  forth  it  shall  be  lawful  to  ever\-  pers<^n  being  the  Kiiig'n  sidij** 
having  knowledge  and  experience  of  the  nature  of  hei'bs,  ivxits  al 
watei"s,  etc.,  to  ubc  and  minister  according  to  their  euuning,  expcriew 
and  linoM-leilge,  ....  the  aforesaid  statute  ....  or  any  other  A 
Ilotwith^tandiug." 

The  Ikirber  Sui-geons  had  pnblic  driiumhiiratiouw  of  analoniy  and  ili 
section!'  in  their  luill,  but  it  was  furbiddcn  that  any  oi'  ibt-m  shofiM  nial 
diwitoLious  or  give  Iwturvs  un  aniitomy  at  any  place  other  than  said  hoi 
The  residcr  in  anatomy  was  for  many  ycan^  a  pnysiciaTi. 

In  1601  the  eomiiany  woa  pre^-nted  with  five  biinJreii  copies  of  t] 
Tnhti'ii  nf  Sui-ffcv))  nf  Horatiun  Moniti,  a  Klon'ntine  phvsician,  (nin.'4hit4 
by  tiicbanl  Cahlwell '  (I^»ndon,  lotlo,  '-i'l  pp.  H°).  tlu-se  b(N>k*  w«^ 
given  by  Mr.  (.'aldwell  to  be  dislribiile<l  nnwng  the  surgtfons  who  we( 
frcf^nieii  of  the  conii«iny.  | 

In  l*i4:3,  KdwanI  Arris  gave  to  the  uorponilion  tlie  sum  of  two  hu] 
diHHl  and  fifty  |hhiihIs  for  the  purjHjse  of  liaviii^  one  liuman  body  ]ki1 
licly  disso'tf^l  an<l  >ix  leetiirc-H  theronjion  i"eiid  each  v«ir. 

Tlie  Gale  lA'ctureship  was  foundtil  by  L>r.  Gale,  the  onler  Ixdng  issu^ 
in  Ili'.IK.  These  two  lx't|iie.-rts  are  now  combined  and  the  lectares  in  col 
Uection  with  iht-ni  are  known  as  the  Arris  and  Cmle  I/cctnrtw.  \ 

One  of  the  lecturers  befon*  the  liarber  Siilgi.><His  was  Alexander  Rtit 
(or  Uliead),  a  Scotchman,  who  graduated  in  1620  at  Oxfoinl.  His  Loi 
turrx  oit  irfiKuds  weiv  publiKlicil  in  16''t4,  ihow.-  on  Surffirtil  opn'atiotin  { 
I6.'J7,  and  all  hi?*  works  in  KJiiO.  Head  tauglit  that  a  bullet  nmy  1h'  i 
nuide  lliat  it  will  make  a  ]n>is«in»in!i  wouiwl,  quoting  us  authority  titierol 
lanu«.  .Speaking  of  ligature  of  the  arter>',  Ite  siy.s ;  ■'AjubR»se  Parrfl 
voiild  iiavR  tUiti  mean  to  be  iLsi'il  after  the  anipiitatiou'of  a  member,  wliu^ 
you  may  read  ;  but  in  mv  judgment  his  pnicticc  is  but  a  troublesome  an 
thiiigennis  toy  ;  tw  he  shall  linde  who  shall  go  lo  naike  trial  of  it."        I 

An  impoitjint  part  of  the  businci<ta  of  the  Corporation  of  .Sirrgeons  iv^ 

'  Tlie  Dr.  Cnldvell  n^errMl  In  woh  Rirlinnt  Calilwi-II  .1  f^ruliialc  of  Oxfori]  %ni 

!>}iTi'iinan,  nnil  invfiidfiit  of  the  college  in  1^70.     Thmii);!)  hi*  intlnciioi*  lj<>rH  l.niiill 
i'linilLtl  uid  imduwvd  &  Jectofoship  oa  Burgety,  wliltji  is  bIUI  knuwu  m  thv  LuuileJB 
Bcqitcst. 
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cbr  (.'uuuinitiir  and  lieeiuiiig  of  uaval  «irgeoDS,  botli  ri>r  the  royal  navy 
nnd  for  merrlinnt  *liips  An  account  of  sitcli  an  examination  is  pven  by 
l4iih>IU'tt  ill  liii*  in>v.'l  Ifofit-fiiJc  Ilandom.  Oliver  Gcililsmith  aU)  pre- 
scnlcfl  liiin«-if  for  irxjiniiiiiitioii  in  17-^H,an<l  the  minute?  of  tlie  eourt  of 
(•JtamincrH  rwA  iw  fulimvw  :  "  .lames  Fit-numl,  nuitc  to  an  hospital ;  OUver 
GultLimith.  foiiml  not  <iiwlilie<l  for  *lito." 

In  HcotlamI  the  Uuiversitv  of  Ahenlecn  wsh  founded  in  14!>4,  am!  in 
lo(>5  had  n  pn^fei^^r  of  niodirirHr. 

KinK  Jatncs  III.  in  rejMjrted  to  have  been  "ane  singular  jrude 
i-Uinir^ian,  and  ihi're  wa.H  none  of  that  prnfeswion  if  lie  had  imy  (hnip;r- 
«it^  I'urv  in  Imnd  but  would  have  cmvcd  liin  adwj-^*."  His  nirtbnil  of 
^olitninin;;  practin-  nuiHi  liave  been  effectual,  although  it  wa^  an  unusual 
one.  W'c  find  in  the  atvountw  of  tlie  treasurer  for  1511  an  cntr>*  as  fol- 
Iow«4 :  '*  Item  to  one  fallow,  lietuuse  the  King  puUil  forth  his  tootht, 
Tiiii,  5." 

The  firet  ebartor  of  llie  Royal  College  of  Siirjieon;*  of  TvltnbuTOh  is 
(lnf4<d  diilv  1,  I'VL't.  It  directs  that  no  person  shall  make  U:r(>  of  llm 
cnifl  of  siirjpTV  or  of  barber  cnift  within  this  burph  unless  he  1^  freeman 
anil  bnry[Tvri  of  the  nuih-,  and  that  he  uiui^t  lie  exaniiniHt  by  the  inastem 
of  the  fianie  eraft  up<m  the  ftdlowinjf  iMiiiit-^ — njimely  :  The  aiuilomy, 
iture,  and  itmiplt'xioii  of  every  nu'Ui).K;r  in  mari'^  IkhIv,  an<1  all  the 
rein>  of  the  niuiie.  Kverv  year  one  e."«"en(*tl  criminal  wa.s  to  be  jriveii 
to  the  college  for  anatomicad  purpiwe^.  Xn  master  of  the  cndt  shall 
take  any  apprentice  who  cannot  uritc  and  read.  Probably  the  most 
im|Mtrtant  provision  was.  that  no  [lersun  within  tlic  butf^h  shall  make 
M-ll  any  aujua  vit4!  except  the  tuoeters,  members,  and  irccmeii  of  tho 
>m>nition. 
liy  I">S!l  It  had  Ijcennie  the  custom  to  admit  bnrWns  at  a  lower  rate, 
but  they  Imd  only  the  right  Ui  act  as  Iwrbers,  Ix-ing  fSiKfially  forbi^hlcn 
to  pnu-lim*  HUiycnr-,  ami  were  in  have  "nn  signc  of  chirurgie  in  their 
bughl!«  or  hou.ti's  oppenlie  or  pri\'ntlic." 

In  the  carlv  |iart  of  rhe  tH'ventt'enib  oenttiry  the  leading  British  mir- 
oriA  were  Clowes  and  I*««re,  alivady  n-fenvHl  to,  and  .Tolm  Vixidall 
^6ti?-I'J-t?),  who  had  wn'cd  a*  an  army  t>up^'Mn,  and  uIkpuI  Hil'i  was 
tffl  wiirgi^n  to  St.  Bartholomcw'-i  Hospital  and  likewi-'*snrgcon-g<-n- 
lo  the  Kiist  India  Compony,  which  1«M  gave  him  the  ap|K)intlng  of 
vUT)n.t>nA  and  nrnteft  tu  all  the  com|Niny')4  hIuiw.  [n  1617  lie  pnhtiKhed  a 
Work  cntitlcti  Tftr  f<nrffeo»i>  .}falr  or  j^fitiiai-y  A'  Domrtith/ut-  Stii-^-iy. 
►iMtiiiiving  faithfolly  A  plainly  the  methiMl  an*!  onicr  of  the  Siirgt^ms 
plir-l,  ibc  iij^«  of  the  instnmientft,  the  vcrlucs  and  Ojwrations  of  the 
rJtlf<lii-ini-}t,  and  the  exact  Cure*  of  Wounds  made  l>v  tJtni-shott,  etc 
In  1H2H  be  publislHrd  a  work  entithil  Mtitinim,  lifimf  Uif  J*ofh-\\'atf  to 
iJV  Surtft'OH"  (tir^Jit.  Containing,  Chirnrpicnl  Instructions  for  the 
riiDfE«r  stirt  of  Sm^i^on",  iniploytnl  in  the  S-rvice  <if  hit-  Majet^tic,  or 
V  tlM*  Common- Wealth  ii|M»n  any  ooitslon  whatsoever.  Intended 
itftlv    fur    thv    Itvtter    curing   of    Wounds   made    by   Gunshot.'       HIa 


-..rt:. 


Vm.  t.— ft 


[.-»■  nniT.L'iTil  imhiiiitwH  Ini^hrr  in  folio  in  IB31I,  ITioS,  nn-l   llwS.ii 

«-»(')■  <ri>rk,  IhiI  tli«  imL'initlioii  twinir  •Tii)iiniiuie».     Ttio 

'  'rvd  ill  pliiw  of  tli^  nnt  un«.  vbich  iuw  livcii  Iivl,  Uiid- 

<  Ktti  ioij,  to  iho  erronoooi  wppoaition  ihot  they  nre  too  entirvlv  •!>»- 
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wrirk.-i  arc  luit  siK-oinlly  in>*triiftivOj  hut  are  in  partj*  wry  ip^xl  rfading 
ill  aiiipuUitiort  liu  rbcumiaeuiltf  l>'ing  \at^'  VL't^sels,  i-.-^iH^cialtv  tbu«>(!  la 
the  tliigh,  if  it  ran  l>e  done,  Imt  li^  st-i-iiiH  to  tliink  tluit  the  surgeoi 
vnW  often  fail,  in  whirh  rase,  iis  wpU  :w  for  the  smaller  vessels,  hi 
rpcomniends  huttoris  of  astririgpnt  iiiid  t'aui^tie  miwdere,  ! 

Ill  jjaiijjnvne  WcmiLiill  urjrt'fl  ampiitntion  in  the  mortified  iiiifleild  oj 
the  Hiund  {iiirt — au  old  treutnieut  M'hieh  hod  then  fulhMi  into  ditnu^ 
He  ahu>  itu^eALs  uinpntiiting  as  low  08  the  ankle  for  <lli<Ga.tc  of  the  foot 
initti-wl  i>f  jii!*t  Iieh>w  ihe  knee,  aj«  wtu*  ucnally  the  tsise.  He  had  nevet 
seen  tlie  tirliiiil  eiiiilerv  iisi.-*!  in  tiii]]»iil:ition. 

In  1648,  .liinic-s  ('i)ok  f^i'  Wnnvirk  [nd)lish£Ni  liis  MrHififiiim  Chirur* 
yidf,  or  Ifir  Marrotr  of  .Sniffer^,  a  nuinuul  ivhich  st«nij*  to   Imve  beei 
ipiilar,  the  sixth  edition   in    1717  being    "li^^ensed   l>y  the  t'olh'ge  ui 
;*h_v*icirtn!*  iind  Htte<l  for  the  U80  of  till  wa-sorgeon*."     In  his  dei«rip 
tioii  of  um])iita1  ion  no  menliou  is  made  of  tht;  lij:piliire  of  art»'rios.        I 

The  jjn-jiKst  English  siirj^eon  of  tho  )*evenie«-iith  ivutiirj'  was  Kiohar^ 
Wiseman  (UJ22-7(i),  w>nietiiiu-!i  culU^d  the  Kii);]i^li  Pari-.  He  wai 
apprentiiMil  to  ii  Imrher  Kiirin-itn  in  1(!H7,  servin!  in  tlie  Diitrli  navy  nnti 
auoilt  H>44,  when  he  joined  the  army  under  Chjirlef?  I.,  mid  «as«dmitte< 
to  the  C'om{inDV  of  liiirber  SnrgeonH  in  l(i51.  He  was  a  ^ui^-on  in  t)u 
Spanish  iiavv  for  three  or  four  years,  and  In  l(Jtil>  joined  Kinp  tliarla 
ll.  and  was  aitpoiiited  <j»e  of  liis  surtrenns.  In  ll>72  he  published  A 
7V«i/«*(!  o/  iVotuuin  in  111!  oelflvo  of  277  papa's.  In  I'iTti  this  wai 
enlarged  and  i)nnted  in  a  larg<*  tolio  vuiiinie  nniler  the  title  Several 
ChirttrifmtK  TrraiUi:*.  There  wei-e  eight  of  thew.'  treatises— vix.  I.  Oi 
tumors ;  II.  Of  nlrers  ;  ITT.  ( )f  the  difieiuses  of  the  anns  ;  IV.  Of  tb( 
King's  evil ;  A".  Of  wontids;  VI.  Of  gunshot  wounds;  VII.  Of  fraoi 
tun's  and  Iuxati<nis ;  VIII.  Of  Iu<w  venerea.  In  l*iM(i  this  was  pnl*- 
li)*hed  in  folio,  havinjj  the  words  "  the  second  cililinr  "'  on  the  title-jiage 
although  it  was  really  the  thiitl,  and  the  s(>-eall«l  "  ihJnl  edition  "  (folio 
171M)),  with  llie  title  Eitjlii  (hiriiifficitJ  'JWattM-n,  ,-(c.,  was  really  thi 
fourth.  Other  editions  appeai-ed  in  1706,  1719,  and  1734,  and  there  ii 
a  MiuriouH  (Hlttiou  of  l(i!)2,  wliieli  in  reiilly  the  original  edition  of  167{ 
witli  a  new  tith-psige. 

NViseman  ut*e<l  the  foinplex  dresssings  of  thy  p^Tiod,  hut  knew  tlial 
simple  nieanures  produeed  equally  g*MMl  n-snltH.  Hf  OHHtl  wiypliirs  aiiti 
canteries,  and  not  the  ligature,  but  he  iucbidcd  the  end  of  tlu'  cut  vpjWM 
in  one  of  tlic  stitelic^  through  the  lips  of  the  wound.  lieing  a  iwrswnal 
friend  of  the  king,  he  used  his  intluenre  with  him  tu  promote  the  inierl 
osts  of  the  Barber  Surgeon's  Comjwny.  His  works  were  never  trail* 
lated,  ami  were  very  little  known  on  the  Continent,  but  they  hud  I 
divided  inflnonre  on  the  improvement  of  the  art  in   Kngland. 

■lamett  Yonge  (or  Young)  (I(i4tj-I7iil),  a  native  <'f  I'lyuiouth  and  t 
naval  surgi^in,  published  in  Itiitta  littler  iKHtk  of  12t)  )iuge.s  entitled 
Ctimtn  TriumphtiH»,  f  Terehinth6.  Or  n»  a*vaunt  of  the  manti  ailmlrtiMi 
IVrf'fM  t)f  tJlcum  TiTrhUiUiWfu:  More  luiiiivttfarhfy  uj  the  fffttnt  rj'rrti 
prnrlviva  hy  ifti  ajipHi^ftnn  to  rrcatf  M  ountU"  ....  Ant!  hiMltj,  A, 
neir  HV(j/  of  AinpnUidoH,  etc.  He  objected  to  I*arO's  method  of  lig*l 
ture^  in  amputations,  Baying  that  it  is  "a  iMiy  always  tedious,  ofteif 
successless ;  and  whatever  vaunts  the  Author  makes  of  it,  it  cannot  be 
BO  secure  as  he  pretcuda;  it  being  liable  (Kouietimcs  from  the  slaekne^ 
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o(herwi*.e  frntn  ihe  Uxj  (^roat  Btraijrhtno**  of  the  (Iired  ;  »(tmtitiiiK>^  from 
its  itnuilliio«s  cutting  thnii)};)!,  or  from  its  wc!akne>w,  ^viii^  way)  In  a 
new  flax  when  not  so  tolomble  to  tho  Pjitirnt,  or  jho  oflsily  niinxl  by  lite 
Aniitt  oA  at  fimt ;  mon-ovur,  wIhtu  two  Vf»»fls  or  iiRin.*  bkvd  iti  one 
Wound  (wliii'li  is  very  fn-^nn'iit),  llii'  oni'  inu«t  \w.  m-^lci'liil,  wliile  the 
Lipitun-  1.1  timkiii;;  nn  tlu'  ntlnT."  But  he  juiys :  "The-  lijpition  of  an 
Artcn'  on  olhtT  !»voiint-i,  m-  in  ihe  Toothiich,  I'>|>iphoni,  Anvuritaiia,  iVp., 
w  Hot  hereby  impuj;rnMl."  On  page  ;50  is  to  W-  fonnil,  perhnp^,  the  first 
printed  description  of  a  tonmiqiiet — "  very  ilM-'ful  in  Amputations,  e^|»o- 
rially  aUive  the  kn^e ;  thiit  i.^  to  wiy  a  wadil  of  han)  liiiiien  eloth,  or  the 
like,  iniiitit'  the  Thitfh  a  little  I>olovr  the  Inf/ttm,  then  pii.*sinir  a  Towel 
rriund  the  meinlier ;  knit  ttie  entU  of  it  to^'tber,  and  witli  a  IbltiMin,  u 
Bedstnff,  or  tlie  like ;  twUt  it,  till  it  eoniprvss  the  Wudd  or  iJuul?'ter  /to 
very  Btmit  iu  the  ernnil  ve^^•b^  tlmt  (the  eireubtiou  being  »t«jppt?d  in 
ihcm)  their  bUxiling  when  divided  by  the  Kxeitiion,  iJiall  be  w^irec  large 
enough  to  let  hini  -w^  where  to  :i]>ply  his  Re--*tri(-tives."  A  tuniilar  tnur- 
□iquet'  liud,  however,  been  U!*ed  by  John  Morell  in  I(i74  at  ihe  siege 
of  Boainf.Hjn.  Tlic"nf-M'  way  of  amputation  "  is  by  a  ^itigh'  Hii[>,  and 
is  (Iw  first  jiriuti**!  de*Ti|)tiou  of  this  nielhud,  which  he  says  he  learned 
from  Mr.  C  U.  LowdUam  of  Kxeter. 

TIm!   VomfJntt   rtiMcrMinw  of   iVoittuh nji  alxo  o   Trentiite  on 

GniuAni  Wuumh  in  (wrnenii,  by  John  Rrown  (surgv^^in  to  ihe  Ifing) 
(I»n(lon,  KiT^i,  4to),  is  n  {K)miK)ii»t,  ditfnse,  tedious  lionk,  enntaining 
nothing  nf  any  irnixtrtanee. 

Siuu'  enriou-*  illns'tr.itiuu.s  nf  the  Knglisli  mirtn^Tv  of  iJle  middle  (if 
the  nt'ventcenth  eentnr}'  are  to  l>e  found  iu  tJie  Dianj  nj  thf  Itet:  John 
H'lrrrf,  yicfir  of  Stmij'ont'Hpon-AcoH,  extending  from  ISiS  to  1679, 
rditnl  by  C'liarle*  Severn  (Iviiidon.  18.19,  Hvo).  Kor  example:  "A 
cnncer  iu  Mr^,  Townwnd'3  bR'a.»t,  of  Alvurston,  tiiken  off  by  two  Hur- 
pnin-*.  ....  Fir-i  tlu'y  t'ull  tlif  skin  rn»ss  and  laid  itt  Uick.  then  tliev 
workt   their  liiind-*  in  yit,  one  al)ove  and  thi-  other  Im-1o«',  ami  f*^  tifl 

tJieir  lumdH  melt,  ami  ho  hninght  itt  uut Ther(>  cjmie  out  n  gush 

of  a  great  t:|unntitit'  (if  waterish  .-anlLstanee,  a^  much  as  M-nuld  (ill  a  ting- 
gon.  They  put  in  a  gUiM  of  wine  and  s(»me  lint,  and  8o  let  itt  alooc 
till  Uie  next  day  :  then  they  nperiMJ  itt  again,  and  inie<'t<'<l  myrrhe,  aloes, 

nnd  Hiieh  things,  sm  rej^i^te^l  ]>utretaetion,  and  i«o  bound  itt  up  agaiiie 

'Ilie  vrav  huw  and  where  itt  i^honld  he  call  wa»  nmrkt  with  ink  bv  one 
Dr.  KiiwTink" 

**GilI  told  mev  of  a  woman  tluit  had  un  aptrstheme  alnml  the  Hide, 
■ad  his  imwfer  inieiKJed  to  in-itan  heron  one  of  the  ribs;  whether  it 
canne  Ik'; — I  jiuspi't-ti.-*!  itt  tn  lie  a  Iv." 

"The  mmnitrbunk  tlmt  eutt  ^m' necks,  eutt  three  tendou);  tn  one 
rbild'M  ui-ek,  and  bee  did  itt  thus;  Hr^  by  making  a  small  orifiee  with 
hifi  bnneet,  arid  lit\iug  np|>  the  teudim,  for  fear  of  the  jugular  vuims 
then  by  putting  in  Ins  incision  knife,  and  cutting  them  umvanlf*;  they 
give  a  grmt  Ktmnp  wht-n  cult.  Tlnr  onfice  of  his  wounds  are  timali, 
nod  •rrarvo  any  blm-l  fnllnw^'." 

'Miill  •iiid  hi.''  Mr.  I)uy  liuih  anipiimtet!  five  armes,  thrc-  leggs  nnd 
Niniewliat  t-lw.-  ^iui-i-  he  i.-aiue  to  O.\fortl,  and  but  two  of  all  tliese  dieil, 
and  one  wan  a  iier^m  uf  wxty  year*  att  Icjwt," 

"John  PliilhiH*  hii»  child  luiil  a  re<]  ewellinif  ii 


ling  ID  the  forehead,  I  sup- 
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poee  a  varix  or  naevuss  au<l  itt  was  lakcu  oft'  b_v  one  of  Coventry,  by 
tyinp  a  hair  about  itt,  and  girding  itt  lianlor  vwrv  dav ;  in  two  wwfks 
itt  tbtclit  itt  otfl" 

A  ciiriouis  t.-jjisml*'  Ju  lli«  lii»t4iry  uf  siii^tTV  in  the  fiift  liulf  (if  the 
sevt'nti'cntli  Cftunry  is  tlio  eniitnivorsy  *m  tlio  sympathetic  or  nitijiiH'tic 
cure  of  woiiml?-.  This  WHS  a  d»M;lnn«  of  Piinuvlsus,  and  in  I'JOH  one 
of  hit*  titllowerti,  fJiH-lftiiiif-,  prolis^or  of  mcdit-iiie  at  Mai'biu"^,  (-all»l 
Rpwiid  attention  to  it  by  his  work,  TVadfittut  tie  Magneiica  diralione 
Vtilncris,  Ilis  <IcK'triiit's  were  objected  to  by  the  priests  on  relipioua 
grounds.  Van  Helmont  wmtc  in  defence  of  the  d^ictrine,  niul  Ids  |Bim- 
phlct  ^nw  publiahcc]  «ilhont  hi^  knowledfrc  in  l(i21.  This  ci-rated  great 
excitonifnt.  and  was  Imuslatcd  into  ICuplish  hy  Wiilter  Clmrlclon,  and 
published  in  lofiO  under  the  title  A  U-rnorif  of  Fnvmioxfft.  The  cnrc 
wai<  to  auoiut  llie  bloody  mwoi-d  ur  other  weapon  which  had  inflicted  the 
injury,  or  a  nt«tie  or  cloth  dipfied  in  the  hlood  lis  it  flowed  from  the 
wound,  with  a  spet^iftl  ointnieut,  and  jnit  it  nwiiv  cao'fully,  apjilyin^^ 
nt'tliinj;  to  the  wound  but  a  bit  of  wet  lliit.  Goclcnius  thiKiglit  the 
cure  was  a  natural  process ;  the  priests  thouirbt  it  wns  due  to  insi^cal 
formula  ami  the  aid  of  the  <levil  ;   and   Van    Mehiionl  undertoifk  to 

Srove  that  both  were  wponp,  and  that  the  po-calletl  "  weapon  cure"  was 
ne  to  a  certain  mysterious  sym]withy  ]»ivci!*ely  analogous  to  what,  in 
Ulter  tiiucFi,  was  tilled  "anjniul  iiKi^uctisni." 
(  The  priests'  view  tluit  weiipfiu-rtilvc  cures  arc  rimjjicid  and  sinful  irt 
given  in  the  ITofthn^nKinitniitmijiiit ;  or  a  Jtponr/r  tn  trij/f  airat/  iht'  trrrrfnni- 
(Ki/»f,  by  William  Forfer,  Parson,  etc.  (Ltmdon.  Hi-"!1),  whii-li  wil^  dinH-tdl 
niaiuly  airniust  the  celebrated  Rosienician  Ilolx-rt  Fludd,  who  rcplu-d  with 
Doctor  Flwhh  auxwer  ftnlo  M.  Fonter,  or  the  rtjuwiugof  I'arson  Fttster's 
sponge,  ....  wherein  the  sponj;e-bean'r's  inunodest  earring  nnd  be- 
luivlour  towanU  his  bn'tlm-n  is  detwtcd,  etc.  (Fjondon,  lt>31J.  Fhidd's 
bo«>k  is  niueh  iM-ltcr  rcadiiif;  than  that  lA'  Fouler. 

Sir  Kriiclin  Dijiby's  dis<'oni"se  at  Munlpcllicr,  on  the  euro  of  wounds 
by  the  |K>wder  of  sympathy,  pnblislicd  in  1667,  was  a  famous  book  in 
itii  day.  .\  le.-*t-knowu  liut  eipially  ciiritniB  bmik,  by  C.  do  Irvine,  an 
army  surgeon,  was  printe<l  at  I-^liuburgh  in  Hii>(J  under  the  title  of 
Mfdicina  Maffneticii,  or  the  rare  and  tvotuhr/vf  art  of  curint/ bff  fifm- 
piiiht/,  and  several  other  controversial  pamphlets  of  the  [Kirimi  are 
not«J  in  the  Index  C'utalogue  of  the  Wiiehtngtou  Library  under  the 
headinii;  "SyrajMithy." 

After  the  expulsion  of  the  Moors  from  S]Miin  there  is  little  worth 
noting  in  the  history-  of  ffUrKC>rv  in  thai  country  luitil  nAcr  the  udddio 
of  the  sixtii-ntli  it-ntan.-.      In  14>*K  it  was  onlcrcd  that  those  wishing  to 

Imietise  surgery  must  be  cxaminci'l  under  the  <lircction  uf  the  lirt*ther- 
kmhI  of  St.  Cosme  and  St.  Daniiati  at  Zuragtfza,  to  which  asMx-iatlon 
was  granted  the  privilege  of  dist»ecting  (he  bmlies  of  pcrsonn  dying  in 
tlie  hospital  recently  e8tablishe<i  in  that  city.  The  sm-geons  were  for^ 
bidden  to  order  or  to  dirti>ense  internal  remcilieB.  At  the  cud  of  the 
(ifteehtli  eenlurt'  there  weit>  a  few  SiKintsh  writers  on  syphilis,  the  best 
knonn  being  Villalobos, 

The  tirst  cclebmti><l  S|«iuish  surg<-on  ivns  Francis  Arerrus  (1  IS.V 
107?),  whose  treatise.  De  trda  cfiranthnim  rxinrnim  rntioiie,  wrilteu 
ill  his  old  iif^e,  was  first  published  at  Antwerp  in   1574  and  again  at 
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AoBierdaiu  in  I608.  TIiU  vrait  tniu^U><L  iulo  Englii^h  by  Jnhu  UracI, 
and  puliltBheil  at  Ixtmlon  in  t5M><,  aiul  a  Piitrli  tr»ii.s)alioti  was  ptihlUhed 
in  16G7.  Apca?tin  reortminonds  the  use  i(f  tho  trephine  in  frncliires  of 
tlie  skull,  dfKTitK'-  witli  hkhu  niiniit<^m!s^  the  ()|)L'nilii>ii  for  oxcisinn  of 
eaooerof  the  brwHt  jinti  an  a|>iianitutH  for  tht-  tr«itmfnt  of  p|ub-fr>t)t, 
auil  advittts  meretinal  itiunctiun^  un  the  joints  for  i^yphilitt.  Hiti  treats 
mcnt  of  woiiml-*  \%  in  the  inaiu,  that  of  John  dt'  V^ipo. 

Another  S|ianif*h  surgeon  of  the  sixtounth  ivntun'  of  some  repute 
wa--i  RnrlolenH?  ih*  Apierip  (l.'(,'il-97),  proffs^sor  <»f  Mii^rcry  nt  Si-vni'e, 
callu-^i  liv  sunie  tht-  Siuinwli  Flirt'',  whost;  works  were  publishwl  in  I*i04 
uutler  die  titlv  Teioi-o  de  la  verdwtera  cinijut,  and  in  other  e<litiori9  in 
l(i24  and  lOM. 

Dioalsio  Ds^Cliacon  (1510-159?),  a  gni^n  in  the  f'^nish  army, 
ficn'tnjT  in  nuiny  countries  and  in  tlie  immediate  H:Tvi(v  of  (_'harle.s  V  ., 
Philip  IJ.,  thtan  of  Poitu^^l,  Don  Carlos,  and  Don  John  of  Austria, 
wrttt''  hjj^  Prtictica  tf  Uorifa  lir  cirujin  about  l.^iHO.  Tlii'*  wa**  (he  lirdt 
(wnipn-bftisive  work  in  surp^T}'  written  in  HjHirii^^h.  lie  ujit-*!  the 
cautery  for  cheekinjf  homorrlmjie  in  nnimitation*,  di<l  not  conf*idfr  ^m- 
itbuL  'WlnHHl^  |H»b4HiuiiH,  and  iitnandoiiefl  tlie  tm>  of  Ixiiliu^  oil  in  tnnitiii^ 
theiu  lifter  l.'V4-l,  at  tlic  snjjjff-stion  of  a  wrtain  M.  Ilnrtf  Jomeo,  probably 
Ma^[giu«.     His    inleix'stiiig  n>port  <»ii   llic    injury  of  the  lieiid  uf  Dun 


CaniKS  in  whirh  be  optHK^ed  \  t-^liiis,  wb(»  advistxl  the  trejKin,  is  given 

"      f.  M.  ~ 
p.  41. 


with  coinmentg  hy  J.  M.  Gtiardla  in  the  Gazette  MM.  rfc  Paris,  1863, 


Andtvaa  ^Vleamr,  professor  at  Snlauuinon,  uublished  in  1575,  in  folio, 
h\i  (%iruif/iiir ti(/ri  srx,  and  in  1582  liis  />r  vulncribiM  ca/jitiit, 

Jnun  Fnijpirn,  ^ureeoii  to  Philip  II.,  piiblif^hed  Erntcnum  (jftinirfftrog 
(Madriil,  1570. -It.. I.  7V  ta  Hnufia,  etc.  (Ma<!rid,  USl,  fob),  Tmlnrln 
tfr  firiiffiu   tttriiihi  ilr  In   riniffiii    uiinxntrit,  u  little  uiautiul   of  •jucT'tioua 

and  answers  for  rtudentM  {1K92),  and  (Jirujia  unincirmf Y  mtt» 

atroit  trei  tnitadoM  ....  fun  MUmma  de.  jtropotticioneA  contra^ierio* 
arime  He  etruffia  .  .  .  .  de  iiis  depfnnieiaiifs  aei'rea  de  direriHifi  hendtis 
y  tHUi'rtoii  .  .  .  .  de  lo»  Apiiorijiiii'M  de  Iltfpporrateg  tocanten  ft  dfU^a 
(Alcab,  lbi*'Z,  and  «e\'eral  biler  editions). 

(.'rihtolial  Montemayor,  sniyeon  of  Kinp*  Pliilin  II.  and  III.,  wrote 
^frdicinia  jf  ciruifia  rfc  ruliir$^btnf  ca/*i/M  (Valladolid,  ItilS  ;  8anigoasa, 

Pcdm  flniEo  (I**  Vndilln,  a  surjrcon  of  Lima,  published  at  Madrid,  in 
103*,  Ifinriif'i'ii  de  rrrtfadei-a  ciruyia  y  ceiusnm  »e  umbur  rio«,  y  '/ecci'on 
de  hi  privu-rti  inleufinn  rurfdini,  y  itninon  de  faji  fu^rtdiin,  of  which  a 
third  edition  ap|Kiin:-4l  in  liU>*i. 


Eighteenth  Oentuet 

M  i'  ■   _'  i»f  till-  t'l^btwnlh  centur>-  the  only  city  in  whieh 

tliHPi'  V.  .1      'id  Mn|nirlnnili*'S  for  the  s^iudy  nf  ttiirjreiT  was  Parin. 

There  wx.-^  no  place  for  tiic  ImrU-r;*  <ir  tlu*  barlMT  r^urp-ons  in  the  univer- 
sitie-  of  F.uroiK',  and  they  bad  nu  tn^tilutioiH  of  their  own  in  wliich  any 
tcBebinfc  irortny  of  (be  name  ctaild  Ik*  obtained.  Many  uC  litem  hail 
Icanied  someibinif  in  the  eanip  or  on  tbe  Iwittle-field,  which  wa-^  the 
gruat  pruetiei'  r«i-liool  for  the  .--ui^eons,  as  it  hml  been  for  three  ceuturioa. 
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and  there  were  but  few  sui^ifconH  of  the  time  in  Eiifrland,  Fninee,  or 
Germany  who  failtnl  t»i  piiii  i-xpi-rk-m-v  tlufruin.  S'evertheless,  this 
milimry  cxiwrifiicc  i*fiiiti-ilmt*-4l  liirli-  U\  ihr  mlvaiKieiinMii  of  surpen'. 
H:iei*r  Jtiiy-J  that  thi'  cliic-f"  tanm:  nf  die  ••upn-mtH^-y  ^if  French  Hirgen'  !u 
the  seveiitcfiith  ntitl  eighttt-nth  cftituries  wii^  the  wars  iimlertuken  by 
Ijoiiiii  XIV.  an<]  his  sticces^irt*,  and  thiit  streams  of  OeniiHD  blood  con- 
tributecl  in  sodk'  deprce  to  the  foundation  of  the  mast^'rshiii  of  (he 
French  iu  the  domain  of  surgery.  Thei-e  is  a  pmin  of  truth  in  tlil?* 
statement,  but  it  docs  not  ex]daiii  why  tlit-  Geniuui  ami  the  Englisli 
surjrecms,  who  ulwi  saw  more  thiin  enough  of  tiiilitsiry  mii-gery  at  tliiA 
Heriod.  did  nnt  make  the  same  nroj^n'As  as  thip  Fn-nch.  Army  ^-rviee 
gives  viiUiable  uxiierieiice  to  the  man  wliu  luiti  suitable  preliniiniiry 
training  and  in  we!  f  gnnm<Iwl  in  anattiiny,  but  for  thebjirbcrw  tunl  liarber 
snrgettnsof  the  eighteenth  enntiirv  wiieh  service  in<Tonsed  their  knowlwlge 
but  little.  Tt  iw  true  th:it  tlie  ■iiii'g«;imfi  h:ul  li'anied  sunielhiiijj.  They 
knew  ihnt  !?hot-\viiund.-*  w^-n-  not  |wti^nioiH  anfl  4lid  not  reouire  cauteriz- 
ing, and  a  l;ii^e  niunbir  of  ibcm  jirolwbly  alfo  knew  thiit  ortiinary  wound* 
not  involving;  the  b{tnes  really  reipiired  very  little  irealmcnt.  Nevcr- 
thelei^s,  thev  kept  on  preseribinj?  jmd  using  their  oils,  ointments,  pliuters, 
vulueraiT  driuks,  ete.,  the  fummhe  for  which  fill  a  eimsiderable  kikilv  iu 
the  snrjricjd  ireati'ses  of  the  <lay  ;  and  tbere  is  one  K]N'ciaI  rejiwin  tor  this 
whieh  the  nnwlem  surgeon  and  hbitoriau  usmdly  does  not  fully  ajiprceiale. 
Thifi  ri'u.'^iu  was,  that  the  eliarges  i»f  the  wirgicons  in  tlinsc  tiuu->'  wt're 
ba«il  upon  tiient!  applii-utious,  anil  this  was  al.so  tnu*  tor  the  onlinary 
practitioner*  of  me<liein« :  tWy  eoni|K)unded  and  dii<])ensed  their  own 
remedies;  their  ehaiyi's  were  made  for  the  r*'nu*<lies  nod  not  for  tho 
vioits;  and  hence  tlit*  fee*  wen-  in  iiro|Kirtion  lo  ibc  nundKT  of  the 
mixtnii's,  dnnigiitH,  luigtienls,  (rte.  whicrh  were  ortleriHl  for  a  [Mirtieular 
cflse.  The  surgctius  at  the  bi-ginriing  of  the  eighteenth  eenturi',  an  a 
rtde,  used  styptic  j>owden*and  coniprufwion  to  chwk  lu'nmrrhage.  Tliinse 
who  knew  anything  idioiit  the  uw  <»f  the  ligaturr  apixrar  to  have  been 
afraid  to  trust  it,  and  to  have  preferred  the  aetua]  cautery.  It  wa."  siip- 
po^d  to  be  neoessar^',  or  at  nil  events  desirable,  to  include  a  jjortion  of 
tlie  surriMUHliug  tissiiej*  with  the  art^-ry  to  be  lignteil,  for  fear  thai  the 
ligature  might  eut  through  the  mat*',  and  for  the  same  reason  the  cord 
wuh  often  tied  over  a  small  pjwl  instead  of"  being  made  directly  to  cneirele 
thfi  vewel.  In  the  army  the  surgeons  necessarily  practised  medicine,  but 
in  civil  life  they  were,  a.-*  a  rule,  forbidden  to  uw:-  or  prescribe  the  internal 
reiuinlie-'?,  tliat  being  the  Inisim-HS  cd'  the  physician,  who  claimed  exehuuve 
rights  iu  tliii*  rej*pwt. 

At  the  beginning  of  the  cigliteenth  century  the  leading  surgeons  in  Pari* 
were  Georges  Mari'schal  (Ui.5K-17;if;),  HUi^eon  of  tlie  f 'liarit^  and  fiTA  sur- 
geon of  Louis  XIV.  in  1703 ;  Jean  MOry  (104-^-1722),  firwt  fiur^etm  of  1 
tlie  Hfitel  Dion  anil  llie  deviser  of  the  o[jemtioii  of  puprapubie  puucture«)f  , 
the  bladder;  and  Pierre  IWouis)  If>5'.'-1718),  «-ho  hud  eoninu>ueed  leacli-i 
ing  anatomy  at  the  danliii  thi  Hoy  in  Iti'.'i,  aiul  iu  eonueetion  with  Ids. 
lessons  gavr-  demonstrations  of  sui^ical  ofM-rations  (in  the  iiidaver.     He- 
had  many  pupils,  and  hitf  Courji  »V nyimf'nutx  <h-  Chiruryiey  firyl  published 
Rt  F^iris  in  1707,  went  through  many  editions  and  wax  translated  into 
English,  Dutch,  and  (Jerman,  being  a  popuhir  manual  for  fitly  years. 
lie  advises  the  ligiituix'  of  arteries  in  amputations,  but  saya  tliat  at  th< 
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Hi'rtfl  r>ifu  tilt'  vitriol  Iiiitlon  is  iist-d  instmil.  He  advlsos  the  Mariim 
t>)>L'niti«ju  in  litiiutumy,  but  tay*  (Iwt  lit*  ilix-!<  iiut  U.'ltfVf  llio  lii);li  niM-ra- 
tiun  to  be  su  tlangemtis  an  \»  p^u|i|m>tm:-(1,  aiul  that  he  is  a88iin<(l  that  M. 
Riiuiet  has  uf^eii  {tr:iclit<H:]  this  o|)crat)on  ut  the  Hdtel  I.>ieu  with  happy 
MHHvsji.  He  tells  at  Knt^h  the  story  of  Fi^re  .Jaei|iKs  up  to  that  tlatt', 
and  a])j>£in'ntlv  ver>"  lairlv.  shnwiiii;  llii'  ipiiMRtiHi'  of  the  man,  hut  stvirig 
that  ii  !>ur^rn  who  i^  a  giNxl  umttniuiat  icuiv  ^ih-xx-kI  by  hi.s  meth«Hl ;  w)iieh 
was  true  iini|ihecy. 

Tbi.1  Frtro  Jaequvtt — Jacoucs  <le  Bcaulieil  (IC51-17I1I) — wa-  an 
i^nmiit  pra^Hut  tvliit  fur  a  time  \vu»  a  r«rvant  of  an  Itnlian  IiiciHtr 
natni-il  Pnllnni.  He  Itc^'nine  n  monk,  or,  a*  Dionis  Ftuy>,  »  sort  of  a 
mook,  ajut  mine  to  Pari;-  in  I'JitT,  lus  he  siitl,  to  ^hl^w■  the  sorgeoiis  how 
to  iMTfnrni  tithotoniv  in  a  |Mirti<^uhir  way.  He  wjun  wiewwrni  at  tirst, 
luiil  avcjuiix-cl  gi-i-at  repotaliun,  but  KH»n  h:ul  many  dtathsantl  lel'l  Paris, 
coinf!  in  1704  (o  Holhiml,  where  he  taiij^ht  his  methoil  to  Jtau,  who 
ifniirovc«i  it  into  wliai  i.s  ponernlly  known  a*  the  latenil  operation. 
FrertT  Jawjue."  hiniM-ll"  iniprovud  his^  inethoiiff  jfreatly  afk-r  his  visit  to 
Paris  iiiid  >{m'ii|  the  reM  of  htrt  life  as  a  wniHlenng  Hthotomiitt,  ehieAy 
in  Austria  and   Italy. 

'Hien?  in  luufh  gtHnl  ri-iuliiijif  in  Dionin:  he  iloec  not  confine  liiniHcir 
tn  a  mere  dewription  of  theopemfion-i,  but  gives  anecdotes  which  fnniish 
a  picture  of  bis  times  and  surround  tilers. 

(iabriel  le  Clen.-,  a  stiiytHtn  of  Lille,  piiiilinhed  at  Puri^  in  1C[t2  a 
little  I>"<ok  callwl  fjn  i-hir»r(jir  vomjJHc,  l>oinn  ii  wirt  of  i|ni7.-et)ni]>end 
with  4iiH>lii)ns  and  answers.  This  tx-i-aiiie  a  [tnpulur  niaEiiial,  |Hl^^-tll^ 
tliptu^h  eijfiite«-n  iilirions  and  trunshuions.  Hi-  mentions  the  H.Mel-I>ieu 
ihHIknI  of  ^toppin^  bleedini;  arteries  by  vitriol  buttoiiH,  aud  fa.\»  tluil  Jt 
i»  llu'  eu.*4loin  of  ihi'  HAiel  Oteii  to  employ  a  |K-rMii)  U\  keep  on  tin; 
drr?Min|(  with  the  liand  lur  twenty-four  hums  after  the  tip-nitiua. 

R  Sovianl  (^Hi.>(i-17(l2t,  surn^t^u  of  the  Hotel  J>ien.  pultlinhetl  in 
1"(I'J  hi^  A'diiCivni  remnt  «r (tJttu-rvutiona  eiiirurffit'fifrjt,  wliirli  waw  tniu.-*- 
Uled  into  English  and  publii-lietl  at  London  in  174i>.  Thi;*  is  a  vnhinblc 
rrtllcrtion  tyf  ca^'s,  e^intainin^  a  <lc?ieri|ition  of  the  touruitjiiL't  (nt^ine  that 
itatne)  at  applliil  at  the  IlAtel  l>i»'U  in  1*)S8  in  a  «i!*e  of  puewarful  Hpt- 
tioii  of  the  teniond  for  a  wuund  of  that  vesNel.  He  n-fers  let  the  |>cr- 
nirton-f  atniM-plMTeofthe  H6t<I  Dieu  an<l  its  elTe^'tj*  on  wounds,  give;*  an 
i>}t4'tx?«tirii:  iiii(r  t'u  Fi-tn.-  ■J»elpu■^,  de*i-nlK'!4  a  nw  of  derrnnid  cvf>t  of  ibe 
ovnri'  aiitl  one  of  <.i>n^>nilal  absenei-  of  (hi>  iM'ni.h,  and  giv(>H  di^tail-s  of 
iOUi*  remarkable  uiM*94  of  lithotoniy.      It  in  a  iMMik  wtii-th  luivio};. 

fCi-D^  JautineM  (Vois.'iunt  de  (nirenp^ol  ( IU88-1 7y3}  publij*liwl  his  'D-aiU 
Wm  tijirnUiiiun  tlr  r/tiniff/ir  in  17*itl  (2d  ed.,  3  vols.,  in  17^11).  He  waa 
one  of  the  !•«->(  nnatonii^t^t  and  ^url^'«tMn  of  hi?  time,  und  inlriHlncei] 
numy  ineibtKls  in  detail-  of  oiMTitionr*  for  iiaRal  polypus,  bflre-lii>,  stmn- 
CiilattHl  bernia,  etc. 

AlexiH  Liiln- (miW-I72«),  whow  name  renuiinw  ivmuhh-hhI  with  the 
ftirni  tif  Iiprtiia  fipsi  dewribi'd  hv  him,  wa.*  a  sni'peon  who  devoted  him- 
pi?If  larpi'lv  to  pith'i''  iitBt<.»iny,  und  whotJc  jkijxts  arc  c>ntuine«l  in 

tlu-  Memoirs  hI  the  of  Sur^'rk-.     He  Hr*l  proiM>sfd  tlie  oiK'ra- 

tktn  ofrolotiroiv  in  iThi, 

Xii'ohi'-  Andrj-  (.l'ioK-1742),  ilwin  of  Ihe  medical  fiicnlty  of  l*aris  in 
1724,  bi  kmrnn  in  the  ht^toiy  of  sdrger)'  by  hiit  L'OrfhopAli>,ou  Cari  tU 
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prhxmr  ttde  cnrrirfrr  Hfini*  hf  ruf'tntt  {f'>  tiiformiih  dn  «>r/«  (Paris,  1741), 
Detng  the  first  work  in  which  tht*  wun)  orthopoKlm  is  \x?cA.  It  is  u  po|i- 
ular  treatUe  on  the  tare  of  cliiklren,  and  has  verj"  little  to  do  with  ortbo- 
p!i>ilia  as  that  word  is  n<p«'  understood. 

Tlic  mi)«t  liiAtinjjiii.ihi-d  siirp.'on  of  the  first  half  of  the  eighteenth 
eeiitiiry  w:is  .Icjiii  I^itiiis  IVtit  (ItiT-l-lT-V)).  who  riiti-iiil  ilii'  iiriiiy  ai  llitt 
ajji-  of  ci^liucii.  la  1700  he  -sottU-d  at  I'nris  and  I'dnnm-iiecd  giving  a 
private  toiirw  of  leetuR-s  iu  aimtoaiy  aiul  siugtrrv.  Hf  JnveDted  tlie 
Herew  t<iiiniiqiict,  an  Hii|ilinn(^i;  tif  altnust  a»  niii<-li  iiii)K>rtanif  us  the  llgii- 
tiire  tothesiirgenn  who  hiijt  to  amputate  with  nii>kilIod  fts.sistanno,de\'i.aed 
herniotomy  without  opening  the  siic,  and  made  an  iinpriiVfineiit  in  the 
circular  nielh(Ki  of  amputation  by  catlhip  siicec-isivflv  the  -ikin  and  tlic 
miL^cIes,  inntead  of  dividing  them  at  one  r-troke  aecoi'ding  to  tlic  old 
luethtKl.  Thin  wa^  ("arrit^d  stUI  funher  by  I>cssuilt,  wlio  dividttl  tlioi 
muttcles  on  two  level.-*.  To  Petit  al^i  is  due  the  eredit  of  having  first! 
deuionstnited  llie  nitvhanism  of  tJie  weJuwan  of  arteries  in  wounds,' 
shdwinif  ihi;  r-liief  ppiH-i'ss  to  Ik.'  tlie  formntion  of  u  rliil^  a  part  of  which 
iniiTounds  th*"  etid  of  rhf  Vi-sst-l  and  a  jiarl  of  which  is  a  plug  o«'<'n]>y ing ; 
the  cavity  ;  and  of  giving  the  fir^-t  account  of  nioilitieti  ossiuni. 

After  the  Irinmpli  of  the  niedieul  Ihenlt^'  over  the  unrj^'onc  and  Ijar- 
ber  slii^eona  in  the  middle  of  the  aeventeeiith  centavy,  tlie  College  of  St, 
Cflnie  eontinned  to  j^ivc  instruction,  ahhouph  il  could  not  irnint  degrees, 
and  in  1090  the  number  of  the  students  was  greater  than  the  number  of 
Btudentr'  ill  medicine,  being  over  f*veu  huiidi\.tl.  Il  wan  by  no  means 
]NH»r,and  in  KiSM  it  l«'giin  theeonslrnetion  of  a  new  ainphillicntre,  which 
was  completed  In  1G04.'  In  it  were  given  leswms  on  anatomy  and  sur- 
gical opemtionsj  and  similar  teacliing  waH  given  ity  a  few  ambitious  young 
BUi^icims  as  a  [irivatc  enterprise.  To  iK'cmo  u  nieniber  of  St.  Cfime  the 
a^pipant  must  iiave  been  an  apprentice  for  at  h-ar^t  Ak  vian*  before  h« 
could  ])n!sent  liiuis(>lf  to  pcriorni  his  ''grand  ehef  dVuvre,"  which,  if 
Bueeejfjifu],  would  make  him  a  jna^'ter  Hurgeon.  This  "gnnid  chef 
d'o'iivn;"  was  a  long  proeejs  of  examiiialion.  Tiic  M'ashington  Libmry 
oontiiinrt  a  ntaniinl  of  nre(iarntinn  for  it,  in  the  fi»rm  of  a  iieatlv-written 
manujjcrijtt,  bound  in  four  volumes,  8vy,  "  par  C.  Caulay,  rfcu  eJiirurgiea 
juri-  lo  24  jiiillet,  17;t7." 

Kranfois  de  l*ij»eyronie  (1R78-1747)  was  a  surgeon  of  MontiH-llier 
and  deniom-trator  of  anatomy  iu  the  .Sciioo!  of  lAIedicine.  lie  eaiiie  to 
Paris  in  1714,  .uoon  became  surgeon  of  the  CliaritJ'-,  and  tirHt  siu-geou  of 
the  king  in  173G.  He  ivas  wealthy,  and  s]K'ut  his  money  fitx.-ly  for  the 
benefit  of  tiie  Hoval  Academy  ofSurgcr)',  which  waw  organised  in  17111, 
increasing  in  fame  and  piv(ft|*rity  for  tlic  next  forty  years,  and  tliivmgh 
the  iigviicy  of  winch,  to  a  eoii.«iiliTabIe  extent,  Pari.s  became  the  great 
Biii'gieul  rentw!  of  ihe  world.  .1.  \..  Pitit  laK-aim'  ilu-  firsi  din-eior  of 
the  academy,  and  Sauveur-Fnin^ii!*  Morand  ( H»!)7-l  77;i)  it.*)  Jiii*t  si'cwv 
tary.  Moiainl  was  an  ingenious  ^urgojii.  He  proposed  amputation  at 
IIk'  hit>-joiiit  ami  ovariotomy,  and  jK-rfoniied  the  high  ojH'itiiion  for 
|(tonc,  but  he  was  an  Lmedaeateit  man,  and  was  unable  mtisfaetorily  to 
wrfomi  the  duties  of  secn^tarv  of  the  acadeniv,  which  post  he  rL-riigiii-d 
\\\  I7;l!).  lie  wa.*  sacixi-'di'd  by  Antoiiie  I»uis  (172.Vy2),  lo  whom 
tim  SUCCCS6  of  the  academy  aial  iti;  imirked  influence  on  the  prepress  of 
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BOfXcn'  tut"  to  a  groat  rxtetit  Jiie.  He  wai*  prufeswr  ol'  pbysiulogy,  and 
in  i~f)l  hwnnxv  airjpion  of  tliv  Charitf,  but  In*  wuj*  iir>t  «i  luiirli  an 
tUMTiifnr  or  invi-rilor  as  lie  wns  a  luiimc*!  liLstoriiin,  wlitor,  and  crilic. 

An  indi*iK;n!«l>k'  wurk  for  iIk-  ntudi-ut  of  (lit-  IiiMorv  of  suiyt-n,'  Ln 
KriiUHi  at  iJii."  [MTimi  ij-  Uw  iioUix-lioii  of  I'nlojricH  imimmmrtil  In-  I^uis 
iipim  dii-^'anod  mcDibcis  of  the  ncadem}*,  publisliod  with  noios  »nd 
uit]M'iidu-e.-«  l»y  K.  F.  DiilHtift  in  lrti>S#.  Tlii-sc  wt-i^ilk-il  H»<jrjt  are  judi- 
cml.  iTitiral.  histnriiiil  c-nftxy-.  winch  are  iinfvjuallcd  in  Jriirgical  hingrapliy. 
At  the  eonmieuctrtnent  t»f  his  eulogy  ou  Le  Cat  lie  renuirks  that  tnese 
memoirs  will  form  u  iwrt  of  the  hii^tory  i)f  the  Academy  to  he  reud  in 
yvsim  to  cotue,  and  that  the  truth  ninst  t>e  told;  and  In  thin  he  wgi^i  a 
true  prophet.    Htj*  U-Mcrt^  divtrav^  de  cJtiruij/u'  were  ]mhlished  iii  ITHS. 

Of  the  curlier  rocmbeni  of  the  ocudeniy,  l>esideA  thiMc  alriiidy  iiametl, 
the  mwt  distiiiKuij-hcd  were  Le  t>ran  and  Le  Cat.  Henn'  l'*niii9oisi  le 
Dran  (lBHri-177.'J),  the  i^)n  iif  a  siirpNin,  was  ediir^ited  in  Paris,  and 
lut^iiiie  .1  ni.i>ter  in  .wuri^rv  at  llie  aj^e  of  twentv-two.  In  1724  he  wjU* 
ttpjMtinted  r>ne  of  llie  four  snrgi^oni:  of  the  Charity,  and  e!>tahli:<lKi]  an 
unatouiirjd  sehoul  there,  and  in  17S0  published  liis  PnraJWe  dev  difff- 
rrnten  uuinlirt  de  t'trrr  la  yierre  hots  de  (a  vtimir,  which  gave  him  nuieh 
reputation.  In  \1'M  he  wa«  -^ent  t\A  chief  sm^Ktu  to  the  army,  and  pnb- 
Ur-tiLtl  tl*o  rcKuh  iif  hi**  obiwrvationw  in  ITIiT  in  hiH  Tmiif  ....  *i47-  U* 
jfftfycfi  d^'innef  "/<-ii,  whieh  went  ihrtHigh  H-venil  lHlilion^%  In  1742  he 
■piihlirthni  n  tn-jitise  on  n|»i-'nitivr  siiriifrj*.  I^-  Dran  nuide  no  great  non- 
trihutiun  to  surger^',  but  he  wais  a  celebrated  t<.>nelier  and  luid  many 
pupil«  frum  Gemuiny,  thn>ugh  whum  liid  melhoil  )x°mnie  |>opulnr  iu 
that  iTi>iinlr\'. 

("huide  N'ieohis  le  Cat  (1700-68)    wna  a  huiwod  of    Uoucn,   who 

^;b<•«■flIn^•  ^urgL-on-in-i'hief  of  the  HAtcl  I>ien  of  that  city  as  the  result 
of  (-"(miinr*  in  172*.'.  He  won  many  prizA-;*  from  the  .-Vcademv  of  Sur- 
jrery"  in  l^aris,  luring  -^pei-ially  skilhti  in  '*  prixe-<^-ay  writing, '  boi-anie 
proft^^Mir  of  anatomy  and  Hni^T)'  in  the  school  estiiblijihed  at  Ilouen  in 
MM,  and  actrarted  many  students.  He  waa  a  vuhiminons  writer,  but 
hi*  jKipcrs  whii'h  n-hile  to  lithotomy  are  the  onlv  ones  of  any  sperial 
value.      Hi<?  n.'|tiitntion  wa^  gix-ater  abroad  than  it  wn.*^  at  home. 

Orher  -surgiiad  writers  of  itn!?  perir>d  arc  (iuilUmnie  Muii<|ueHt  de  la 
M"tU*(Iii-y»-17;;7|,  whi>^e  'rffiilSpoinpUtdffh!rnirfu-(livois.,  Paris,  J72'2) 
woA  a  vvt}' popular  texl-lMKik  ;  (ieoi^-s  de  la  Fuye  (1099-1781),  who*« 
f'rinripfji  iff  <'/i(r((rf/*V  (Paris,  1780),  an  elementary  handbook,  passed 
thpitigli  nutny  editions  and  tnuu'Litions  ;  :uid  Klie  Col  de  Villurv  [Ifil^j- 
1747),  whor«'  <\iiii-n  dr  rfiinirtfu-  ap|H'are<l  in  17.'W. 

Dt^mini'jue  Anel  {l*i7H-l72.'>  '*),  a  native  of  Tonloiisie,  vmn  a  pupil  <"if 
J.  I*.  Petit,  a  (^irgeoii  in  the  Kreneh  and  .\u.-lriiui  siniiierv,  and  a  wan- 
derer over  EnMiK'.  In  1710  he  ligale^l  iJie  bnuihial  artery-  of  a  priest 
hx  R'>m<*  for  traumatie  uueurLmi,  and  thi»t  is  ulaiuK-d  as  a  triimiuh  of 
r         '  .  r\-  pn'ctHling  the  method  of  John  Hunter.      In  fact,  it  wiis 

1  |«.'rf<iriiic«l  and  de^-nlK'd  long  lifltm*  by  Guillenieau.      In 

(ietiow,  in  1712,  he  ch-visi'd  hiii  o|ienitinn  for  laehrtinal  fij:tnla  and  tin; 
!<>'nngf  whieh  ntitl  Ixnrs  hia  name.  In  171ti  he  was  praetl'^ing  u^  an 
vytt  KUrfRHin  in  Pari*. 

(ipi»rgc  Anuini)  rle  Rnnsil,  a  French  surgeon,  went  lo  I»ndon  prior 
to  174.S,  and  n^iuaiued  there  until  his  death  in  1774.     His  Ditutrftaiion 
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on  Hemifi  (London,  1748)  was  a  paper  of  much  importanoie.  Ilii 
JH&noires  </c  cAmoyiV  (Lunduu,  17G2,  2  vols.  4to)  contains  uuitU^r  i»£ 
ponnannnt  value,  and  a  etiriims  jmniT,  "  Inconvenient  dt-s  TViUffntt;,-'  [nirw 
tii'ulic-iN  anx  l*r^tn-s  do  I'KjiHsc  Itnmjiinc,"  witli  n-fereiiw  Ut  I^viticm 
X-ti.  "3).  In  IT^i'i  lie  cxriwd  rlit'  uefiim  and  a  |Kirt  of  the  (-■oloD  and 
ileum  in  a  caw  of  hernia.  | 

Jean  Bastrilliac  (1703-^1),  Ix-ttor  known  as  Frtro  Cflme,  was  the  txifl 
of  a  Hui^ivn  iind  wa.s  ediieutod  as  such.  In  1729  he  beenme  a  monkj 
but  cimtinueil  to  practise  surgery  amouji  the  ]nH»r,  and  invented  thi 
lithiitume  caoho.  He  pulilislicil  aiHinyiimiihlv  iri  1751  an  aewauit  of 
hU  i>pi-rati4Hi,  and  in  1770  published  a  j wiper  on  tlie  liigh  nperatina 
He  wa>  a  f^kilful  surjfi'un,  ana  obtairietl  gi-eater  succe^  witli  his  iustnir 
nient  than  any  oilier  |M!rs«m  ban  been  able  to  do. 

Pierre  Bmsdor  (1721-97)  was  professor  of  arntomy  and  o|)erativi( 
snqien-  in  the;  C\ilh'p«  of  Surjjei>ns  of  l'ari.s,  and  e<nitrihiited  to  thi 
Meninir,-*  of  the  Academy  nf  Siirjirry,  His  name  is  renienitK-n^'d  in  con- 
nectiuu  wilh  hi«  suj:jp;»tion  to  (rent  certain  auwiriMiis  by  liptiiuu  of  th< 
artery  on  the  di-^tal  side  of  tlie  tumor ;  whieli  was  first  dune  by  Wanlrop 

Fnmeis  (t.  I»v»eher  puhlusheil  in  the  Memfiiri  of  the  Aeademy  oj 
Surgi'iT,  in  ITtJW,  a  imijht  on  jjinifilmt  wounds,  in  which  he,  for  the  fii 
time,  allowed  i!ki(  what  wi-re  huiiimisihI  to  l>e  the  efleels  of  ilie  wind  of 
bidl  were  i-eally  due  to  the  ball  H.-n-lf. 

Hugucs  lijivaton,  a  surm-on  nf  the  French  army,  published  in  17. 
the  beat  treatise  on  jrnnshot  wounds  which  had  yet  apjwurcd.  Hi| 
Chinirgie  tV<inn?e  wm*  i«*ueil  in  17*j7,  and  hi*  Pratique  wo^eme  df  £| 
ehirurtfir  in  !77n.  He  wils  the  first  to  pra<tisc  ampiitutinn  by  tU 
double-Hap  metlKxl. 

Jean  Joseph  Suo  (17ll)-92),  sou  t>f  a  l*:iris  Hiirfreon,  and  (rflen  menj 
tionod  iis  '*  Sue  le  jeune,"  was  a  teacher  of  anatomy,  and  in  1  "fi  I  one  of 
the  »urf5«ons  uf  the  Charitt.  Hu  publi!-hi'<l  LihnvnU  de  chirvrglr  (Parii 
1755),  Traitf  tiea  ftfrm/d^ea  (Piiria,  I7G1),  and  IMiovnaire  juiHifif  d 
chirurgu!  (I^ri*,  177il).  i 

J(ain  Louis  Bolhwi  (1730-1807),  a  professor  of  anatomy  in  Pari« 
devise*)  a  number  of  iustniments,  amoiifr  wliich  wiw  the  canula  foj 
]>tn}^in);  the  ptt^teriur  nares  <«li11  kimwii  by  bi>i  name.  | 

In  the  hitter  pirt  of  the  eentury  the  leading  HurKi-im  in  Paris  wa| 
Pierre  .h»?ieph  Desauli  (1744— SS),  who  became  surgeon  of  the  HAt« 
X>ieu  in  17^*^,  ami  simui  had  a  on>wd  of  !!tu<leuts  fivlhjwing  his  ]mbli 
clinic,  the  like  of  which  bad  never  bi-en  sei'ii  Itifore.  He  was  a  pujii 
cf  Jjouis  afid  of  MoramJ,  iind  !surg«?fm  cif  the  Charit/-  in  17f^*2.  Ili 
wuif  thi-  liT^it  teacher  of  surgiwil  anatdiny  in  the  tnoderu  sense  of  tb 
term,  mnde  many  improvements  in  the  treahuenr  of  fractures,  and  txtn 
Irihnted  largt-ly  to  the  ptrfectiug  of  surgical  technique.  He  wm(| 
ahniKsi  nothing',  but  hia  pupil,  Biehat,  pave  the  fiiibstunce  of  his  teach 
ings  in  the  iKuvrfnchtn/i-ffivfi/en  (.1  vols.,  1798-1803).  In  1792.  l>esu«l 
waH  arrested  tui  tlu'  charge  i)f  liaving  |»oisoue4l  the  wounds  nfflome  of  th 
revolutionists  who  had  been  hronghi  to  (he  H.^tc!  Ptcu.  It  was  then  hu 
a  step  from  the  pri«.iu  to  tJie  wallold,  and  his  ])Uiiils  formetl  ihenii^dvfl 
iuto  a  deputation  to  defemi  him  before  the  iributial,  their  BiKikeKUiai 
being  Jean  I*ierre  Maunoir,  a  young  S«-iss,  afterwanl  a  celohrat<'d  «u| 
gcou  in  Geneva,  whose  pleadings  prcvaikil  and  Desiult  was  releueed. 
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Thi-  Hotel  Oieu  of  Paris  was  the  "  oldest,  loT^josr,  rieliMt,  and  worst 
hospital  i»  Eurupc."  In  tla-  latter  [lart  of  tlio  fii^lilwiitb  tuntiiry  it  tron- 
taiiKHl  (ivf>r  twplvi'  liutxlnil  htfU,  jiiid  r^niu'tiitic?*  ovt-r  tJittt-  tliuiisniid 
jMilients  luiviiig  four  or  five  in  one  \h<\.  Tlie  first  distinct  mention  of 
Hirv«-irni4  in  the  H<*'(el  Dii'U  (HX-iifs  in  tin?  nt-onls  iif  tlic  year  1539,  in 
which  it  U  opdenil  that  the  .«iirj;iiin  .UKnit  la  N'orinand  >^m\\  Ito  retained 
to  tt'Tw  to  niirjjt!on  in  the  U«"»tel  Dieu  in  placv  of  Georpir  Itnrhas  at  a 
•nlarv  of  niKrtit  *»w  hundred  and  eighty  frane-s.  By  deelamtioii  of  the 
tnana^cp^  in  HiOo  (he  ^nr^i-on  muxt  call  a  phvriirian  tn  t^-i-  nil  the  oiKrru- 
tiiHifl  <if  HirpTV  whieli  he  ."hnll  niake  within  the  Hotel  Dieu. 

In  Iti.VI,  .lai-^iih^  Petit,  mooter  of  surpTv  in  Puns,  was  unmed  awt- 
giHtii  of  ttu'  iiiMel  Diuii.  This  was  an  invasion,  for  njr  to  that  lime  the 
8urK(^iUH  hiid  l)f*'n  elia-vn  from  luimnjf  tiie  f=ury»HinH  ipf  the  hospital. 
This  Jaotjaes  Petit  gave  a  rtiurw  of  anatomy  to  the  pupils  in  the  ht>s- 
piwl,  eonuneiieeil  the  eollet'lioii  of  in^tniuiciitf  of  wirp-ry,  ami  pive  a 
^4nrt  of  i-tiOFM:'  of  siirfp^-rj-  at  the  Iw-flside.  Thia  was  the  l^'fjinnin^  of 
Tcliiiieal  Mirjrvry  in  thi»  hiinpital  and  in  Fram-e.  He  entere*!  the  hfttel 
at  the  agf  iif  thirteen,  rttndietl  r^urfiery  there,  and  filled  the  phice  of  siir- 
p.'on-in-chicf  until  1705.  The  »tor\*  wa*  that  ho  wa*  more  than  sixty 
years  in  the  \mu»'  M'ithont  puttinjr  his  f<M)t  lait^ide  of  it. 

He  wjLs  siirreede<l  in  170o  hy  Sf^rf,  one  of  the  most.  ei'Iehnib-^l  of 
tla-  sarjie^jns  of  thi»  peri<Ml.  M^ry  was  ttiieeewled  in  1722  by  Thibault, 
111-  hv  Pierre  Btaidon,  and  he  hy  Mon-.iu,  who  wa.'<  siicctt'ded  hy  Desault 
in  ITM'l.     iX'Suilt  was  snrec^xled  by  IVIletan  in  171i6. 

Tlw  riHxirds  of  the  IlAtel  Hitm  which  esea]>e*]  the  fire  of  1H7I  have 
bwn  publi-ihed  by  the  Bureau  of  Public  Assistanee  under  the  title  Col- 
trfUun  lie  itoi-Mmfntit  fjour  nervir  A  ChUtoivr  «/r«  fifipit'iHX  tie  Pnriv  (Paris, 
!SHlo<7),  In  the  sei-'nid  of  tlaw  volnint^  pnblislie<l  in  IKSil,  an-  )jiven 
the  deliln'mtiinis  nf  the  jpivernon*  of  this  hitsjtital  for  the  vears  I7iW  to 
171*1,  at  the  time  when  the  hospital  wah  Uidly  "veren>wdc<l  ami  com- 
plaints were  U'ing  made  bv  llii;  sargiims  of  the  management  of  the 
institution.  Among  4'ther  tilings,  it  contains  a  copy  of  the  memoir  of 
the  Sister*  in  charge  of  the  lio-(i>ilnl,  who  in  1780  made  a  iyttnplalnt 
ag:ilii-t  IV'sanlt.  to  the  eti'eet  thai  he  was  bringing  piinil>t  from  the  out- 
side into  the  ainiihitlieatre,  whieh  should  la-  ivs(TV4-d  fnr  the  pupils  nf 
Uii'  hiispitui  alone,  that  the  dressing  of  wouimIs  was  being  intorfered 
with,  ami  tliai  from  two  to  tlirec  hundred  strangers  were  iwlmitted  every 
day  tn  h»ar  hL"*  li-iTtnre**,  To  lliis  there  is  a  long  reply  hy  IVstiilt,  show- 
ing that  the  complaint)?  were  in  piirt  ill  founded,  and  urging  that  it  id 
eimtnir^-  to  the  public  g"""!  to  eonliiie  clinical  instruction  to  the  pupils 
rcsid'.'nt  in  ihe  house.  The  matter  wa^  investigated  an<l  the  decision 
WW  given  in  lav. it  of  iVi^ault.  A  very  interestuig  dujterijition  of  (he 
ol«i  Hoti-I  Dieu,  ."howing  the  arrangement  and  ehararter  of  the  ImhIs  and 
furniture,  overcrf>wding,  etc,  in  given  hy  Dr.  J.  B.  Tenon  (1724-1816) 
in  hi-  3tri»nirrji  nur  Im  hi'ipxtnuj-  tie  I'nrijt  (17S.S,  4to). 

Knim.t.is  (liopnrt  (171.'l-!»."i>  Itec-amc  profe^-ior  in  1771,  ami  in  1780 
[I  ■.    M'itli    I*e^iiilt,   the    TrttUf  dc*   }nnin'fie«   ehiiiir^iivilr^  et  iltn 

1'/  -.  fit'.,  «ditfli  eiuitains  7*}iw  of  Desunlt's  views,  but  which  was 

whidty  wriitefi  Iij-  Chnpart.  His  name  remains  f^onnocted  with  a  form 
of  mnidl  amptihitioo  of  the  foot  first  deseriU'd  in  1792. 

iLipluK'l  Bienvenit  fSulMitier  (17;t2-l><ll)  was  a  pupil  of  Petit,  and 
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became  professor  of  nnntoniy  in  ilie  Royal  College  of  Surgery, 
priucinal   work  «■».«  his   Dt*  la  mfdecinr  ojtfi-atoire  {S  voh.,  17118-1810] 

.1.  Vr.  1>4>.->lt)iiiiii[)s  (I7JO-I.S24),  ii  pupil  of  Mon-au  und  i*urg(ion  oj 
the  Churiti^'.  bniuplit  the  Himlrriim  opi?ratir>n  for  anenri?in  into  notic 
in  KntiiL-r,  ami  puhlifliwl  an  intt-Tontiuj^  liisturieal  treatise  oii  litliut*jni 
in  17im. 

Fnmv"if*  Qnc-^iay  (1694-1774),  aeoretan*  of  the  Academy  of  Surgerj 
wntif  a  work  im  the  Iii.-^tory  of  suiyerj'  in  Frann:;  vvliieh  w  full  of  nritm 

Aiitoiiio  Portal  (1742-1832),  professor  of  anatomy  in  the  Royal  Col 
lege  of  Franw,  i?  tlie  author  of  ITin/uire  <h  /'«jinfonijV  ei  tlr  la  chino'^u 
etc,  (7  volft.,  Pnris,  I77()-7:{),  wliirh  is  a  iisi-ni!  lnH>k  of  reftTPUce. 

Jean  Hen^  Sigaiilt  stuiiiotl  stir^-n-  nt  Paris,  and  wa:*  twreiveH  as  mat 
tcr  in  the  wlmol  in  1770.  In  1768  he  presented  a  memoir  to  the  lioyu 
Aeadeniy  of  Surperx*  proposing  to  ?iiltsti1iite  tiie  isection  nf  them-mphys) 
of  the  pubis  for  the  Ctesarian  i*ection.  Tlie  urojKw;d  was  not  approves! 
l«it  he  |M'rronn<'<l  the  ojH'ratiim  in  1777  with  suci-eHS,  and,  iis  lie  liai 
Wfonic  !i  dndur  of  the  Kaonlty  of  Medirine,  his  new  o]H'rnli(in  wa 
reeeived  wltli  jirt-at  cnthusiiuini  l>y  tlie  members  of  the  faculty.  H 
published  his  }f<iiioirf  [i<nr  /«  nicfirni  tir  ttt  Mjpiiphf/tu'  (tcjt  om  jiubit 
prodtfuh-  nnr  In  fnitiin'.  Houi'hnf^,  hi,  niij-  asfrmbtfrg  du  ^"1  du  6  dfcembn 
1777  (Ifi  pp.  4to,  r-*aris,  1777),  and  Dlspours  imr  tea  acantageg  de  t 
aedion  de  In  si/iiiphifKr  (Svci,  Paris,  1778). 

(ieoiv  FiptL'her,  in  liis  Vhiraryk'  vor  PK)  Jafnrn  (Leipzig,  1876),  ha 
given  ft  gnipliic  picture  of  the  eoiulilion  of  nuip^ry  and  sur^fHina  il 
Germany  in  the  cigbt*cnth  oenlury.  The  ^n^t  niaiw  of  the  peopl 
oouki  only  obtain  siirfjiral  treatment  from  loeiil  barbers  or  from  n'iimlel 
injT  eharlataus.  The  barber's  apprentire  cinild  hardly  write  or  eva( 
mid  <i(Tmau.  IK*  learned  how  to  shave,  and  then  went  from  hou^ 
t»i  Imnsf-  to  fi(Tve  his  master*^  clientiS.  Hf  wa.s  also  taiif^ht  how  k 
eliarpen  knivei*,  jiprwul  l>li»ter!«,  and  make  lint.  He  in-rform*^  the  mo4 
menial  duties  in  (lie  liimse.  and  m-casionally  one  of  tlie  uidtanpy  youtb 
ran  awiiy  and  wsls  duly  advertised  us  a  sort  of  ruinnvny  slave.  Thi 
people  were  fjrowly  i^jnnrant  and  intensely  superstitious,  iM'lievinjj:  it 
charms  and  niapc^ ;  anil  tlie  supply  id'  Ihis  kind  of  nicilii^ine  was  ml 
wniitirit;.  T'lr  rnttcrs  for  stone  nml  hernia,  the  cjitaract-npci-ntiirs,  tl| 
bone-rtctters,  and  the  tnivellinf;  ehnrlatanrt  flourished  evervwhere,  ailj 
the  repeated  edicts  und  ordiniinee-t  it^ued  by  kings,  nobles,  ami  ci^ 
authorities  to  remove  the  eomulainti*  made  by  the  physicians  and  to  setlj 
the  diflifulties  merely  prove  tlie  condition  of  the  times  ami  f^eem  to  havi 
had  veiy  little  ctfeot.  Kven  the  executioners  competed  with  the  suif 
gi-oiis.  They  weiv  fiUp|K>»ed  to  haw  sjK^'ial  desilinp*  with  the  powep 
(if  evil,  and  in  eousi'iiuence  to  have  speeiiil  knowJedtje  t»f  the  means  q( 
ouriiig  discasr-s  consitUTct!  to  b«.-  due  to  witohcnift.  A  part  of  their  imi^ 
new*  wna  to  ^lisItH-ate  joints  by  the  nick  or  to  brejik  bmes  u[ion  the  wheel 
and  lienci'  it  was  suiiptisi-il  that  they  had  special  skill  in  the  re{inir  ol 
fractures  or  of  disl^K-jitifuis. 

The  |)rai'ti<'e  of  mnlicine  wii,-  forbidden  to  tin'  executioners  in  I'riissij 
but  in  llie  year  1744  Frederick  the  (Jreiit  jfvantetl  to  them  permission  t 
tn-at  fracturcji,  wounds,  and  ulcers,  and  when  the  Ilerlin  furpcons  com 
plained  of  tin-*  he  i.ssiied  an  onlcr  sayinjr  that  he  had  not  |MTniitted  a| 
exeeutii.iiiers,  hut  oidy  the  skilful  ones,  to  practise,  and  if  the  sui^-o; 
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I  skilful  u*  they  prett'od  to  be,  everj*  one  will  rather  trurt  them  than 
j^fo  an  I'xci'titioiRT;  but  if  x\w  Mir}^*mB  are  i^'iionimuseii,  the  [mblic 
mini  ont  Hiilfcr,  hut  tnust  ."iibmit  tn  Iw  trente*!  by  iJic  exeeiititttier  nither 
than  ti>  rt-Timin  laiuf  ami  crippled. 

In  (ivrtminv  thi!  lirst  surgeim  of  iiiiportuiice  iu  the  fiKliteeath  centur)' 
iai3  Ixtrcnj!  H«'i^n:'r  (lWK;i-I75H),  ii  iintivi^  of  FraiikCiirlHiri-ihe-Mnin. 
ArtiT  (ttudyinp  iiiMlicirio  for  tlmr  yc-urs  at  Giesst'ii  ami  otht-r  German 
iinivn>itie^,  Ir*  went  tn  Amiitt^nlaiii  in   17IXI  tii  t^tixly  imal^itity  and  gur- 

ft'ry  imiler  RiiVM'h  and  lijiii,  and  tmik  his  degree  nt  I^eyden  in  170rt. 
iv  ^aimil  e.\|»«'riem'e  in  the  anny  hr«i])it«U  at  Brabant  und  Flanders, 
mwlca  ttrtir  iiilti  (irent  Urituin.und  in  1710lH*etime  profe^^^or  of  unatomy 
ami  mirgeri-  in  the  University  of  Altilorf.  Here  he  U-etiirwI  in  I^iiin,  but 
frniiul  tile  HindentA  ainl  yonng  Kni^*ons  m  tgnnmnt  that  he  detiTniiniitl  tu 
print  his  vvKtem  of  siirgerj*  first  in  (Jemian,  which  he  did  at  Niirenihrrg 
in  I71H,as  he  rtiite:*  in  nit<  preface'  to  later  tHlitimiK,  ami  as  jiiven  in  bibli- 
*>-  I  have,  however,  never  hi-cri  able  lo  H'f  n  yi^yy  of  this  date, 

til'  ■  -!  i-fjitioij  in  the  \V;ishin;;t"n  Libntry  having  the  imprint  "  Xfim- 
bi*TV'r  iH'y  Johiirm  lioflinann>  K-el,  KriK-ii,  ini  Jahr  niileexix.''  Thewnrk 
i*-a*  a  ver>'  [M.pular  one,  ami  was  trunjilattsl  int4t  Laiiti,  aiid  tbenee  into 
Knirlish  nndcr  ihe  title  iif  A  yenmit  ttj/Ktan  of  nurfifi-ii  (I74;t;  7lh  i*d. 
l7.'i'.H,  fonriin^  a  thiek  nimrto  whieh  is  still  exeellenl  n'ailinjt  for  a 
.-iirpt.n,  Sliiirjt  says,  in  the  preface  of  his  Vrificii  emjuiri/  (IToO), 
•'  llei-iiT'?!  S«r;j»Ty  IK  ill  everv  lnMlyV  liands,  and  ttie  ehanieter  of 
Hei'ter  i<  fift  well  e<tnblWie<l  in  Knglaml,  that  any  account  of  tJmt 
work  ia  neodlen." 

The  other  (ierman  university*  professors  of  «ir(»ery  in  the  first  liulf 
of  the  cijjhlrenth  ix>nliiry  who  are  worthy  of  note  atv  Halter,  Plainer, 
Wauelinri,  and  lids-. 

Altinvht  vnii  Hnller  (l70Ji-77),  a  native  of  Bern,  n  pui)il  of  Roer- 
haiive,  and  on<'  of  th<'  Kf^"tvft  phvi'ieians  who  ever  lived,  was  ])rofesBor 
of  anatomy  nml  wirgiTV  in  I  he  L  niversity  of  Gottlnnen  from  178(>  to 
17W.  and  pjccrlwl  a  |xmerful  influence  on  the  develupmcnl  of  anatomy, 
pi.  '  * .  and  furiijerv  thriHigh  his  wrilinpt  and  IiIh  pupils,  wlio  t-anie 
!■  'Hi  all  part-*  of  KumiK-.      He  never  |K'r(orinetl  a  !*uryical  o|mt!1- 

tiMii  on  ilie  living'  l-niy,  and  hi;*  teaeliing-  in  siir^-ry  wasilH-reforr  purely 
tlieon.'tiiid.  His  iiihfiofheat  t-hinirf/!rit  (*i  vols.,  IJcnie,  1774-7-'))  is  the 
itKwt  valuable  work  on  the  hinlori'  and  literature  of  «irjrery  titat  lias  ever 
liwn  piibltAlitil.  Hi'  rdai'eil  on  a  firm  foundation  the  experiitienlid  method 
in  dcrtline  with  Mir^iic-al  pnibleniH  whieh  was  a  little  later  m  successfully 
ei"  '   by  ■bib n    Hnnter,  an<l  whieh  hue  cuntributeil  ko  miieh  to  our 

Lh  .'    durini;  the  present  eenluri'. 

.loiiunn  Ziieluirijw  Platiier  (iW-i— 1747)  wuh  pixifestkir  uf  anatomy  and 
Mircen'  in  dit*  rnivi>ntity  of  l^ipnif;  from  1724  until  his  d<yith.  Hi:* 
JnMiitutinnrjt  rhirurffur  mHnttnIcA  turn  ni«v/(tyr,  etc.  (Leipzig,  1745>  pu^'ied 
through  fteverut  iflilions  and  wan  imnslateil  into  (lemian  and  Diitrli. 

Ilurrhnnl  !>avid  Manehiirl  (I (;rir»-17.'>l) studied  at  Tiibinu»-n,  Alldorf, 
ami  I'  Im'^'jiiiu-  pnif^-i-idr  nf  anatoiuy  and  suii::ery  in  the  rniver- 

Mty  <>i  4>'n  in  ]7:^'l.      lleilevoted  hlm-ielf  chiellv  to  the  anatomy 

and  di*rtirf-f  of  tlxe  oye,  and  left  no  t«y^tenvilie  ireatlK-,  but  published  a 
duoiImt  »tf  dii*tertatJon«,  which  were  eollei'letl  after  his  dentil  anil  pub- 
liihed  in  three  voluineTi  iTiil.ingi-n,  l7H.t-4<(i). 
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Heinrich  Ba88  (lfi70-I7o4|  Iwy^fline  professor  of  snrgen*  in  the  TTj 
vcraity  uf  Hallp  in  1718,  niul  In  1720  iiiiltlislml  liis  (iruntU'iflur  liert^ 
von  Aanffaffni,  which  was  a  fnvuHtL-  tt-xt-book  for  the  nest  fifh*  ycar^ 

Tilt*  jfrtiit  difficulty  cxijerifnt-iHl  Uy  the  j^vt-niiueiit  in  pruvidi^ 
coiii[K*n-nt  sur^i'iiiis  tor  ilii-  tnMips  h'd  to  iln-  iirjniiiiz:ui<in  In  1724,, 
Berlin,  of  a  inwlit>.>-fliinirgi<-.il  iH»nfgi.',  the  Frietlrich  Wilhclnis  In!>titl 
Iti  1727  thoCliaril^'  Ho(-|)iui.l  was  foimtU'd  liy  King  Friwlrich  Wilhfliuj 
mainly  to  furnish  clinical  instruction  to  the  fstnHents  of  this  coll<w,  'B 
supply,  howi'ver,  was  not  equal  to  the  demaiKl,  for  Frederick  II.  in  | 
Silesitin  ennipuigii;^  found  an  ur^-nt  need  furt^killed  sur^eom?!,  and  ae 
(tiiinc  i>f  his,  youii^  <»ffiwrs  to  l*aris  and  fStnishiirfr  to  perfect  their  edn< 
linn  uiid  U(  fit  Ihfiutielves  to  int;trnft  othei-^j  and  in  174."i  he  enj^aip 
twelve  Krciicli  siirp:eons  and  a.-wistJiiits  for  the  henefit  nf  his  troop^;.  T 
re»ult««  were  iii.>t  aUogether  satisfactory,  be^'Sii***;  siirgerv'  was  general 
4K)iiiiiden>il  to  lie  distinct  from  and  inferior  to  rnedieiiie  ;  tlin^x?  who  Vit 
deslinifl  to  it  were  n!*nid]v  ajiprtnticiil  to  harhers,  and  the  y<tung  si| 
tjeoiih  were,  a.**  a  nile,  ru'ii  of  an  inferiur  class  and  of  little  whicatifl 
Finally,  In  1705.  hh  the  result  of  ni^'nt  ajipeal!*  fnmi  (lorckMs  the  i4 
get  III -general  of  the  Pnis»ian  ajTiiy,  the  eolV^  was  reorganized  unj 
the  name  of  the  rfpiniflre,  and  vnin  dfvi>tcd  exclusively  to  the  eduenti 
of  nie<liciil  oftieers  for  the  nrtnv,  retnining  a  s|x'eittl  connection  with  t 
C'harit/-.'  An  inMtilutlun  oiinilar  to  the  P/!'{)iuidre,  and  for  the  some  pd 
[>i>H-,  wiiri  organized  in  Dre^en  in  174H  as  Uie  "Collegium  MtxiHI 
ohirurgitruni."'  I 

Tlur  thnt-  Geniiun  military  Rurget»n»  of  chief  repute  during  this  peri 
were  Sohmueker.  Bilgm-r,  and  Thi-den. 

Johann  Ij(4)n'('lit  Schiuiu-ker  (]7I2-l*fi)wa8cducKtedat  the  IV'pinii 
and  sent  to  Pariif  for  two  yeurw  hy  the  king  to  fttmly  under  Jjc  l>n 
He  Ueeanie  (he  sutge'.in-genend  of  the  anny,  and  puMiwheil  the  re»u 
of  his  cxjierieuee  In  his  t'hirurifiM'hf  Wuhnnhmiinifcn  (2  |iari8,  171 
and  VniniivMe  chirnrrfiM-hc  Srhnficti  (:i  vols.,  Hcrlln,  I77»i-S2).  E 
obm>r\'alion:<  on  wounds  of  the  head  and  trepliiiiing  and  au  amputatifi 
are  the  mor^t  valnnble  of  his  writings. 

Joh.  ririch  Ililgiier  (172t)-9C)  studied  at  Strasburg  and  Paris,  « 
entered  the  army  in  1711.  In  1757  he  became  the  setrond  surgcc 
general.  In  17(11  he  jmblishcHi  his  De  memhrnntm  anipniafiotir  rari^di 
aifmi»i*trun(Ui,fh:,  whivh  pa.sf*ed  thruiigli  tmmerous  wlilions.  In  tliis 
opnoectl  the  excciwive  teiideiiey  to  amputation  of  his  time,  which  Ti 
rnOicr  encouraged  l>y  H<>bnuicker,  and  went  to  the  other  extreme.  I 
C%irur(/iHf/ir  W'uhrnehmmujni  (ISerlin,  17<);J;  tninslated  into  KugU 
Loadon,  17H4)  is  his  must  inipivrtani  work. 

.I(ih.  Christ.  Anton  The<len  {I7]4-!)7)  was  educnted  as  a  barber  si 
gi-ou,  enten-d  the  anny  in  1737,  ami  hcL-ame  third  Hnrgt^n-general 
i7r>8  and  first  surge^Hi-general  in  17fl6.  His  Afiic  Bevurknniftn  H 
Erftihrnnfjeu  zur  Jif-rfichi'miif/  ilrr  Wniularznfi/hnist  rinil  Mffllrin  (pt 
lished  in  1 771  and  later  etlition-^.  also  in  a  FiiL-ncIi  translation)  cnntni 
accounts  of  some  remarkable  cases  and  surgical  methoda    «o  reniarkali 

'  For  delAilH  consult  Ihu  Kiiniyl.  prtu*.  Mtd.-chit:  Frirdrieh  WMtinu  luMilul,  tob. 
E.  I*renw,  Iterlin.  l.S]»,  )<yo. 

'*  Knr  (lie  liiptomif  OiUsw  T^'M  KUni^feh  »ilfJ»n»rhr  CbJUyiiaa  Mtdieo^imr^icum,* 
Dr.  II.  FrGIkfi,  im  her  FelJarri,  Wien,  1877,  Xd.  9. 
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ID  fact,  as  to  I'xcile  mynw  misuicion.  Kor  tlx*  li|eatiin:-  M'  arterien  in  am- 
jiiiuuiiiti  Ih'  iiulistitutnl  );TanuiiU><l  t*utii|ii\->!sui  uiul  thi-  um-  of  u  ucrtain 
WMd.l.rliil  lotion,  the  "iir<iiicl)nsiHU',"c<»ni]>i>.-i*'*I  of  vinegnr,  aloilml,  siipir, 
anti  'lilutc  yuliiliiirii-  acid,  with  i*i>iiK'  snll  of  Iwid.  \\v  ^Iroii^ly  ailvocated 
Dirlht^vtiiiil  Iwnnlajrinj;  itt'  the  t'Stn'iuiite>,  diiiniiiig  by  its  use  to  havo 
oiiwl  aiti'iirijini,  vnrix,  etc' 

In  thi'  hLst  XviXi  of  the  century  the  two  chief  German  Mjrgcvns  were 
V"t»  SieU»UI  and  Hichtcr. 

Clarl  C'a«i>or  von  Siebold  (1736-18(17),  (lie  sou  itnd  a|)iir(.'ntlc(.>  of  a 
ii)twm,  i*LT\'CMi  for  a  time  in  Fn-iich  hoHpitJil.s  inid  rindii'd  in  Paris 
iindiT  Mor.iti<l  and  in  Ixtndon  iin<ier  Pott  and  Bromfiold.  In  17tiO  he 
U-ntnit'  profi-Hsittr  of  aimtnmy,  Mirgrr}-,  and  obstetric's  at  Wurzbunr,  an*l 
on  aoqiiin^l  K'^'At  rp|>ntatioit  as  an  opL-rnlor  and  clinical  leatrher.  He 
njcoLvdcd  UK  pntfvwor  arid  At  sur^'Vun  of  the  Julian  MoBpital  by  his 
1,  Joh.  Barth.  .SicUihl  {177-I-18I4),  who  foundtn)  a  joiirual  i-allprf 
C'liiron,  dpvotttl   In  wiirjrcry. 

Aiif^irtt  (jottlicb  KiirhUT  (1743-1812)  Uwanif  profwswjr  of  miiyi-n-  in 
d'ltlinj^'n  in  I7lj(i,  and  pive  a  new  impnlw  to  tin'  Ktndy  of  that  art  in 
rifriituiiy.  b<Mn^  the  tirxl  to  place  it  on  a  K-icnlific  bnsis.  lie  wns  the 
l»ft»t  umi'Iht  of  ^urRiTj-  in  (irrniJiny  in  his  day,  Imd  travcllcil  extensively, 
familiar  with  tin-  jpmmI  work  then  goinjj  on  in  [■"nimv  and  Knjfland, 
d  W!L^  an  r.\c<*llent  MTiter,  Iliy  AbhunfUaug  von  tkn  liruehen 
(|777-7!t)  WHS  the  b<^t  b(H»k  on  hcniia  np  to  that  date,  nn^l  \»  still 
a  clofifiie.  Ilia  liietory  of  ?urjii-n-,  ^Infauf/Kyruiuh-  ih-n  W'unilarsnri/tnmt 
(7  vola,  1782-I8m),  in  a  mcKliU  in  arrun^'mt^nt  and  t-iylc,  hut  i-^  not 
<*«iniplftj\  Hit-  juiiriial,  tho  CAjruryiWR'  Jiibliothfk  (15  vols,,  l771-!Mj), 
difl  mi»n'  to  develop  !iur)?.'ry  in  Oeniuuiy  tliim  any  previous  ajjency. 

In   Aii-itria  rhere  i.H  Utile  worthy  oi*  note  in  the  history  of  nnrfjer)* 

ontit  tlie  l:itt.-r  iiart  of  the  century-.     Geranl  van  Swiften  (I7iMI-72|,  a 

pupil  and  frieml  of  Itm-rlianve,  went  tu  \''iennu  in  ]74o  and  intriKluced 

clinical  inrtniction,  but  the  only  surgeon  of  repute  there  in    I7S(.(  waa 

Ferdinand  vnn  IjcIkt,  who  'i»  principally  known  by  tlur  inve^ligution 

which  he  made  n|K>n  the  use  o)  tiiitiin- ill  jiirispniileDee.      In  17K5  the 

|}lititary  M<.'Hli<-«>-('tiinnyic;d   Alvatleioie  was   fouiMU'd   by  the  emperor 

kjowph  1 1,  and  ptaoit  under  tho  direction  of  Itntnibilla,  the  nbjc4-t  Ijeitig 

jtbe  mine  us  tlial  of  the  llerlin   IVpini^rc.      It  was  rnnnect^nl  with  a  Iio»< 

['|)i(nl  of  tweJve  hundred  Ik-Js  and  received  one  hundnnl  iMipiU,  of  whom 

[twenty -four  were  n"!*iden1i*  in  the  hou?*.     The  oMirse  ni  study  was  two 

lyi'an',  and  after  [Kuwiiij;  the  examination  the  T^tudent  received  the  dei^roe 

cf  dnetor  in  sui^jp-n,-  and  the  first  vaiiuit  ]»ositi(m  in  a  repiinent. 

<.iiovanni  Ale>ij«Ddm  llmmbilla  (I7'_'«-1S(«)1  wa*  an  Ilnlian  who  hai^l 
[Bludied  iu  l^viu,  and  became  a  sur^eou  in  the  Anctrian  urmy  uml  a  r«|ie<'ial 
favorite  of  the  ctnpen>r.      He  prcpiinMl  the   Itixfruktiou  Jur  dir  Proj'f»- 
sorrn  Her  k,  k.  cAini/yiVAcn  Miiitai-fthaJtmic  (AVieu,  1784,  4to)  aiid  the 
;     '  i7,r  rfffM  i\  t.  Mllitiirnpital  zn  Wich  fWien,  1784,  4to),  which 

-  in  liternrnre.  The  jmbiectn  and  the  order  of  the  ^-nlyeet* 
t)>  Ih-  tiio^lii  are  !>4 -lied  a  I  It  I  for  each  |)rof4-.sMor.  He  al<^>  piililislietl  a 
latp-  Htla.s  of  enf;n>vin>^<  of  sni^jieal  instmments  and  a  historj-  of  dis- 
oov4Ti4*«  luade  by  Itnltan  aiuitoniisi»  and  plivrtieiami,  and  exerted  a  power- 

'•  u  III  Iho  iniliiarv  luirjrpry  i4  llir^  timw  IK-*  Hit  Kntyfiyiirur^t  rfcr 
HI  Prtttuen,  vuu  l>r.  E.  Ourh,  licrlia,  1675. 
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fill  infliifiirr  upon  tlir  prngn-sK  of  r^iir^iml  t'llncntion,  althoitgli  he  maAi 
no  sjK'cial  improwmcnts  himself.  A  pmt^-j;(^  of  Bnimliilla  wa^  JoU 
Kepomtik  Htiu(.'X(>\>ky  (IT-'JIi-itH),  u  Imrlirr's  iipurciitii-t',  who  in  I7S] 
U'lbi  :i]>iHiiiiti>(l  prDfcssdr  ill  i,h(*  nilliliir^'  iiKilica)  sfhixvl  at  Gumpt'ndnrf 
and  pimlistied  a  <'<:>iii]>on(liiiiii  of  8UL')^cal  u{)emtiouii  in  1785,  of  wliii-l 
iin'Tv  wi-re  thrt'u  later  (nlilinns. 

At  the  commencement  nf  the  eighteenth  century  Holland  wns  a  gre« 
centre  of  medieal  instruction :  Boerlmave  had  intmdupod  clinieal  tcacb 
inp  nt  Leyden,  where  Bidloti  wa."  aUo  Iwtiirin^ ;  Kiivs«'h  nnd  Kau  wen 
teachinjr  in  Amatfrdam,  and  all  who  desired  a  eniiiplele  ».Hliif!iti«n  i| 
surgiTy  visitwl  (Ueso  sr-lHxiIs. 

Frederik  Kiiyst^h  (1H;IS-1731)  enmmeiiced  teaeliing  anatomy  in  Ijey* 
den  in  1666,  and  hecanie  fammis  for  the  perfection  of  his  anatomical 
prepamtioiiH.  and  e.-iiw^ially  f<ir  his  injei^leil  [ireijamtions.  His  follectiirt 
was  piirehajied  by  tlie  cztxr,  Peter  the  Gre:it,  l>nt  a  part  of  it  was  loal 
iR'lore  it  reaelied  St.  IVterslinrfr.  Hif*  nninenms  essiys  relate  cbicRy  U 
anatomy,  but  r4)ntain  r*imie  ^inrfiirnl  nhservntions. 

Joli.  Jnc,  Itiiii  (ItJGH-1719),  a  native  of  Budun  and  an  apprentice  o( 
a  barher  surjreon  in  Slnu*hiirj?,  ntndted  at  l^-ydcii  and  Paris  and  si'ltlec 
in  Amsterdam,  where  he  jtnve  lessons  in  anatomy  and  siirfrery,  to  thi 
pnunt  disf.!itisfaelii)ii  of  Kuyseli.  Huvitin  ItmnunJ  fn«n  Fr?n"  Jaw)ue( 
his  nii'tli(Kl,  he  inipnivi*d  ii[mhi  it  find  ai^piirt'd  f^eat  fame  an  a  lilhotii' 
mif*t,  Imt  ki')>t  sifi-el  (lu'  details  of  his  inr'tluDd,  wliifh  wnn  pntlmhly  tin 
Uiteral  I'jtenitJon.  He  wrote  nothing  of  im|>urtuiice,  but  liad  many  dis 
tinjfnisfieil  pii]>ils. 

Tt)  this  [HTiod  belong  Abmrn  Titsingh  (IGH.V-?)  of  Amstenlara,  ciQ 
surp'oM,  surjri'on  of  the  adniiniify,  and  master  of  flw  Snria^'onV  (Juild,  wh* 
wniU'  works  on  litbnttiiny,  f^piria  bilida,  vt'iitreal  diseiM>«s,  ele.  wbti-l 
wen!  valuable  in  (heir  day  ;  .Job.  T>jiniel  Sfhiiclitiiiff  (I7(l-t~?),  a  U-eturei 
iMi  anatomy  anrl  surj^ery  in  Amstenlam  in  tbc  midrllr  of  tin-  century 
eaid  t»  have  been  llie  firj»t  to  perfonn  nennitomy  for  neundjria  of  thi 
fifth  pair;  Jos.  Monnikbof  (1707-H7),  apiM»inh'i]  hi'rniotoniist  of  Am 
gtenlam  in  I  7-VJ,  who  in  1775  pnbli^lierl  statistirs  of  onr  thonsand  mse 
of  hernia,  the  fiivt  coUeetion  uf  this  kind  which  lLa<)  npiK-nred :  aiH 
(.'harlerf  Kandae(|  (l(J!tI-li5V )  of  Nanuir,  who  .studied  in  Pari^  mule 
Petit,  and  publii-lied  li(^U:.n»n«  nur  ft-K  ifhi/ex,  i(c.  (Nanuir^  1735),  aan 
Noureait  trait/  dfit  plnifM  (i'iirmfit-i'i-/eu  (Xamiir,  17-ifi). 

Tn  Ghent  the  Icadinp  snrjjeon  was  .loh.  I*aIfvn(I650-1730),  cduentej 
in  Paris,  master  of  tlie  Itarlier-Siirfreons'C'onijwiiy  in  Ghent  in  16!l8,  ani 
pnifessor  of  anatomy  and  snrjpTv  in  17()S.  He  is  best  known  by  hi 
A»nttn»ie  Cliirii n/intft;  firat  piibllslied  at  Pari*s  in  I72t>,  ami  the  firn 
treatise  witli  iJie  title  of  ".Surfiit'al  Ana1(>niy." 

In  the  Inst  half  of  the  century  tlie  must  eelebmte^l  twieher  in  Hnl 
laiul  wa*  Peler  Camper  ( l722-8t>),  a  native  nf  Jjeyden,  who  be«ime  pro 
fetwir  of  anatomy  and  sni-pTV  in  Amstenlam  in  17-')o  and  profeswir  ii 
Gr<»ningen  in  1763.  He  was  one  of  the  ni't^t  jefiniefl  men  of  his  linM 
and  a  volnniitmns  writer  on  anatnniy.  pa1}iidii|!y,  and  meiilral  jiu-ispni 
tleiH'c.  His  treatis(>  on  ealenbis  (1  7«2),  his<liss<Ttalion  i»a  fnictiin'ol  1h 
patella  and  oUiTinun  (1789),  and  hit*  Iconm  hrrnhinnn,  pntdifht«I  ftfto 
liisditilb  by  SjenniuTiiiKj""^  valuable  eontribulions  (osnixital  litexaiuffl 

Among   the    Italian    surgeons  of  the    eighteenth    (;entnry   the    bcfl 
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knuwn  arc  Beiievoli,  tho  two  Nnnnonis,  I^iu-Ui,  Valsalva,  Tapcoui, 
nii'l   BtTti-anili. 

Antoiiiii  Itt-iH-voH  (16R/i-17n6),  n  siirywin  of  FInrenw,  disfovorcd  in 
1722  tinil  c-ilitmcl  i*  an  oiKirity  uf  the  ]*;i\^,  and  iHibli^lio*!  liis  IHifforin 
tii  i'lurunjin  in  17-V).  He  (lifUfivoi-ocl  tlic  priiiciplf  ol"  ii-futing  htricture 
111"  tlh*  urt'tlim  by  <|ilatJition. 

Anireln  Nnaiioiu  ^171.'i-!tlt)  stndiod  in  Florence  nndor  Rcncvnli,  ami 
aft^Twanl  in  Pnri.x  iind   K^urn,  nnil  iM'niinp  ohiof  surfrtHin  tit'  tin-  hns- 

C~  |)iial  Sinta  Mnrin  Xiiox-a  in  F|nreni*e,  attaining  gn^at  remits li«tn.  His 
priiicijMtl  works  aw  TruUntit  rhinivy'n'O  nvjiru  Iti  /leatjiUciti)  r/r^  mrtlimrt 
t  mttfi  iVitltrixrum  ilrUa  rhiniiffitt  (1770)  nml  Mcmorie  mpra  tUeuui  mm 
rtiri  iH  chirurf/iti  fl77ii). 
Lorrnzo  Nunnoni  (1749-1812),  rvm  of  An^Oi),  Hltiilied  umU'r  his 
btluT.  untl  Ixt-iiuic  i<iiria''^i)  to  the  IIoi4pit;il  of  the  Innocents  in  Floi*- 
icnri',  whiTL'  hi-  }?iV4- *'lini«il  tt-achinjr.  Mis  princijKil  work  is  Tmtitito 
di-lU  titittrrir  I'Jiirni-i/irhc,  .'/t>.  (2(1  ci[.  .'I  Vnl*.,  17!);J-0-l). 

(iioviumi  Muria  Lanei.ii  (lti.>-t-l720),  |)n>fe»mr  of  anatomy  «t  Iloine 
siul  phv-iictnn  111  Popen  IniKMi'iit  XT.  :ui<t  Xtl.,  ia  bt-st  kmmn  ar^  un 
auatumi-t,  liiit  in  his  JJe  motu  oWi*  W  utiairyimtnfilfUfi,  Qrvi  imbli^hcd 
after  \\U  rkKitfa  in  1728,  and  tn  four  Inter  editions,  lie  Rmt  rleiirly  |M>int4^ 
(Hit  till-  dilTcri'iiro  1>«>tWivn  Inie  and  fiil)^?  nnoiirinni. 

Antonio  Xariii  Valsjilva  (ltili(J-l72;i)  stutliej  at  JJnlofrna.  praduating 
in  1687,  and  iHt-titne  pnift-ssor  of  aimlomv  in  the  nniversiu*  and  .siir- 
ffi^n  to  the  Ilo^pitid  of  the  Inetirablea  in  1(>07,  Hi^  chief  work  wa» 
l>r  mtrv  htunniiti  tntHuhm  (170.5). 

OiMrfano  Tiu'Poiii  (](>«1M782),  a  native  of  Bolojriui,  snorwded  Val- 
iul%*n  a.x  pn)f(tsis>r,  aui)  was  sur^*ini  to  the  hospital  Stntii  Maria.  He 
wrot*^  .WHizui  tifUn  jrrita  r  fUUa  ritni  i'kirnrgten  seffttiltiy  fte.  (17118),  and 
JV  rtirix  tftii/iiiMtftiui  hi-niil",  rtf.  (Itol), 

(slovanni  Ambropin  liennimli  (172^J-fi5),  ntn  of  iisurpcon,  studied  at 
Turin  and  Paris,  and  in  W.j-S  siieceedod  I>nteri  as  professor  of  aiirifety 
at  Turin.  Mi«  })rinei|iid  work  is  his  Trtitiaio  <h-llr  ojicrnzUmi  tti  t-hi- 
•  I  *  vols.,  I7fl.t),  whieli  [kis^hI  tliRtUfrh  wveml  eilitions  and  waa 

;  •\    into    Frem-h    aiitl    (iunnun.       His   eolleetf'il    works,    Ojf^re 

ttnnhmnchr  v  rrruxirtu;  were  jmblislicil  after  hia  dtailh  in  fourteen 
volumes  (178fi-lH02). 

At  the  tN>ginning  of  the  eijjlit4>enth  oentun'  there  were  few  educated 
nr{;r>m^  in  Ijondon.  and  Ktill  fewer  in  the  pi't.ivineini  towns;  there  woa 
fto  ri>e<'tal  in;^tnirtli»n  hi  hur^ery  lu  ho  obtained  except  tliniuj^h  appren- 
tirt>^iiip  ;  and  the  fneilities  for  -tndyin^r  nnntoniy  were  extn-inely  HniiUHl.' 
Vben  the  nionti-liTJeB  were  broken  np  by  Henrv  VIII,  the  hoxplial^ 
whieh  liad  pn.'viuu-'ly  Udonffwl  to  the  Chiiwh,  Ixfeunn.'  the  pn>i«Ttv  of 
the  ffiA'cnuuenl.  St.  Fkirthohinn'w'-;  wa^i  refonndctl  in  1M4.  ami  placed 
iiudiT  the  i<uperinteniiemv  of  Thoina-f  Vliary.  This  hospital  had  one 
|ihysi<-Liii  nnil  thn-e  sni-f-iiHis,  :in«l  I  lie::*' allowed  their  pupils  ami  ajipren- 
liifs  (•!  attend  and  witne^'^  lIiT'  [iraetiee.  la  lt!ii>2  there  i^  mention  of 
tlie  pn-^'net-  of  not'h  slndeiit,-.  Iiitt  no  foniial  MVjitern  of  hvtnri-M  or  ti-aeh- 
ing  MX'nts  to  luive  exiMtil  initil  after  I7:t-1,  when  leave  wm^  fcranleil  for 

*  Sor  T*--  prrtrnl  MaU  ^  t^jfnir^fni.  hr  T.  D.  (Lnndon,  1703),  in  whieli,  amofitf  otlur 
' '  i"  tnaiW  ro  "  Till'  l^nliom  Dtirtor  who  eiit  olf  %  vast  uumlwr  of 

ll->UI     llMt    of  bllHNj.' 
Vuwi.-4 
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any  of  tlip  Mirgwiis  or  afisiHlant  mirgeons  to  read  lootures  in  anatomy  in 
the  di-ssccting-room  of  the  hosjnuil,  and  in  li(J3  a  conrec  of  lectures  ot 
surgery  wa-s  wimtnencwl  by  IVrt-ivul  I't»tt. 

At  St.  Thniiiiis's  Hoyiital  the  firyt  niontinn  of  nn  npprfiitiec  in  tlw 
boi)k»!  is  in  1561.  The  iJarticr  .SurgiNnij^'  ('imijHUiy  m';im  di.-«iti.^lic<l  will 
the  teoehirig  in  St.  Uurtliolomew's  imd  St.  'nHmuw'f;  hos|iitnlA,  as  it  woi 
loMiig  money  tln-n-by,  and  in  lliOo  it  niadf  a  .«|)eeial  investigatiuii  iut< 
the  coiuplaiiils  ns  to  the  iii;iiiiirr  of  twictiing  in  thosw  hi*spital?,  the  6UP 
ffettns  to  whieh  dcflaix-d  tliat  1 1  icy  had  never  taken  an  apprentice  for  i 
W»w  tenn  than  t^wn  years,  but  that  nmie  of  the  iippivotiecs  ot"  otlior  sun 
giHiiis  ivei'c*  alltmed  at  times  to  wilneny  their  praetiee.  In  1702  the  fp>V' 
emors  t.f  St.  Thonnis's  Hospital  took  the  matter  of  teaching  into  theij 
own  hands,  and  pasj^tnl  a  law  forbidding  jaipils  or  gnrgoons  to  dit^MKiri 
without  |R'nuis=iou  of  the  treasurer.  In  ITO.'t  it  was  resolvwl  thul 
DO  surgeon  ahould  have  more  than  three  "Ciiblw;"  in  IToJS  this*  lent 
Iran  allen-d  to  that  i>f  *' Dn'Sivrs."  Lectun's  on  anatomy  and  snigerj 
began  M'ith  Clu'schlcn  alxajt  17*20,  anri  the  Anatomical  S.-ImxiI  may  \y^ 
Slid  to  h:ive  bet'u  fairly  e-vlabli-shed  about  17SU,' 

At  the  LoMtloii  Hort]iilal  llie  eutrj*  of  the  first  student  vcha  in  1743 
two  years  after  the  eiimmeneenient  of  the  hoi?ui(al,  and  (he  Me<Iiea' 
School  was  fully  organizwl  upon  the  modd  nf  the  Kdinburgh  Fnculi) 
in  ITSij. 

In  the  Onlers  of  St.  Uurlholnuiew,  dated  1033,  it  is  diroeletl  "  (hat  u 
ehirnrge«in,  or  hin  man,  dne  ii'e[niii  the  head,  diHincniber,  or  [lerforin  an] 
great  oper'con,  but  with  the  a]ipri).hation  or  by  the  direction  of  tlie  doo 
tor."  Special  o}ieniti>rs  weif^  itpnointeil  to  cut  for  the  t<tone  ut  the  hiis 
pilal.s,  a  Mr.  Midllnii  doinj;  this  tor  St.  IlarthMUmiew'sand  St.  Thomas's 

The  Mi'diejil  Sohiw)!  of  (Jay's  Hospital  dates  fmm  17(ifl,  in  whiel 
year  a  re--«ilution  wan  [KiA-ietl  by  the  governors  that  all  suigtHins  of  tlu 
ho^j)ital  ■.huuld  wcatfi*in!dly  give  lecture-*  to  ihe  pupils.  Il  is  alt*o  iiot^.'d 
"  Ino  |«THai^  aiv  to  be  cnteHaiiied  aw  pnpiU  but  such  a«  have  scrve^l  livi 
years  to  a  regnhir  .Snrgt^im  or  .V|M>t)u'earv."  At  thirt  time  the  sehools  al 
Guy's  and  nf  St.  Thomas's  were  unite<:l,  the  .«.urgieal  Ieettir«*(t  being  givel 
at  St.  Tboma.s'.-*  and  (lie  meillcal  al  Guv'h,  and  llic  Iwo  were  known  a 
the  "United  Hospitals."' 

The  |]|-asniirte<i  union  of  surgeons  and  Ijarbei-s  formed  by  the  net  cd 

1540  was  bv  no  means  Iwirnionious,  but  the  surgeons  were  unable  In  ge! 

rid  of  the  barbers  until  1 745,  when  they  agreed  with  Mr.  Ranby,  seijean! 

wir^etui  to  the  king,  that  he  should  procnuv  the  act  of  l*!irlinnient  desired 

and  that  in  return  he  fthonld  In-  mane  a  niemhcr  and  lie  elcetcd  as  master 

The  ae(  of  I74''j.  iniMi-jjoraling  the  ■'  Masters,  Governors,  and  Coumioii' 

al(y  of  ilic  Art  nnd  Stiienw  of  Surgeons  of  Ij4in(h)n,"  imivided  that  i 

should  be  g«»ven»ed  by  a  "court  of  jissistanljt,  ^•oniposed  of  t\venty-oni 

niemliers,  whivse  ottiw  was  for  life,  and  who  till«l  t!ieir  own  vacanciei 

by  el(H-tion  fmm  (he  freemen  of  the  t-otniHiny."     Ten  of  llus  ctajrt  oj 

ibiKistants  werr'  to  l)e  "e.<caniiuers."  whose  office  was  also  fm-  life,  and  ii 

was  a  ]iciiul  fiffence  for  anv  one  to  pmetise  surfierv  in  l^mdon  iir  withil 

seven  lailes  of  the  same  without  having  iK-en  duly  examined  nnd  liceni*ed 

I 

'  Pee  Pr«ipMUa>,  1877-78,  p.  11. 

*  Sen  .1  Biet/nakiod  Uttlon  o^  Omy'n  Umpital,  by  &  Willu  and  G.  T.  Betlatif 
(London,  1892).  ^ 
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c.YCffit  tluir  the  ri);lits  i>r  ninulH'rs  of  the  CoIIl-;^  of  PhyHii^iiinit  to  rln  mi 
were  wit  X»  lie  iiiUTrcml  witli.  The  BdrgeuDx  on  tlieir  iM.-pnralii*n  fmiu 
till'  ImrlRT*  look  nothing  with  them  rxrcpt  the  Arris  nnd  <iiitf  hci]iii'?'ls; 
thi-  Imll,  lihrarv,  and  platf  pctnainwl  with  ihc  Iwirtjors,  iind  the  lu-w  «iim- 
tiv  lm<l  In  iinnitlu  »  huil<i)ii}£  fur  llttvlt*. 

Tht*  (i)ti<liiit>M  f>r  till'  <roiii|i»iiy  hi  1790,  qa  ntntixl  hy  Mr.  (iiirmiiijf, 
the  nwster  ut'  tin*  (ijnijiunr,  in  his  ;i<|iln.>.s>(  at  tlii'  cluht.-  of  Iuh  term  ■>!' 
oflktf,  wns  [\A  fullou-.-{ :  "  Yuii  liiive  n  tliti»tri^>  fur  vour  lectiiri's,  u  rtfum  fur 
a  LiUnir>',  a  wmmlttw-rooni  for  your  Court,  n  large  room  for  (he  recep- 
tion «if  your  nminiiltccs,  tueether  with  ihv  tieeussiir}'  uocuraiiKKlatiuii  tuT 

y«Hir  t'lcrk Ymir  tJi»itrt>  is  without  h'ftnruH,  your  Hhrary  mom 

without  l>«.M>liN  in  <N  111  varied  into  an  otlicc  fur  vour  i-icric,  nnd  vonr  coni- 
initti'c  nvrmi  i.-^  Ik-couu-  his  jwrlour,  luid  is  mit  idwHvti  used  even  in  your 
«iM>iinori  hu^iiii*j««,  awl  whi-n  it  iit  thu>t  niade  u^^e  of  it  iit  Acldnm  in  u  fit 
tuiil  imipT  .suite."  The  next  thinir  timt  upwait*  tu  it**  historv  is  u  charter 
hy  (fcorjre  III.,  datwl  1H(.M).  tor  eoii^dirhiliug  the  Koyal  <'ulh*ge  of  Sur^ 
mtiiiH  i.f  T»i(doii,  in  the  preiinihle  of  which  it  is  Nl{ite<l  i\\ai  "  we  :iiv 
infontied  tliai  the  siid  t'oqiorulion  of  Mtt-^ter?.  (ioveniurs,  anil  t'oiu- 
inoimlty  of  the  -Vrl  ami  .S-icmi-  of  Surnery  of  tjondon  hath  hreome 
jiwi  t''  iMivr  dittMilvul."  Thir;  eluirtcr  uf  l-SOO  f^iiutilv  ri-llcru.tes  the  act 
nf  1745. 

TuniitiK  now  to  Swtliuid,  we  lind  that,  in  IfilM,  Pr,  Arehilmid  Pll- 
cnim  rvturmti  |o  l-^ilinhuivli  fnuii  lA-ydeu  atid  eiidejivortil  to  esl.nhlisli  a 
■ifvli'^il  nehool,  vvhii'h  )ie  intendeil,  if  |Ki.tsihle,  Hhouhl  surpass  t)iat  of 
l^rydeu ;  uiid  \i\*  Hm  step  w:us  to  induee  ii  siirp'on  muiml  Moiiteith  trt 
Bpply  to  the  towu  eouneil  for  u  grant  of  dead  hodies.  As  aoon  a.-*  the 
other  (iurjreons  heard  of  ihi^i,  they  ali*o  apjilietl  for  the  same  privilege. 
The  priv-ilepe  irrauted  to  th(*  »urp.'onH  Imd  a  elauw  to  the  orteet  "that 
the  |ielilioi  '    'I  before  ihe  ttTin  MiehaelniiUi.  16ft7,  Imild,  repair,  nnd 

have  in  p.  ue  aiuttouiiciil  thiiilru.  where  tfiey  AxaW  once  u  vear 

(ii  «nhjeei  oth'rinf;)  have  otie  pnlilie  luintiuniciil  di.4.<eelion,  a.<i  inueh  an 
mn  \»!  mIiowh  upon  ijne  bmly,  nnd  if  the  fiiiUie,  this  pre«cutt«  to  he  void 
and  uull."  TliLf  condition  wa»  cnniplifHl  with,  and  an  the  fpiant  required 
tlml  the  Ih'wly  Hhoiild  Ik-  hiiriol  within  teu  days,  t)ie  wirptuis  seleeted 
ten  of  their  iniutlier,  tenued  "openitors',"  eaeh  of  wlioni  leetiinxl  one  day 

ecrtain  tpi^'ifitn)  |Hirts,  In  ITc")  this  Kvst^-ni  was  ehanp-d,  and  one 
ir^-'tn  (wrforiiKil  the  duty,  while  the  IciMii  ixtuneil  nuide  UiIm  wnie  *ur- 
|!i<im  pn'fe»4Nir  of  anatomy  in  the  university.  This  wn.s  ihe  eoinntenec- 
ment  of  the  Mii^ieat  S-hool,  aUhouffh  it  wm*  not  until  M'2i\  that  it  was 
fully  fonned  tliron;rh  the  influence  of  Jolui  Monni,  an  army  sur^-ou 
vti'i  luid   i^-Itled   in   Kilinhur);h  in   17CHI. 

Tlie  li-;idiiifj  HurpetfU  in  ]-'n):lanil  in  the  first  lialf  of  the  eighteenth 
n-nturi-  was  W'illinni  I'hcselflen  (ltiSH-1752),  u  pupil  *^\'  W'illiiiui  t'ow-jier, 
v\:,.  t..-..  Ill  to  h^-tiire  oniuuitomy  in  171 1  in  lii^own  liou^e,  and  eoutiuued 
I'l  u^   tinertviird    lit    St.   Tlioiims'ri    Ittwpitnl,  to   whieh    Ir-  wa8 

apj-  tniiM  ii'^iAtJttti  Burp^Hi  in  MM''  ami  tHirjp-on  in  1719.  In  1723 
h*-  pniili.lu-^I  hi,"  'Vfttitifr  on  thr  h'yti  oprntfnm  for  the  itour,  Sikhi  after 
li  I'  tJii."  un<l   |H-rfeet<^^]  his  "  lati-nd  ojK'nilinu  for  the  .Mfonc,"  an 

ii'  ,  mt  on   iIm-  nu-lhod  of   KivTe  J:h-<pi(^  and   liitii,  whieh  iVK>n 

twoune  liinjou.'*.  He  puhlisluMla  |Ki]H.'r  in  the  J'fiiloiophitiU  TrtinmciiouH 
on  tlie  fonnnlion  of  artitieial  pupil,  whieh  o|>enitioii  he  wntu  the  Krst  to 
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iwrfono.     lu  17X5  lie  Iwuinii!  sui^-i-m  to  St.  Ge«rgt's  Hwpital  at 

ttniii<J;itiiiii,  iTlin'<l  frnm  S(.  TliomiirtV  in  17;W,  iiiul  wiis  ntu>  nf  ilii-  It 


wjiniciis  (iCtlio  liiirlMT  Surjicoiis'  ConnKHiv  imiiH-dmU-lv  Wtniv  the  se' 

»r  t 

P"_ 
Ilo^pitul  ill   ITSa.     Ilia  Trentiw  on  t/iv  optratiorui  of  gui-gcrtf  {hfifuii 


ration  ut  tlie  furgL-oiin  ami  barbers,  «'hleh  took  \fitun;  in  1744—45.       1 
iipil,  Siinmt'l  Sliiir|>  (]  700-78),  was  electcil  surgeon  to  Gif 

t/ic 


UU 


173!>;  lOtli  «!.,  178'i)  and  his  CritUtti  iiniuirif  iutn  ihf  present  ^ 
of  ttnrf/frif  (Lomlon,  1 750  antl  17Gi,an(l  tntr*l:il<K!  into  French,  .S|mni( 
and  (itrman)  were  ceU-bnitetl  in  tlieir  day,  and  the  Vrilifil  inquiry 
still  a  most  interesting  book  to  the  surgeon.  He  devisod  tlie  ryliudri* 
form  of  tht'  crown  of  the  trpphinc  at  presfent  u»etl,  and  coutributfd 
the  kmivvU-dgv:  of  the  anatomy  of  ht'niia. 

William  Hroniliuld  (171^92),  rtui^iron  to  St.  George's  HoBpitnl  a 
Burgt'dU  to  the  king,  ptiljlislu'*!  his  Vfiirnrgmtl  obe{-rvutioni<:  ami  f-a/tfjiy 
two  votinnes,  in  177;i.  Tht-.'^j-cdntjiinu  nunilMT  of  valuable  improveniet 
in  surgiail  method)?,  (Kirticiilarly  as  to  bilateral  litliutoniy  aud  the  oo 
prpfwioii  of  tliR  siibrhivian  nrten'  above  the  (^laviele  on  the  first  rib.  1 
also  clearly  points  out  tlio  propter  niunner  of  lignting  the  nrtiTy  in  araj 
tatioiih,  using  the  tenaculum  tu  draw  uiit  the  vci^scl,  m»  that  tlie  nerve  a 
ctber  tissues  should  nt>t  be  inehided,  but  he  lam]  a  lint  ligjitiiri-.  11 
he  was  a  e»Bil  njKTjiIoi"  is  nhowii  in  a  «!**■  rif  litbolotny  which  he  rr-jK) 
in  thu  H.-cond  vuhitne  at  imge  2()ti,  in  wUieh  llie  intet-tineti  protru<leit  il 
the  bladder,  and  in  which  he  iirst  extracted  three  stones  ami  then  returt 
the  iule^tiucri,  with  result  of  a  perfect  cure. 

William  lit^kctt  (l'*^-*-'"-^'*).  "  Ijunihin  snrgeon,  wrote  PratiH 
gitiycri^  i(lu«&atfd Olid hitproir^! :  (/(■hip  cftirurt/ictii a/jifvrirtt wuM  .  .  .  .  tM 
af  .S'^  Thoma^'&  Hi»<pihti  {London,  I  740,  8vo),  al?«>  .4  collection  oftrJiiri 
<jkal  tractg  {London,  1740,  8vo),  including  a  paper  on  new  diiicovel 
reiating  to  the  cure  of  canccrf,  publitihed  by  him  in  1711. 

Renjamiu  Gotxrh,  it  surgeon  of  the  Norfolk  und  Norwich  Ho}>]iitii] 
1771,  published  a  volume  of  (\iJirM  uit'l  jrrac/irn/  rt'-mnrk-t  i»  mirffi 
(liondou,  n-W).  and  a  t^dkvlive  edition  of  his  works  api>ean'd  in  th 
volumes  ^Jjondnn,  I7if2).  He  taught  that  in  ciise  of  a  wound  of 
artery  ligature*  must  be  appli«.Hl  both  above  and  Itelnw  thi;  wuund 

John  Douglas  (? -17411)  was  a  Stxrtitb  surgeon  who  gave  private  1 
tnreis  on  surgiTv  and  anatomy  in  Ijondon  a1>oul  1720,  and  in  ' 
wime  year  publi^licd  an  a(r<-ount  of  llie  iH-HormtUH!*'  of  the  high  ope 
tion  for  the  stone  iinfh'r  the  title  i>f  Lif/mioiiiiti  I)<iuyhixHuniii.  He  1 
conceited  aud  tjuarrelsonu',  and  iiuLli^lied  two  alm^ive  pampldeti* 
(!lieseldeii,  by  whom  he  won  completely  overshndowcd. 

Hifl  brother,  .lames  I)ouglas(IG7o-1742),  wasa  physician  who  sett 
in  Loiulou  about  17CH),  imd  wasadis^tiuguislie^lauatoiuiKt  aud  ol>stetrici 
He  pnldi^hed  a   Dtwrijitton  of  fin:  jirrUimiwn   (Ijondon,  1730,  4to), 
whicii  he  dcMTihcd  the  fold  of  the  pentoucuni  which  in  still  known 
his  name. 

To  the  fintt  half  of  this  oentun"  belongs  ope  of  the  greatest  itincn 
([iiacks  known  to  bistort- — viz.  John  Tavlor  (1708-^7),  who  styh^  hi 
self  "  Chevalier,  oplitliiilniiater  iMmtitieal.  impenal,  and  niyal."  He  1 
honi  in  XorAi-ich,  nnd  in  1727  published  ;i  pamphlet  on  the  mechanism 
tlie  eyi'  and  <m  catanict.  This  he  dcdieiitevl  li>  Cheselden.  I'rom  whom 
acOcnowlcdgi-s  tliat  he  had  learned  all  thai  he  knew  about  the  iiiiitter,  a 
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niiih-  thv  work  wad  iKKWlfiO,  vtt  it  wiw  not  inoru  etti  tJiaii  *otiie  otlwr  puH- 
li<-:ttinn:4  of  llml  liay.  Aum  afti.'r  tliw  ihtumI  lie  H|i|Miir!4  to  Imvc  givfii  up 
ail  Kl«ai  »if  rvsjiectalile  pniHire,  anj  tnivollcd  far  nm\  widfi  over  Eiiro|)e, 
lutvi'rti'^iii^  liiDiself  i-xtcnt^ively  in  vvevy  pl;H«  that  lii-  i-amu  to,  luitl 
piilili^hiti^  for  tlic  sump  purpose  u  large  niitnlHT  of  |minpliIet.H  refLTriiig 
to  \\vr>  WMiuk-rftit  ciir).-s.  xVm  atitohioifniplix',  ptililifituil  in  three  volumes 
(l^fUfton,  17*i2),  in  nnc  of  the  curio.sitifs  ol  litunitiiri'. 

The  priiK'iisii    Englttili   Mirjr»*<»i   in   the  mi<i(llc  of  the  cfntiin-   wa* 

Porcivnl  I'ott  (ITUi-SS).  \vln>  U^anii;  atvJstJint  .-iurgcou  of  St.  Itarthulo- 

tiii*w*H  Htwpitnl  in   1745  and  Aiiryeon  in  \l\'d.     Hia  nontri tuitions  to 

Furpvn.'    wi-re   numerous  and    inipjrtunt,   e^iK-c-iallv   tli<w«    on    iiernio, 

nnjurifii  (o  the  head,  hydrocele,  ana  tlio  iliwiij^!  of  Ine  spine  (4ill  known 

|iby  lii^   njtnii-  a»  "  Pott's  di^^nso."      His    Trfttiine  on  riiphirrn  was  mih- 

i^Mt]  in  17iVi,  hi-M  i'mvtUitl  rniuirhi  on  Ih-c  hifdrocrtr,  m  I7ti2,  ami  his 

iruuirhi  (m  thnt  kind  of  patfty  of  the  ioincr  (imbit  which  ix  frefptntiiy  j'oxind 

titiTf/matinif  a  nirvaturc  of  (he  Hpirtt,  in  177U.     His  Chirur*/iv(ti  teortM 

ip|wan-il  in  1771,  and  there  \vi?rp  four  later  editions,  ite^itleJi  (iertuun, 

tn-m-li,  hikI   Italian  tmn-ilationf*. 

Alexander  Monro  (1 '''■'"-' 7(17),  a  pupil  of  Cheselden  and  of  B(»er- 

ive,  iHt.iiroe  the  first  prnfew-or  of  anatomy  in  the  University  of  Kdin- 

irgli  in  1725;  he  aU<t  lectured  on  sur^'ery  and  made  preat  use  of  eoiu- 

initive  anatomy.     He  founded  the  Koyal   lafinnar)*  and  gave  elinical 

Icetnix*^  oil  Miry^TV,  ami  wutt  one  of  the  Ix-jit  Mii^-on*  of  his  time.      His 

jTB-rilinp*  ndale  chlfHy  t«i  anatomy,  hut  he  alsii  «Tot«*  im|Kirtant  im|)ers  on 

MM'nrisni,  t-.immcl,  ht-rniii,  vU\     Hi-  tir?it  tried  to  eun^  hydi-oet'le  Ity  the 

[injtriion  of  wine.     Ilis  tmrn,  Alej;auder  Moni-o  r'^'<'undiihl  (17-J-1-1J<I7), 

jH'iMH^Iwl  him  Bs  pnifeMJ^vr  of  siirRerv,  and  helil  the  chnir  until   IHIO, 

ilieu  he  (pive  it  over  tn  hii«  wii  of  the  «»ine  name,  Alexander  Mimro 

[irrtius]  (I77;i-IJ!l5it),  Mho  resipne<l  in  181(1,  the  nnifeM^orHhip  having 

la*  betoi  held  by  the  three  MoiircH  for  one  hnmlred  and  twcuty-ono 

Alllit»iij;h  the  chair  was  thus,  after  a  fashion,  hereditary,  the 

talent  diil  not  descend  to  tlie  third  jteneration. 

'file  next  name  U.>  !••:  nieutinned  is  tliat  of  a  man  whose  works  tnark 

Ui  epoch  in  the  development  of  surjierv — John  Hunter  (172H-il3),  tire 

v<iiiii|»i~tt  rt<in  iif  n  St.'oteli  farmer.     His  nrother  William,  ten  vears  older 

Itutn  iiiuiM*lf,  Iiavin);  reivived  an  exeellent  edneaiion  aet-ordiug  to  the 

[piktleni  iif  thai  lime,  rn'tlhtl  in  l^mdon  and  lie^^in  to  leetiire  on  anatomy 

rkml  Tsnrjjery  in  I  74(».      In    174H,  Jnhn  Hunter,  a  nai|:h,  ijfnuraiit  youth, 

dtvideiUv  ud^liett^  to  low  eou)|Kiiiy  and  aniu.>^*inenlH,  and  not  having 

fthnwn  tlie  sli(;hie<t  tn-itre  fur  !*tudy,  joined  his  brother,  and  was  emplfrt-vd 

bv  him  aa  lui  a.-wiHlant  in  the  dis.<4H;tin(;>r<Kmi  which  he  liad  just  (>>iab- 

ilt^iitl.     He  HHm  showed  that  lu'  had  tiiimil  UU  jimixT  Hehl  of  activiU', 

ind  aficr  one  y<-.ir's  ex|X'rienee  wai*  aldr  lo  take  cliar^-  of  the  pupilg 

niiil  to  direel  their  work.      William  Hunter  wnii  a  (^kkI  ela.s.<<ie;iil  M>lioliir 

iukI  a  euhivatcd  and   |>o]islic<l  man  of  the  world,  iMjin^'  in  all  these 

n*^>ct«  B  eompli'tv  e<»ntmKt  to  hlrt  hroiher,  who  din-ided  In  favor  <if 

Mireery  a.-*  ii  eareiT,  and  >lndu^l  under  Chc-rldcn  and    Perrival    Pott. 

TIm*  hroiher*  I'nlrrvd  Into  ptirtnersliip  in    1751. -Inhii  di-votinj;  him- 

niaiulv  to  nnalomy  and  in  physiiilo<;if-al  ex|>erinientalion.     He  also 

m  !i>  deliver  liH-turi-?',  hut  lie  was   hy  im  means  attraetivo  as  either 

a  writer  or  u  spuiker,  anil  in  the  latter  eapaeity  his  nudienee  never 
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amounted  1o  twonh*  persons.  In  1761  h<>  joIiiikI  tlio  armv,  pting 
tliv  8jij»ni!*li  IViiin«il;t,  iiiitl  ivniiiiiicJ  witli  il  until  ITfj.'J,  durinj;  wliiy] 
time  III-'  CMlIcc-lctl  llii-  ohs^Tvatidtis  <'<mtainci!  in  his  tn-iitist'  oii  ^inifht 
n'uuntli^  On  lii>  return  lu-  Ix'ji^i'"  '*►  ti-ach  iiiml<imv  anil  siir^ry 
private  pupiU  tir  a}>piviitiii>»,  in  wliii'li  iin(lci-tHkiii^  \w  waE>  aidiil  t>y  li^ 
elfotum  as  siirywm  t«  St,  (Icur^oV  Hdspilal  in  17))S.  The  roniaindrr  t\^ 
hin  lifv  wii!4  stM^ul  ill  tlii!«  work,  in  inv(•!^tig:lti(>ll.s  aiid  in  lite  furmatiod 
of  (lie  Kpli-D'lid  rniiscuni  wlili^-h  is  nuw  Eiuder  tJic  Hiurf^  uf  tliu  Roya 
Collt'gp  of  Siii'p<»ims  nl'  Liindon,  J 

Tlif  name  of  Juliii  liimttT  is  laniiliiir  to  all  f;urp;coii!^  niainly  tlmni^ 
his  rec-oiniui'iidation  (liat  iuLiwnsorarifUri-'ni  due  to  distase  of  the  urten 
the  arioiT  shmiU)  he  titnl  in  the  souml  j>art«  Iwrtween  tlie  am^ri*m  aul 


the  heart ;  and  aside  frim  thij^  an<l  his  jm-at  museum,  vt'n*  frw  m-ivon^ 
exc^'pt  those  will*  have  |in't>iir(><l  Hiiritoriiin  orations  nr  stiwhe«l  ihein 
eoiihl  |»rol)alily  jilale  with  anv  cleariit'ss  wliat  it  uas  tlcil  he  iJid  tri 
nrijuin-  the  n-niitatioii  whieli  lie  |Kift.-<e.-;s('ii,  His  work  on  conijiiiniliv^ 
anatomy  wa.s  llie  residt  of  the  tlJ!«*wtiun  of  over  five  hundre<l  ■ijtwiai 
of  animals,  in  the  onirR>  of  whieh  he  made  iiinimienihh'  ili^^NA't-ries  nti^ 
anlici|mt«il  many  eomparativelv  recent  oh«-r\-ers;  and  in  «'ompariitivi| 
physioloji-y  it  wa.-  t-vea  j;rcater,  bfing-  mi  fur  iu  advance  of  his  times  thd 
It  wiu-  not  eomprelienth-d.  | 

The  treatise  on  Jifoorl,  lajfnutmntion,  ^intt  (iinmhot  WoiuuU  U  ii.^nallj 
foiiHiderud  HuulerV (rnaitcst  work  and  as  endxidyin^  the  residti* of  the  bvk 

Suit  of  his  n>rt^reliry.  This  work  was  eiimpU-Ici!  and  nlven  to  tlie  pri*gt 
iiring  lh<'  la-il  year  of  Ilniitfr'f  lite,  and  was  not  puhlistml  until  1  < Ji-li 
The  merit  ol'  Hunter's  operation  fur  aneiirisin  docs  not.  as  (iuthrii 
remarks,  lie  in  the  ojienitive  i»r>x"ess,  hut  in  the  priiieiph's  u|win  whiel 
it  is  fi>unded.  Thi-  dati^-iv  arising  from  thea])itliealion  of  the  ineih<iil  ti| 
AntylUis  to  nnenrisrns  produced  by  dis«tseof  the  nrlerj'  were  In  part  lUij 
to  the  ilauf^'r  fn>ni  liernorrhiipc  when  the  arteiy,  in  a  stale  of  diseaw.-,  ij 
lig:it('d,  and  in  part  to  the  suppiirition  Jiml  uleenition  whieli  fullowi-d  (tu 
oiHtninu;  of  the  sac.  Hut  Ilimter,  reasoning  U|>on  ex)>erinu"nts  made  \tj 
Jiim  in  removing  ]>i>rtions  of  tlie  eoat  of  arterie.'<,  and  also  ii|kiii  tli) 
i»nlls  whieh  lie  ha*l  oltsi-rvifi  Milh  repird  In  tlic  esTaldisJiment  of  i 
>natera]  cirrulatioii  in  cim:f  where  an  arterv'  ha«l  been  ohstnietitl,  Kiitl 
'*  If  the  artery,  however,  eannot  hi-  tieil  above  the  aneurism  in  the  opo 
miion,  when-  oin  it  be  ti^!  if  the  linih  l>e  amnutat*'d?  Why  not  tie  & 
up  bi^lier  in  tlie  sound  [>ui1.s  Mhere  it  is  tied  in  ampulatiuii,  and  prej 
serve  ihe  Umb*."'  j 

He  Hr>t  jK-rfomied  this  openition  in  1  TS/i,  plaeing  four  ligatures  o| 
the  artery  witii  various  degrees  of  tightness.  The  [Kitient  was  euixnl  ^}f^ 
tlie  nneiirism,  but  die<I  of  other  eompHeatinns  (ifteen  monllis  aflerwarjj 
In  the  MVoiid  openition  he  applied  only  one  lipiture.  Hunter  pn>bnblj 
was  not  aware  of  the  full  seoj*  and  value  of  hix  ttuggeHlii>n.  He  ("(pn- 
Bidenni  that  the  arterie'*  M-hien  would  aihiiit  of  the  openition  wen'  tlH 
eamtid*  above  the  uteniuni,  auv  of  the  limneliui'  of  the  external  rarotida 
the  subehivian  after  having  [liisscd  tlie  si-jJeni  miiselt^s,  nud  the  eruraj 
after  having  [Kisxetl  PoufKirt's  ligament  and  given  off  the  lat^  luu^ulai 
ATteiy.  He  did  not  think  the  suljelavtaii  shouhl  be  tied  in  axitlni^ 
niieurisni,  beeuuse  lie  wmild  doubt  as  to  the  souiidne<;ri  of  the  artery, 
and  the  Huue  with  the  femoral  where  it  })us;<ei>  under  PouiKirt'»  ligameiiti 
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Fli^pUii  uiiM '>|)|i<iHr(I  by  Pott  iiixt  Bntmlidil,  tht;  latter  of  whnni  itiiitl: 
'An  I'xiniviignnt  pri>|>t>8iiiiiii  lui.-*  U'vn  siiggerittHl  by  some  [Mwpio  to  tie 
ii|>  tbc  priru-iiiul  triiitK  of  mi  iiru-ry  in  the  cxtreniiik'K  1  oiicl'  niw  un 
Blli-iiipt  of  lliiH  kiiiil  ill  II  Inic  iiiii'uri'<m  i>f  (Iil*  iinni,  in  wlncli  T  ^lall 
hilly  ri'iiiarli  thai  thi'  tiii(i*^>iit  ditsl :  and  I  <lo  l>elievc  iluit  th<-  fiiihnrraM*- 
tni'iiU  xvJiii-li  .N-riirrvI,  :ih  wt'll  a»  llie  fvi-nt  of  iIk-  diH-mlioii,  will  tietor 
tin:-  jgt-'iiilrmnii  who  iHTtiirmud  it  from  itinkinj;  a  sei-onil  ii((i>iii|t(  in  u  mIiii- 
-ibr  isuv.**  Hunter,  after  cjuotirig  thi*,  uays :  *'  Xow,  unfortnimti'ly  uither 
fur  Mr,  nnmitit'lfl  or  myrielf,  tins  in  the  vpr>'  raw  fmin  which  I  havt! 
lormeti  fii%-i>RiliIr  i(hiw  r»f  thp  wwccsf*  of  fiitnrr  oncrHtitm"  nf  n  AJniilnr 
natuiv."  '  IV'tt,  HTitiiij;  in  1777,  wii'l  :  "  .Vs  ftir  a^  my  ob^Tvaticii  ami 
f'X]M?ricncp  }:i.>.  the  oiH'Ritiun  for  ani'urif'iii  in  tliu  fi-nioml  niul  ixiiilitcnl 
arteritw,  however  juJiciuusly  iwrfornie*!,  will  not  be  iiiicct'!*ful ;  that  im, 
will  not  !«vp  the  (latient'M  life.  I  have  lrie<l  it  niyf*elf  niort'  than  oiiee 
iir  Ivrii*.     I  have  j^vn  it  triwl  by  others  ;  but  the  event  has  always  been 

fatjil N'T  luive  I  eviT  mtii  :iiiy  other  o|H'niti<ui  tliat  tJiat  of 

■in[itilalion   whieli   h:L4  [ireservetl  the  Irfi-  of  tlie  |iaiit'nt." 

Jiijui    ITiiiiter  wiiH  A  treniCDfhiiis  worker.      Ills  liiliors  were  olnUM^t 

tnci-Monl.      It  in  proliabte  that  hi.-^  igiioruiK-e  of  wliat  luul  Ireen  ilutiu  by 

otherii  Win  not  «.>  jjrt'At  as  mort  iier^iii:^  have  infernal  from  the  fact  tliat 

be  rarely  t|uotes  or  refer*  Ut  otneni.     It  ishouM  be  remejuberwJ  that  he 

was  for  a  liiii>j  lime  a.*kieiatrtl  wirh  his  bnither,  who  wan  certainly  well 

ai-iiiminli-<i  »illi  iiif<li«Tiil  litenituif.  and  that  he  daily  met  nu-n  of  riiltnre 

mill  infoniijilinn,  fntiii  whom  he  mUKt  Imve  leariieil  a  ei-rtaili  amoiinl  of 

w*hat  vma  piiri);  nn  eWwherp.     Some  of  Ill's  (rrcatest  work  was  etl<'cte»J 

tlimu^h  hLs  |iii]iilri,  Jeiiner,  AlH-niethy,  A>4ley  <_'ij«»|HT,  i'liyj*iek,   Hvei^ 

ani  Hnmc,  ami  others,  all  of  whom  were  trained  by  him  and  jjcrpeU 

lulled  nod  i*\)iajidi'<l  his  te:i'-hin^     Sinw  hi*  tUiv  mere  raechuiii^^l  dex- 

trrity,  wlili  soiiic  kiiowhTip'  of  ointments  and  pliwier;^  is  no  lonj^r 

'lliutiitht  rtiilTici.iii  flip  the  -ihick  in  trade  of  a  siirj^t-iin.     The  |>eciiliar 

c>mbin»tion  of  work  in  anatomy,  |Nithol(>fry.  and  ^urgi-ry  iHii>iic-<t  by 

Hunter  ha.*  I»ren  lU'rt'ptrtl  to  a  btr^  extent  in  Knphind  since  his  time  as 

k  model  of  Iraiiiint;  for  a  clir^iin,  and  mo<it  of  the  mtHlem  lending  ;<ur* 

igeiai^  have  lieen  in  llieir  yomipir  dav-^  tencluT^  of  anatomy  and  of  [lalh- 

whii-li  fart  b:i>*  exereihtil  n  jrreat  intliience  ii|xin  the  development 

inethodji  of  ttaiehinj;  of  Kiirjren'  in  Knt^land. 

The  [airt-e^irof  Hunter  in  Knjflish  ■iiirjf»T\'  was  hi«i  pn|iil  and  enthii- 

oiiutic  admirer,  .John  Abernethy  {17i;-l-is;n).     Hi-  wai*  eleri4Hl  assistant 

[sui^r^fii  to  Si.  IlBrtlItl|(mlew*^  in  17H7  <iri  flic  retii-ementof  Mr.  Potr.aml 

Im-^im  tn  ^vc  |)ri^■:ll^■  I*H'tnr«-s  on  anatomy  at.  \nn  own  honse,  and  his 

wjis  -aieh  Ihiit  thr  jjoveriiors  of  tSt.  llartliolomewV  were  induced 

lild  a  leciun-  theatre,  where  in  1791  he  bepan  to  lecture  on  anatomy, 

ilo^,  Hiid  snrp-r^', 

AlH'rnctliy  wni*  the  firrt  tn  lipite  tlic  external  iliac  arter)'  for  anenr- 

lUnif  iu  17l*i>,  and  ill   ]7V'8he  li^iit^-'^l  Ibe  cttmiium  c:in>tid  for  liemor- 

rhttee.     In   \''Xi  he  juTforniwI  nennM-ioniy   ior  neiinilpJ*  of  the  arm 

rin^  in  the  Hajji-r,  and  provitl  that  jiftei"  the  removal  of  half  an 

ibc  iiervt?  retinioii  iwcurntl  and  the  ckiii  uf  the  finger  resiimc'l  its 

itural  m>nftibility.'    He  aUt  introtliiciil  an  im|mivenieiii  in  the  ojieniug 

John  iTnulrr.  Hlil.-d  l.jr  J.  F.  Palim-r  ( lAinAan.  1837,  ToL  i.  p.  54";. 
■  u-yi^il   llVifci  iucl»  f<llUiiM|  Tol    ii,,  IS17,  ]\.  205). 
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of  luiiilwr  ab»c.ft«f!«  by  a  nii,-lhi>il  vi  iticl><iun  which  utiould  admit  ih 
l«M*t  powiiMe  niiioimt  iif  air.     As  ho  grt-w  oMcr  he  wat^tl  to  tipcmtf 
and  i]pvot«l  himself  more  t'l  the  treatment  of  the  general  hoahh  of  hU 
ptittents.     The  Wf»rlc  by  wlneh   he  is  berf   known   is  his  Efuiay  on  th 
comfifiiHoufif  oriijin  of  twal  HitfeandH.     AbcrncthyV  reiMitutJoii  vvjis  noli 
due  t<»  his  b(K)kw  si>  mueli  as  it  wa*  to  hi^  h-etures,  wliit-h  weif  dramatiq 
in  ehnraetcr,  and  fjiven  with  certain  eeoentricities  of  manner  and  spw* 
whieh  t-oujiidfrably  fontribnled  to  bis  reputation. 

Henry  Cliiu;  {i7.')(f-IH27)  wan  a  jm|Hl  of  Hunter,  and  bei-nme  sui 
pnm  of  j>t,  Thtinia.-*'!*  Hospital  and  ]»r<'si(U-nt  of  th*^  R(\viil  (VdK'ge  o( 
tjtirgeons  in  182^3.  He  wa.-i  lecturer  on  aimtoniy  and  siiruery  tii  thtf 
early  iwrt  of  tlie  eigluw-ntb  eenturyin  the  .Vlderhgale  8ehool,  and  con^ 
tribiited  lar^ly  to  the  (jprend  of  the  new  ideas  of  Hunter.  He  Mm>t« 
no  8j>eeial  treatises,  but  hod  a  number  of  di«tinpiii?he<t  pupils. 

*  Sir  William  Kli^urd  (174.*i~183i)),  a  pupil  of  Hunter,  boeame  surj 
g«on  of  thtJ  Loudui)  Hospital  in  IVSO  and  founder  of  its  uiedieaj 
BchiMil,  to  the  cost  <if  whieh  he  eotitribiiled  lanrely.  He  was  tvrit-^ 
pre-ii(l<nit  of  the  (^lUoge  of  Sui^ecnis  and  founded  the  Jaek-ifttiian  pri7c 
Hti  wais  one  of  the  tir^t  tu  li^te  the  K^ubeluviun  and  t}ie  tir<>t  to  ligato 
superior  ihyrtiid  artery.     Hi.s  pnbli«itiotin  are  eliiefly  in  jonmah 

Sir  Everflrd  Home  (lVll-'J-IH32),  tlie  i*on  of  an  anny  ^nrpeon, 
pupil  of  ,I(i|m  Hunter,  who  married  his  sister.  He  sen'ed  for  a  whort 
time  in  liie  army,  retnme<l  to  Ij(indon  and  became  Hunter's  atwistant^ 
was  ap|MiiutLH!  as»ir<tant  »urgw)U  to  Si.  UeorjreV  Ho»pital  in  1787,  an^ 
HUi^oii  to  the  mnic  in  ITlfil,  after  HunterV  death.  He  wtib  one  ofj 
HuutcV;;  exeeutors  and  cditetl  hit<  works,  Mas  made  a  banmet  in  1813J 
and  re-signed  his  {Kisitiuu  at  8t.  George's  in  1K27.  He  wa."*  a  vi^huninoui 
writer,  treating  on  strictures  of  the  urethra,  on  nlcei-s,  on  di^eawr"  of  th4 
prostate,  on  comparative  anat<iniy,  etc.,  but  loct  his  rejmtation  as  on 
author  on  acoount  of  the  fact  tluit  lu-  destrovcd  the  ^ri-:iter  |uir1  of  thfl 
large  collection  of  Hunter'.H  manuj^cript*,  of  which  he  had  obtained  tern 
porarj*  iK)«it'HHiun,  and  which  he  used  in  preiwrin^  lits  own  papen^. 

f>tlicr  Ijondnn  snrgw>nH  of  thU  century  who  should  he  nientionc<I  n 
Sir  C'lesiir  Hawkins,  surpe«m  to  Kiiifr  Ooir^'  TT.  and  Ktiip  Georxv  III.J 
and  surjreon  of  St.  Oeorg'e's  Ho-^iiiijil  fnini  !7;t.'(  In  1774;  Thoniaf 
Gataker,  surifeon  of  St.  Genii's  IIospil;d,  wlio  dii-d  in  17(>i*;  JoK-ph 
Warner  (I717-1H01),  a  pupil  of  Sharp,  who  iKH-smie  surgeon  of  Guy'ij 
Hospital  in  I7-18,  first  limited  the  (-(imnion  carotid  in  I?"/),  and  wliost 
Oimx  in  •SfirffiTii  (I^jiidon,  1754  ;  4th  e<I.,  1784)  are  still  worth  readingj 
and  Sir  .TameM  Kiirle  (175o-l817),  snrpeon  of  St.  Itarlholomew's  Hojh 
pital,  M'ho  i.i  best  known  by  his  TVefiti»e  on  Ayf/ror^/('(I>indon,  171)1) and 
(Mm-rrtttit/ni  on  //(*■  opt-mtioit  for  the  »ioiie  (Loudon,  ]7y't).  j 

.XniouK  tJu' difitin>rrii.Hh«Hl  provincial  snrgtHmH  of  this  |>criod  inny  h4 
mentioned!  A  lanson,  Park,  Wliitc,  Mynors,  and  Hey.  ] 

tAhvanl  .Alan.siui  (17-J7-l>*2-"()  wa.s  a  jjupil  of  John  Hunter,  and  suw 
geon  ol*  the  I^tyal  Iiilimiary  iit  l>ivcr|vioI  fnint  1770  to  1794.  Ha 
]mbIi^hed  Prnvtic^tl  ofufi-rvutiont  on  ompukitiox  and  Ihc  ajler-fn-aftnet^ 
(I>(mdon,  1779),  in  which  be  reeonnnended  a  method  for  obtainiu)!;  ij 
more  complete  c(werinc  for  the  emi  of  the  bone  by  cutting  liie  mua* 
olcs  from  l>i'li>w  upward.  | 

Henry  Park  (1744-1831)  was  a  student  of  Pott  and  liC  Cat,  and  w 
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Rirpxtn  of  Uie  Roval  Infiniiary  ut  Liverpoiil  firitn   17l!7  lo  179S.     Hie 
lUiDL'  I!)  i!(i[intTU*il  wild  tlif!  )iiH(iirv  of  rifHiTtioii  of  lliu  kiitx'  iiiiil  elbiiw. 
Cliarles  White  of  ^fftnolK■-!^l^rr  i)uHli.shod  Win  Chju-ji  in  f^arffery  in  1 770, 
unil  firvt  o.Yt'iisLtl  tlur  IimkI  of  t)u-  liiiiiK-riti^  in  iHiH. 

UitUert.  Mynors  (173J>-lS<Hi),  a  rfurgfiMi  of  Kiniiin^lintii,  piiblishni 
liiM  I'rttcticnl  r/fi»-rvatioitJt  rnt  rtiiifnifrition  in  1783,  aixl  Ins  Il'ttitory  of  On 
practiee  oj  trephiniuf/  tfic  »kuftt  etc.  in  1785. 

William  Hey  (173(>-18I9),  a  di^iagtiishod  surgeon  of  IjWilrt,  piib- 
li.'Jieil  in   IH(KJ   his    Prnrfmtf  Of/nervatioiut  in   'Vuriyrry,  which  (HisHed 
|thnmeh  two  jatrr  (v)ition<<,  anil   U  still  worthy  of  «>nsiiltatioii.      He 
I  ;i[iil  nanif<I /"W/H-*  hirmototlfji.     Hi»  iiaim*  is  tviiiiwtt*!  with 
I  I   of  «w  ilevi?t*<i  hv  him  fur  uw  in  cajso  of  fnu-Lun;  of  lliu  (*knll, 

\wi  with  a  mode  of  {tartial  amputation  of  thp  f<x>t. 

At  Ihe  vtvl  of  the  eciitnry  the  leading  aurgfiunji  in  Kdinbui^h  were 
Bi'njamin  luiil  John  R^ll. 

ifeiijanjin  Itt-ll  {1749-1H06^  wits  a  pupil  "f  Mimn',  ami  hwaine  a  siir- 

_        III"  the  Royal  Infirmary  in  177'J.     In  177S  hr  piihliwht-il  ,1  trrtitltie 

tm  fhr  fhrnrif  oml  iiunuti/miriit  (>/  ttli-rrn,  etr.,  which  Went  ihrnn^h   nnuie- 

nnu(  irtlitions  itml  translations.      His  ^SgnU-m  of  fnr(/erff  (G  vols.,  KiUn> 

hnrich,   1783-^7)  alio  pAst<ocl  through  many  editions  i^^d   wjun.  trana- 

laled  into  Genuan  and  French,  heinp  the  favorite  systemntie  treaiirt*  for 

the  next  twenty  years.      He  insWed  stronjj;ly  on  the  iiniHirtimce  of 

IsavinLT  "kin  in  anip(it;itions  an<l  n|K'mtioii!«  IVir  the  irinoval  of  tmnot^ 

ill  Knler  lo  h'ave  as  litlh-  as  poHsilili'  of  tin*  Hiirfaee  of  the  wotiiid  cxpot^Lnl. 

.Inhn  B«-ll  (I7Kr>-|S'>Cl')pradimt«'<l  in  mMlicine  in  K<dinhni^h  in  177f>, 

and  in  I7!M>oiM'neiI  a  jirivate  fiehnol  for  anatomy,  surperj',  and  i>l)stetric8. 

Hr  w»tD  anihitioiiH  am)  ener^tie,  and  unsparing  in  hl^  criticismi*  of  his 

fc^i-niorx,  Monro  and  li«>njainin  Bell,  tlniH  ^4t■l^sill};  opfKi^ilion  to  hiis  8chix)lf 

Ivhich,  however,  mif  tio|>nlar  and  ynei^'ssfiil.      Hi^  Ininher  ( 'liarle-s  was 

|of  irn-al  a^.-i'tanei'  to  him  in  this  entfr]>ri^.      He  piihlished  a  treatif*'  on 

natonty  which  went  ihrou^di  many  editions:  ViwnMrw  on  Ifie  nature 

'  euTf  of  wouwLt  (^Minhnrfrh,  17nrt,  with  ."several  editions  anil  trnn»- 

[|iilD.t)  and    Jlir  yVmr/jV''*  t/ «</Y/rrv  (.*J  vols.,  Ivondon,   1 801-08,  ito), 

rUalili' for  the  iM-auty  of  it«  engmvinps.     He  was  the  leading  o|h> 

TStpi  III  in  K<tinhiirj;li  for  nearly  twenty  y^irs.     As  tlic  result  of 

a  hit  ■•"versy  with  Grcpin.'  the  imniber  of  sur^-oni<  at  the  Royal 

Jntinnnr}'  tsiis  in  IHtX>  limtti^HJ  t0  8ix,and  Kell,  with  uther»,wa^  excluded, 

Mil]  thuj*  loKt  the  op(x»rtunity  for  eltuical  li'^chinj;. 

T1*i*  trton,  of  the  risi!  anil  pnigrptB  of  wirpTV  in  Ireland  ir^  told  in  the 
I''  ■ffhf  Itoi/fti  ( 'tJlrgt-  f,f  Stirfffotiit  in  Jn'lnnfl  and  thr  Intih  l^hool* 
I  mr,  liy  t^'jiiirli-^  A.  faiiicnm  (Puhlin,  l><Slj). 

Ill  ll-l'i,  Kinir  Henrt'  \'l.  cHtalili^ln-il,  liy  myiii  charter,  a  fnitemitv 
'•r  ^ild  of  hart>t.'i>  ft  it  the  lth>tiiotion  and  «'XcR'i!*«'of  t  lie  art  <if  ehinirgen'. 
Ill  1572,  Queen  t]li/jitH*lh  j^iiteil  a  %(Nind  ehartcr  to  the  Iiur1>ers  and 
imrgmnR.  ordering  that  they  should  he  iiill«'«l  the  "  Master  Wardens  and 
vrateniity  of  IfcirberH  and  ('hirnrm'ons  of  thr  Ciuild  of  .Snint  Mari-  or 
Jahne  in  onr  city  of  Diihliti,"  and  a  third  eliarter  wbj*  gninte*!  in 
hy  JdiiH'n  IT.,  uivinj;  thcni  full  powi-r  of  the  guild  ov«-r  JKirhfrji 
kithin  nix  milen  of  Ihihlin.  There  M'erc,  howevi-r,  a  cvrlain  nutiilMT  of 
^nr^ttiA  who  had  no  conni'etloii  of  any  kind  with  tin-  eom(»iny,  Ivi'ing 
anny  Mirgtouns,  or  men  of  IiIk-hiI  i<<lucraliun  wlio  hntl  i^tudied  in  the  unL- 
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versilies.  In  l74r>  tlii>  rnnipriny  Itejpin  N>  dwiiito^rato,  iiml  In  1784  the 
iiiiiun  between  tUv  Imrber^  unci  the  .-iirpeons  wiispraeTiiTnlly  «iK.s«)lvetl  liy 
the  ereution  of  the  Koyiil  CoUp(:c  of"  S^l^^|pons  in  IrclnwI.  The  beginning 
of  teacbiiip  in  Dublin  U  due  to  Sir  Patrick  Dun  {']()42-171ii),  prvfideni 
of  tlic  ('olicj^'  of  Phvsli'ians  in  Irehind,  wlio  left  a  iMijiio't  fur  '*  ime  or 
Iwii  PnifewMn-H  iif  Ph_V!<ick  lo  n.';iil  jmldirk  JjC-'tiireri  uiid  niiike  pnblii'k 
Aiuiloiiiit^il  diKHTtiiins  uf  the  wvcrai  {Kiiisof  lb*'  hiiiiiiin  BihIv  nr  H)Ki_v*a 
«(f  other  jiiiimiiKfo  nwd  Lfi-tiiivstif  <)Html(>(rv,li:in«Injri's,!inf5  <>i»rniti<iii9 
of  C'binirgen",  to  read  Botauie  Lvetlires,  Denion»~trdtL-  i'lant^  publiekly, 
and  tu  Tiwl  Piiblick  LectinvH  on  Materia  Jk[e<liea,  for  the  ln)<inieti(in 
of  Students  of  I*hyjiirk,  Surycn',  and  Pliarnmoy."  The  teaebing  did 
not  aetuaHy  hefrin  nutll  174-i.  Tlif  Jirst  .sur^i«d  work  iMiMishcd  in 
Irelund  upp<'flrH  to  be  ^1  Concifif  and  lutpiiriia/  Aivount  nj  Hw  Athviu- 
ia(ffH  orinimj  (n  tlw  Pithfic  from  (he  tjvnefid  iiw  of  u  Xew  Miihott  af  Am-' 
pulation  (l)idilin,  1 7();j>  pp.  Hi).  The  H-i'ttnii  woh  ijintfritltioiut  on  n'uunda] 
of  the  Ih'iul  {Dnblin,  1 77(i,  pp.  177).  Tbiii  was  published  anonymonBly,, 
but  appi-imti  in  it  r^■enlld  etfitiun  in  177S  under  the  name  of  the  author,'. 
William  I>«i!?e  Il752-!iy),  who  wah  ono  of  the  most  enet^etie  founders 
of  the  Royal  Colleftc  of  Sui-jreou.-j,  and  uiie  of  (he  first  to  loeturc  in  it. 
He  wan  a  very  snecjrtiffnl  ti-achcr,  anil  in  addition  to  his  work  on  wountU 
of  the  hf-ad  he  published  Au  Iittrculuftion  to  ihe  Theory  and  Pr<teti<x  of 
Harycry  (Loinlon,  17H0,  Svo)  uud  a  work  ou  midwifery  which  lx-<.-aiuu  a 
jtopnlar  text-book. 

In  17iio,  Sylvi'st^-r  O'lTalloran  (I7*2S-lKrt7),  n  Mirfjoon  of  Ijtmmek^ 
who  bad  r'tiutied  in  Paris,  Lotiik))!,  an<l  I^>yden,  publi^lu'd  at  J,oiidoii 
A  i'ofnpfffe  TrrutUe  on  (.Uimfrvm  (fvii  t^yhnrrhin ;  tr'tth  it  rirw  Mclhod  of 
Amiiulntioii,  which  wa»  a  valuable  contribution  to  the  literature  of  tbcsaj 
Bubjcetij.  I 

ThB   NlNBTEBNTH   CbNTUSY.  ' 

The  salient  p«jints  in  the  historv  of  fiirp.'r\-  in  tlie  nineteenth  wnlur* 
the  diT^-ovety  of  anieHllieties ;  the  eslaldiHnnn'iit  of  a^-plie  and  anli-« 
eeplie  snr^rv  npon  the  aeientifie  fmindntitm  of  tiie  new  ^-ienec  of  lKit;t<>ri'« 
ohtp';  tlMMlcvelo]nnentofeont«.Tvative!*urtrery  in  the  treatment  of distiasell 
and  injunesof  the  extremities  and  of  plsislic  am]  nrtliiipie»Iif  wirjrery  inttf 
n  «|»eeiulty  ;  the  rJisuand  pro^rews  of  alMloniinal  and  intmoninial  .•^ni^ry  J 
llieenlnuH-eof  twonew  nations,  the  ruileil  States  and  UuK*in.  into  the  field 
of  «nr|yiea!  di^^tver)',  literature,  and  tt-aeliinj;;  the  eh.^n|;e  in  the  niethiHla 
of  eduwilinjrsniyi^uiH;  ihi*  formation  of  (jur)j;ieui  iMH'ietiej»aiid«*tM>ciutioiisJ 
and  the  e(isinii|Kilitan  ehanieter  of  the  art  develo|Mi1  by  nipid  tnternntioniit 
eoniniiiniration  an<l  bv  ptbiodtcalH.  The  (oinHlin;;  of  muM^iinis  lik^  thor^ 
of  Hunter  and  iHipiiylO'n,  Ihe  ri'moval  of  n'strielions  on  the  etndy  of 
ainitoniy,  the  jjrent  rt^lvanee^i  made  in  imtliolotrreal  analoniy  and  e.\iH-ri- 
niental  jKitlioIojiV,  and  the  developiueut  of  ophthalniolojiy,  otoloj:v» 
jrj'naxwlojry,  dennittohijiy,  and    larynpdojry  into    their    pix'sent    liipliljr 

rialized  form?*,  have  also  exertol  a  !*lrfinn  intiuenee  upon  surper)-  and 
work  <if  thep'ueifd  Hnrjitoii. 

With  the  iinTiiiHin^f  jiet'unudatitm  of  the  people  in  eitie*  hove  coniQ 
iuervaseil  demand?*  and  opjM.rtnnilieri  for  j-iirmfins,  for  inerea-H.'  of  lioi'pi- 
tals  and  nieilieal  Ncln>oli^,  for  skiMdl  nur^in^,  iri;breii><"it:'  uuH-hanieH  fitr  ihq 
makiiif;  of  instruments  and  npjxiratnj^,  and,  in  nhnrt,  for  many  mains  oit 


ore 


THE  WHTORY  A.\I>  LITKRATVBE  OF  SURGERY. 


Dl 


ntm  out  ettfrgc^utL^  f<3r  iniprovcmcnU  throu^li  the  aid  of  e<>iu|H>1otil 

"WitTv  pnyn-s:*  in  iIil*  art  has  hwn  nmdc  Anvc  I80rt  ilwiii  Iiml  Iwcd 

I  jiui(h*  ill  the  two  tliMUsuiid  ^'tiiix  i>rt-vu]iit^  ihiit  diite,  uiid  tiiif  hiii^  ht-vn 

|lirp.'ly  tint*  III  work  iIikic  in  iliv  ihsM-i'iiii^riHtni  uixl  in  iIk*  Iiilmnit'ir%*. 

[t*ijii*iiil<'r  for  A  miiiiii'til  ^mtiir  of  th«^  ditti-rciircs  liotwci-ii  tht^  rcw.iii-tvs  of 

[ihi-  -iifp-oti  uf  l.S<)()  unil  thotH.r  of  thi'  surjri-'in  of  tin-  jin'.-^-til  day.     'V\w 

iiri:«H»ri  of  IXiK)  hud  little  moif  knowlf^Ip-  than  Imri  lM{>|HM-nilriJ  of  tho 

f«hid'  r.iiif*.*  i)f  daiij^T  after  openitJoiiB,  such  as  Hii(ipuratii>u,  pyiemia,  or 

ti-ftmuA,  and  f,^)|iod  wiliUy  fur  iiu>anA  to  avoid  thoni.     Ho  hud  ni>  oliuical 

ihtrmttnK'ter,  jumI  ooidd  only  j;u<-'a*  iit  (onuKrntnn-  and  ft'Ver ;  no  hyiKxk-r- 

rDiii*  -yrinp';  no  ulut!!^tht■lil■ ;  w  di'tinJtr  kiii>wU-(|[^'  of  Ihr  iin|>ortaiii-i-  of 

)liw»fl-«ivincorof  the  hc^t  nicnnsuf  doinjr  it.    He  knew  nothing; of  phistin 

Fmrp-n-,  of  t^-notoniv,  of  the  i»|ilit!mhiM'?ien|if,  or  of  the  iiw  of  ihe  iiiieru- 

licopc  in  diiifniosis  iitid  had  only  jii.-'t  hiirn<il  how  to  ii^ite  iirteries  and 

l«>  Cnait  onlinary  Wounds  in  a  siiojde  and  lienjiihl*- way.     The  really  great 

Htiiyi'on  of  timt  lUiy  who  wa.-'  ))oId,  cool,  and  skilful  eoutd  |ierfiimi  most 

of  the  pTtiit  n|M*nitioii.'*,  ?Mieh  a?<  ampututinn,  Mature  of  larj^*  arteries, 

n-nioval  of  (unions  (.'itiKireun  M.-etion,  und  the  Hke,  but  »ueh  men  wure 

few  iind   fur  lu-rween. 

Ai.  tJie  liegiriniritf  of  the  eeritury  I»tidon  wiw  the  centre  of  siirfiical 
impntvcmeot  »nd  ol  siirj^eid  unehini;,  and  the  Utiding  wirgtHms  at  that 
lin«'  worf  .Mternothy,  Cliiie,  UIiz.inI,  Home,  .Astlev  f'o«->per,  Kiwrenee, 
and  M'aHrop.  'Hie  tirst  four  of  the«?  Imve  been  a-ferrcU  to  in  ii  pre- 
vious Motion. 

.Wtluy  PoiitOD  Cooper  (17(iH-184I),  a  native  of  Norfolk,  was  apprei>- 

tiect]  in  IiK4  to  hi^  nnele,  William  i\>o]M-r,  siir^-on  U»<iityV  liospital, 

id  wn*  MKin  tnmsferrtil  to  t'line,  tlx-n  surpeoii  at  St.  TlnmiasV     He 

tiende«l  .lohn  Hiniter'B  lecturer  and  s|)ent  one  winter  at  the  I'^linbiirgh 

jdeflitiil  .S'liiHil,  WHS  itfitHiinti.'tt  denion-*tnit4ir  of  anatomy  at  St.  Thonms's 

11  I7s'.',  and  lwoyf:ir-  Inter  lR-<-inn(;jt.inl  lecturer  with  C'line  in  anatomy 

nil]  HurjfiTv.      In  IXIH)  he  was  a|»|ioiiit<il  surjjeon  to  (invV  on  the  resig- 

'  lint  ton  lit'  hi?*  iniele.    In  ISi»o  he  lijj:iti.>*l  iheeotnnion  i-anilid  for  ai»euri*m, 

snd  in  1H17  the  alMioniitinl  aort-i.    In  1S2(>  he  {HTfonni^l  a  simple  o|>era- 

tion  on  KXixf  (ii-«irye  IV.,  whirh  n-siilirtl  in  his  beinjf  made  a  Iwironet. 

In  XVi'Z-t  he  n-jiigiie*!  his  hfluix'S'hipat  8t.  Thonm?*'.-*  and  induced  iIh-  for- 

■  inatioti  of  a  H-iKimle  nieilii-:d  M(>hi>i)l  at  tinyV,  in  which  hin  ]iiipil,  .V'-loii 

Kf^y,  h-ctureil  on  ^iirfxen',  and  his  nephew,  IJransby  Cooper,  on  anatomv. 

He  nii-i  nn  extremely  skilled  anatomist,  and  H>me  of  his  nio^t  vuhuibie 

nintribntion^i  iin*  eonneeted  with  his  work  in  this  direction.    Anion^  them 

may  Ite  mentioneil  Ihh  treatiM.'H  on  hernia  (in  two  [wrtfs  1>">Mj7),  the 

iM^iiiid  inlition  of  which  appciinil  in  1M*27,  the  ilhislniltons  to  wliii'h  are 

tKid  to  Iiave  Ixfii  t<i>  expen-iive  that  he  lost  n  thou?«iiul  pound:!i  by  the 

tpulilii-aliiin.       Ilis  iNHrk  on   DinlovafiojiM  our/  t'rffhmK  of  Ihe   joini* 

WIL-*  puhlislic<l    in    IK22;    hi.s    Ijertart-K  on  Ihc   Prtun/Jfti  itntl   i*r<tcliee 

itj  Siityery,  with  mlditions  by  IVrrell,  in  three  volumets  in  1H24— !i7: 

.  uie  eighth  rdilion  of  thi^  appeared  in  1X37  ;  and  liis  lUimlrtit'toiiM  0/  Jtitt- 

ai -of  titf  itrniMf,  Part  I.,  in    \H'2U  ;  his  ohji*Tvation9  on  the  .sVrt/cVu/-*- 

//iJKKjjcf^  of  Me    TtMtrm  in  1S,'KI ;  and   his  work  on  the  Aiu'tomij  nf 

trea^l^  in  1K4(>.      He  .seeiiLs  to  Imve  read  little,  his  UiokH  ciontiun  few 

rviervDvee  lu  iJie  wurk  of  utlier  men,  and  hiK  reputation  and  influence 
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wero  due  more  to  hi.s  porsumalilv  and  hU  great  skill  ns  an  operator  tJiaa 
to  his  contributions  to  scivuc-i*  or  practice. 

Williuni  I^wn'opp  (17S;i-IS([7),  the  son  of  a  suiycon,  \ta&  a  pupil  of 
Ahfniethv  nn<l  hi-*  ilemnnstrator  i>f  anatomy  for  twolvc  y«irs.  Ha' 
Iwi^iriH!  a  incinbiT  of  tlu-  Colli'jjr  of  Surffconpi  in  IS(lo,  wun  it»  priw  for! 
nn  c-wuv  on  hcrniii  in  IHlXi,  wiw  ii[»iH»intcd  iiAHistniit  sutycon  to  St.  Knr- 
tlioiyiiiew'ti  II(jspit;il  ill  1><I3,  and  in  IKlj  bfcanie  prolV-«or  of  aiialoujy 
and  i)hy!-i<]log5-  al  tlie  College  of  SurgtHjnt*.  His  lectures  were  (Hjnsiderea 
tn  fljivor  of  infidelity,  nnd  lc<l  to  n  sliarp  fiontroversy,  whieli  end<Ml  hy  hi«. 
recanting  the  objec-tiomiblc  opiuionf?  and  witbdrnwing  hi^  iHHik,  On  the. 
Hintorii  of  Mail,  Irinn  mile  ns  far  us  he  eou!d.  He  whs  connected  withi 
the  AMcrsj^to  Mcdicnl  Jvhool,  and  in  1S2;1  i*accee<]od  Abernethy  us 
lecturer  on  surp-ry  at  St.  liartliolniupw's.  His  principal  contributions 
to  stirftieal  literature:  are  his  TratfUe  on  J)tiieiues  of  the  Ejie  (1K:W)  and 
hid  Lectures  on  Sun/ert/,  publimhetl  in  ]H63^  He  waa  a  skilled  anatoniiiit,' 
nn  elo(|uent  lectim'r,  an<l  an  cniclih'  aiil)icir. 

.Jftnu'--i  Wai-di-tij)  (I7H2-ISiit)"),  a  iiitlive  of  Seotland  and  oduealf-d  in 
t^liiiburg]),  came  to  Li union  in  IW*.\.  In  1826  he  ftmnili'd  a  liospital 
under  the  title  of  the  '*  We.nt  I^nulon  Ho.ipitjd  of  ■Surgery."  and  in  the 
same  year,  in  conjunction  with  Mr,  Lawrenee,  gave  a  rourw*  of  lecttiroA 
ut  the  vVldei-spite  Street  S'Ikk)!.  Hin  nbuNive  articles  in  Tlic  iMnn-t  in 
182(i-27  probably  prevented  him  i'rom  having  any  official  connection 
witli  lliL-  citlk^'es.  In  1828  lie  was  made  sui^i-on  to  the  king.  Hej 
wrote  for  Thf  ImhcH  {lMrl4,  vol.  ii.)  a  ^-rics  of  gror^ly  |M*rsonnl  nnd 
abusive  pam-r;*  entitled  "  lnter('r|>ti-d  Letters,"  pnr|)oi"tinj£  to  be  iivritten( 
bv  HalforJ,  Brndie,  McMieliaelt  anil  otliery,  after  wliieh  the  hi-ads  ofi 
th«  proferuion  in  London  had  a^  little  as  possible  to  do  with  their 
aiithipr.  In  18.15  he  joined  the  Huutorian  ScIkmjI  of  Medicine  mm 
g:ive  a  course  of  Icchii'cs  im  surger\\  Hia  Iwst-ltnnwu  work  is  that  iin] 
the  M<)rbii.t  Amifomy  vf  fh,;  I'ljv.  Ilis  name  in  (lie  hiftoiy  of  wurgvry  i^ 
eliietly  amnwled  M'llh  llie  r)peratioti  first  priJiKwd  by  RrawJor  for  lliQi 
cure  of  aneurism  by  placing  a  ligaturt?  on  the  distal  .tide  of  the  tnnioi^ 
which  openitiun  Mr.  Waitlrop  perfijmietl  successfully  in  two  (.uses  oV 
iineurisni  uf  the  carotid  arteiT,  and  in  one  vutv  of  aneurism  uf  the  innonn 
inate  artery,  in  wliieh  be  tier!  the  sulK-lavian,  i 

The  following  Murgeons  also  belong  to  the  early  |mrt  of  the  eenturj-^ 

Jotieph  C  C'urpue  (I7(>4-18M)),  who  in  An  Ac^'oiinf  ff  (teo  Sud'rimfid 
Opcnttioiiif  for  Jifuhrint/  a  L'M  Xme,  etc.  (LAan\ou,  181(i,  -Ito),  intro^ 
dneed  rhinoplasty  by  the  Indian  nieiliod,  nnd  rceulled  uttention  to  tha 
high  operation  for  stone  in  bis  excellent  historical  sketch.  The  II!«toru 
of  (fir   liiffh    Oitri'itloH  for  file  Sloiir  (I^/onilou,   ISllf).  I 

Sinnif]  CoojMT  (1781)-]  848),  siirgeim  of  the  l^nivei-sify  Ciilh'ge  Hos+n 
pital  from  ls:il  tn  l«4.s,  publish*-*!  his  -S'oy/myi/  Dictionnrtt  in  18110,  iho 
Hi'st  comprehensive  and  complete  work  of  the  kind  in  existence,  iim)  the 
nrnttnuc*!  popularity  of  whieli  is  sliown  by  the  fact  that  its  eighth  eilttintl 
was  publiftlu-d  in  I8C1-72.  Every  e«lilion  is  vuhiable  to  the  studeut  of 
the  pmgrt's-i  of  siirgi'r\'  in  the  nineteenth  century. 

Alexander  t'i'pland  Hu1eliin?<iin,  a  naval  sui-peon,  published  Pntfiivtit. 
O/nwrvntiontt  on  Sun/rri/  in  18Hi  (2d  vi\.  IM2(i),  and  Snmr  furtJirr  (Mmt^. 
Tfitimitt  on  the  mihjefi  of  tiie  j/voper  fteriod  for  Amjmttiting  m  Guniiliot 
Woumh,  etc.,  in  1817, 
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Charlwj  AaUm  Key  (17H:J-1849),  a  |Hij>il  of  Ai*llfy  C<»o|)er,  wh<w« 
nitiH'  !u'  niurmi!,  iH'faiiic  (li'inori-''TRitor  nf  annl4itn\'  ;it  St.  TlinmM*a 
llu:>pital  iu  1H2M,  luwi-^taiit  siii^rtui  t<i  (Juy's  Hospital  in  1S2I,  snrj^-vii 
Ui  tlie  Mwn-  in  1**24,  aiul  jintfcseiDr  of  surj^'rv  in  its  «;Imh)I  in  l83o.  He 
ligatef)  ill*'  HtilH-lnvijiii  nnery  in  ^H'l^},  jtiid  tuil  the  mnrtitl  for  aneuriiim 
in  IK^t);  intnMliuv*!  the  ute  of  the  strniglit  wtaff  in  litliotoniy,  ami  llif 
mrt)ir>fl  of  (tividiii^  the  ^trictiiir  external  to  Ijie  me  in  tutranj^iihitoil 
InTnin,  and  whj«  miu*  of  the  most  popiihir  Icacheiv*  in  I^nulon. 

Fntin  IS2<J  to  IXIl'j  ihi-  Iiradinf;  L«in<lon  ^u^^>r^nrf,  inoildiliou  to  tlnvm 
nlnnuly  n-fcrn-d  to,  were  Brudie,  Bell,  and  Travers. 

•Sir  Bi-njuriiin  Collins  Brodic  (17S."J-lJi(J2)  wasa  native  of  Wiltshire, 

Kni;land,     He  r^tudio*]  in  T^mdoii,  aiul  h(>^nn  t<i  :t>vi»it  in  U>.nuliiiig  ut  the 

Wiiithiiill  Strv*'t  S^htxd  in  ISOo,  wlieii  he  «Tis  twonty-lwo  y«ira  df  age. 

In  l-HO:i  In-  l>f«iine  the  jxiiiil  of  Sir  Kveninl  Ilonn-,  and  in  1X08  asilstant 

t^trjfeon  iil  St.  Tlinmas';*  Iliw|iital.  where,  in   ]S22,  <iii  llie  deiith  of  Mr. 

(irirtilhf.  lit-  lnHTinie  I'nll  MM'geon,  from  which  jm-iitioii  he  retired  in  1840. 

He  devoted  himself  bi^clv  to  physiolojricid  ex|K?ririientH,  smie  results  of 

which  appeared  in  the  eelehruted  Croonian  I^ecttire,  dcliveretl  in  1810,  mi 

the  infliit^netf  of  the  hniiti  on  the  action  of  the  hcail,  in  which  he  n>[Kirted 

thi-  n->iidbt  of  the  use  of  (lu^  WfH>nini  [kois^m,  and  in  a  ]uiper  pnhlisned  in 

1814  on  Tltf  Injliirnir  <?f  th^  I'liciinof/fUfftk  (Hi  (/t€  Stvrtliofis  of  thf  'Horn- 

iifh.   4>f  hi»  cinrgieiil  writings,  the  fim^  and  jMrliaj)*?  the  mo^  im[iortiint,  id 

hi*  PalliohitfimI  and  Sio'ffit.trt  (tfu'ertyitinni!  on  th^  Dittrtixt-g  of  the  JoinU, 

publixtied  in  1818, and  apiwaring  in  u  fifth  edition  in  ]8ol.    Hi-  Icetures 

<Ai  JH)if4UirM  n/  the  friuiu-ff  Ori/nim  appeared  in  IS-TJ,  a  fourth  edition 

l>eiii(r  issiuil  in    l'i4!t.      In  184(J  he  puljliplied  a  volume  of  leftun-s  on 

various  snhjeets  in  |inlholoj^'  and  suiyen'.     His  eompteie  wnrkn,  with 

an  autithiographv,  are  puhlished  in  three  volumes  (8vo,  l^imdon,  IKtjo). 

He  devottj  hlni^'If  to  the  seientificside  of  Hurgery  nillier  than  to  owra- 

Itonts  aUlumgh  he  viiia  a  very  wnciiTssfid  o]KT.ilor,  and  for  over  Inirty 

yttn  »"»•*  rHo^iizeil  iw  the  hcnd  of  the  nu-dii-al  profes-irm  in  [^>ndon. 

Sir  t'Imrleri  IWI  (1778-184"2)  wh.--  a  yonuger  hnnher  of  John  HeU  of 

Ktlifil'iirgh,  onder  whotn  he  !iitndie<I  and  whi»ni  he  fHimi  Ix-giin  to  n'^iii't  in 

the  le:u'hing  cf  onatoniv.     In  1>*^H  he  went  to  I^>ndon,  where  he  Iw-gjui 

to  Ireu-h  in  his  own  house  in  1807,  after  whieh  he  ussneiiiunl  hiniHcIf  with 

Mr.  \Vil*iri  in  thefiniit  Windmill  S|re<.>t  Sclnml,  where  he  »ime  intneoni- 

pKitioii  iL-  a  tea(!her  H'ith  ('line,  (.'<N>]K'r,  and  Alieruefliy,  and  aiec  with 

.UTftal  ^MinfvH)*.     In  1HI2  he  Ivgau  to  deliv«r  <-liitie:d  Ifoturt's  in  the  Mid- 

^uluMW  Ho.-.pital,  to  whieh  he  \vuf*  upiKiinled  siirgi^Mi  in  1814.     In  IN.'lIt 

fhp  a<>'i'pled  till'  ehair  M'  wirgeri"  in  the  I'liivernity  i>f  Kdiidnirgh,  whieh 

he  held  until  hii^  death.     Hin  puhliuitioiui  were  vohnninous,  and  inelndc 

his  Sifufrm  of  ffftrmiivf  i^ri/erv  {'2  vol**.,  ISOT-J-'H),  his  |);ipiT  on  ftminhitt 

\\'ii»n<tA  {in  r'<14f,  his  Sttrf/icftl  (ifmrrrittUmii  {'2  volf.,  I^indnn,  181l>-lM), 

und  hi?^  liluifimt'unm  of  thi-   firml  O/ifriitSonn  in  6'tov/(ry,  etc.  (in  I82I). 

Hin  fame,  hi»wever,  in  niaiidy  dne  to  his  |){i|H'rs   relaling  lo  the  ni'l*- 

V4IUW    >vt*teni.  the  revnll    of  e.irefnl    iinil    long-eontiruied    ex pf -ri inenliil 

work,     ilif-  him  of  a  AV*e  Au"l""i>i  "f  tfir  Bnihi,  pnntetl  in  IHl  1,  in  a 

pntnphlel  of  3G  jingiw  whic4i  fonnt^  an  e|Mwh  in  tJie  hi«ti»ry  of  digeoverics 

relalnig  t»i  the  simetnr*'  and  funetinns  of  that  rn^in.     Ho  wi.-*  a  .-^killed 

aniM,  a  dexieron-  npi-mtor.  and  u  iMiiM'ieniioUFt  and  )M>puIar  teaehor, 

i«h(M-  fitnie  lus  inen'a.-<Hi  instead  of  iliiiiini.-hing  Mim-tr  hj^  di-atli. 
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Bonjainiii  Travfis  (178;i-lfiJ>R)  wnA  fl  pupil  of  A«loy  Cooper,  pro- 
f-wtor  nf  :in:iUimv  ut  Guy's  Hospital,  iiiid  Hur^fi>ii  i>f  St.  ThouuuiV  Ii<>j^ 
pital  ill  ISlfi,  Ho  U1IS  a  i^killii)  npliiliiilrixilngist,  luid  his  Sifuoimin  rtf  thr. 
DmtiKr»  of  On-  A't/c(lK2())  WHS  tlic  best  Rvsteinatic  trcaiisfon  tKit  fiil)i<*ct 
which  hull  yi't  ap}K'urLHl  in  English.  Hm  tusleii  let!  him  to  the  t«(;ic>ntifio 
nitlM>r  thiiii  ti:t  the  practicnl  asjjei^t  of  surgery,  and  his  treatises  on  CVw-i 
utitiifionui  Jrrilulion  (1^21),  A  j'urtftcr  Immiry  eoncernhtff  (^iigti'fvtioHal 
IrriUidon  and  t/if  J^tithofnt/t/  of  the  Xfrvoiin  SifnUm  (IS.'i-l),  und  Tlie 
Phip^ioloifii  uj  hifniamnVmn  (lS-14)  .ire  iHiH?t!iiiH'ii!*  fit'  [liivJiiiilogitxi-iKitJi- 
oh^it-ul  invcfitigatiiiii  of  tht>  lii^ht-st  oitlcr  of  iuctIi.  He  lUHiirihutoil 
.some  valtmhin  {Hipers  on  aneurism  mid  the  ligaturr  of  nrtcrift?  to  the 
jl/eJico-cArrKri/im/  Troitmvlionf,  ami  om-  on  wvjiiikIs  of  the  veins  in  the 
Surt/icii/  EieMUffn,  piihlishetl  hy  Astley  CiHiper  and  himself  in  1H18-Ii(. 
He  introfltieed  the  use  of  memir)-  in  non-wperitic  iritis  and  in  otlier' 
fiiiTiiK  of  iiill;iii)inatiou.  Of  id)  thf  Kii^lWl  siii^conH  of  lliU  [x^rirKl, 
there  are  none  whoac  flTitinga  are  wore  interasting  to-day  than  are  thoeo 
of  Tnivers. 

In  Kdinhiii^li  (lierc  waj*  no  surgeon  nf  »i|M'eial  note  engajjecl  in  teneh- 
inji  after  .lohn  Bell  was  exeliided  fn>in  the  infirmary  and  jjave  up  hi« 
M-liool.  \ii  ■iijMiaite  diair  of  surj^-ry  \\a»  esUihlisiied  in  the  university 
until  IS:{I,  owiii^  lo  the  )H'isisteut  op|)ositioii  of  the  second  Monro,  who 
olaiiiu'd  to  Ih-  pnifc-swir  of  sniiTgery  as  well  !is  of  amitoniy.  A  chair  of 
gurjiert'  was  inslitutwl  in  llie  CVjIIegtr  of  Surgt'ons  in  1804,  which  wis 
maintaineil  until  the  (-linlr  was  cn-iUed  in  the  univci-sity  in  1831,  ami; 
rhi?*  WHS  tilled  by  Dr.  John  TlmiiiH.ii  (1705-184<j),  who  li«-aine  siirpfHi 
of  tla-  Uoynl  Infirniari"  in  \t^V**,  and  Ix-gjin  to  give  eliiiicul  h-ctuivs 
therein  on  surgery  in  the  private  tlieatn-  in  ISOI,  this  being  then  the  only 
wptirate  eoiirsi' on  Uiis  suhji-i'l  given  in  the  cily.  In  ISIMi  a  eliair  of 
mditar^-  siirg<>Ti,-  was  instituted  in  the  university,  to  which  Pr.  Thomson 
was  a])|w)intei(l.  His  Lccltnrjf  on  Infammaiion,  dr.  (IvHnburgh,  1H13) 
[Ki.ii'ed  llimugh  several  editi(ms  ami  tninslations,  and  hx-^  Hfjmrt  of  Ob' 
M-mifloim  iiHule  in  ihf  lintij'h  Ml/ifftri/  I I'lUplfn/ji  in  lirhfiHrn  after  fh« 
Battif  of  Wnirrton.  efr.  in  of  interest  to  army  surgeons, 

A  idmir  f)f  clinical  surgery  was  created  in  the  university  in  180.1,' 
which  was  filled  hy  the  ajniointment  of  .lames  Ruiit!«ell,  a  surgttm  of  llie 
Royal  lalinuary,  «'ho  puhlishtHl  in  17(M  A  Pmcfiivii  Kitiviif  im  n  r^rfnin 
Diiu-tiit.'  ^if  tfu'  Hoiu-Jt  U'rmttl  KcfrriMn  (Kdiiihurgli,  Hvo),  and  in  1833, 
after  his  n*tiiX'liicnt,  OhMrrnliuw*  oji   (fie   Trj^Uciii, 

Sir  Grtirge  Hallingull  <I"'*"-^^''»''>)  euicivd  the  army  in  18(W,  and. 
iK'canie  profi's.-wir  of  military  surgery  in  the  university  in  1823.  His 
priueipul  work  is  Ins  Oiit/lnrs  of  tlic  rmiife  of  Itvfttrrn  on  Mititai'if  .Suj*- 
gcr}/,  fir.,  nubtislied  in  1833,  wliich  n-Hched  a  fil\h  e<lition  in  1855. 

Here  alwi  may  hi-  mentioneil  John   Heimeti  (1 7711-1 8'iK),  a  di^^tin- 

fulshed  Knglish  nnlitaiy  surgom,  a  native  of  In-land^  who  ntudietl  in 
)Ml>lin  and  Kdinhurgli.  and  I'Ulered  the  army  In  ISOO.  His  chief  work 
Ik  iMnn'retiiionn  on  ftimc  imporfinit  pointn  hi  the  imteficf  oj  Military  Sur- 
jfi-rV, '^e.  (Edinluirgh,  1818).  aiitl  sulisequent  editions,  called  Frineiptejt 
of  SlilHary  Snrf/rr}/  (Ediuhurgli,  1820}. 

In  Gliif!gow  at  the  iM^inuiiig  of  the  century  the  leading  sni^con  vraa 
.lolni  Hums  ( 1 77.'J-1  K.")0),  wlio  w.is  the  first  li-ctureron  anjilomy  who  wait 
uneoDnecttnl   with  tlie  untvvrpily.      His  Priitcij/lcs  of  .S'lov/cry  (2  vols.. 
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\jtiuUtn.  18tifl-^«)  wan  dry  iirid  luid  rn)  Kiiivea*,  l>iit  liU  I^incipf^M  on 
}'  ■/  rf:i'-lit-'I  a  tontli  cdttknt.      In  IKlo  he  «'as  ap|»«iiiitf«l   Ilt^uiu.-* 

[■I  I  "f  F-urtrcry  in  t\\v  UniviTtiity  of  Glut>^>w,  am]  hc-Ul  ttiiri  |HiKilii>ti 

until  hU  tlLYith. 

Allan  Bums  (1781-1813)  was  a  brotW  of  Jolin,  wlioi*  domonMmtur 
hr  bcuunc  in  the  aniitoniiral  w-'htxil.  Jitt  fiM  cl<>.MiTthccl  llw  falciform 
|imoi9«  lif  thf  f:uiH-ia  lata  iti  tttt  rolntioim  (■>  ft;moral  h<Tiiiu  in  a  [mwr 
whirh  hi'  |nililislni!  ill  ihi!  EtUnhtinjh  ^fttHtv1/ Jaunuif  in  ]Kn([.  His 
< MutftTvilimtit  ml  ftu'  Sufi/irttt  Annloiin/  nf'  tfu'  Ifi^irt  tnui  Xfrt  ((iliV^nu-, 
IHl|)t!<  a  ^iihiahlu  Hirgiral  wirrk,  uliivh  t'onlaiiLS,  in  a<]ilitit)n  to  thi- 
annUmiy,  aocuunt^  M'  niinii'n>ii^  cnsen  of  tiiinois  in  thU  n^ion,  ti  discus 
sifiti  fin  iIm"  irontmenr.  of  aneiimm,  etc.  IT*'  ffliggfsfcd  the  ligainro  «if 
thf  innirniiuati'  nrtcn',  and  it  was  thin  HUf^'e^-tion  which  li'd  to  the  lii>4t 
jicrforraanoe  of  ihi' oporation  by  Molt  in  Ifi'Ii. 

Bftwvcn  lH2o  uitd  1K40  four  .lur^-oii!*  in  K<liiil>ur]£h  IxH-antc  di^lin- 
fnii^^rfl,  antl  twii  of  them  wi-re  tnuisfi'rrnl  to  I/tntlcm  lo  tal:<'  lii^li  pliires 
Uicrp.     The*  four  wvri'  Ijiuiis,  Lijiton,  I'Vi^nssi.n,  ami  Syinc. 

John  I^izurti  (178.*t-I86U)  woi^  a  pupil  of  .fuhn  1^11,  and  bi>(;an  to 
tcnrh  anatomy  in  a  pn^Tite  ^-hool  in  ISIft.  In  18;il  Ik'  iHtMnif  pro- 
ft-'wir  of  Kiiryi'ry  in  llii'  Koyal  (.'ollt^  of  Surj^fonK  lie  wan  tlw  lirxt 
in  Srotliiiid  to  lipUi'  ihr'  innominate,  and  the  se<H)nd  to  [vc-rform  ovaiint- 
ORiy,  an  ojicraliMii  whii-h  bveann.-  known  iiiaiolv  ihmn^li  liix  fM^fervfiii'm^ 
on  Krtirjxitiim  oj'  />jj«-o*«i  Ovtirin  {VjXin\i\ir^i,  lS2.'i,  Tol.).  His  name 
is)  u\m->  v^mvuH'XviX  with  wirlv  o|KTutions  for  exeision  of  the  jaws.  In 
IHTW  lie  it-o.-M.-^J  teaching  and  devotv<l  himself  to  pnvat«  pi-jetiee.  lie 
wa''  a  sJcilU'^l  niiatoniisl  and  a  hrilliaot  ;ind  darini;  o|H'r:itor. 

Hnlwrt  Li-'tnn  (I  iii4— IS47),  a  luilive  of  S-«>lland.  iv:ih  edueatd  in 
E\linlmivh  ami  l^indon,  and  ix-pm  to  teaeli  anatomy  in  181S.  In  lH2.'i 
he  Knve  up  thi?  leaehinn  in  favor  of  Synie  and  devole<l  hinif*elf'  entirely 
to  ^uryvrii'.  Ho  lK<«ainie  (iur|j:eun  of  th«  North  Loudon  Iio^j)itul  and 
pntfe^.-or  of  cliiiiral  snrp-r)*  in  Fnivernity  Collejn*,  Ijonilon,  in  lK;i4, 
mid  ntpiilly  ni-iii«'vwl  a  jrreal  MKTeiw.  He  wa^  iKK-wifSM.-*!  of  ^rent  |R'r- 
poiial  -m-iijj^lli  imd  «a.-  a  lirilliant  operator,  haviti);  the  n-pntation  of 
Iwinj!  ihi-  nin-l  di-sti-rniis  'Jiir;j«tin  of  his  time.  Hi"*  method  iif  riri|>- 
ani|Hitxlion  )H<<?mie  vcr\'  [xipnliir.  aial  he  made  numerou>  i-ontrihntioni! 
(i>  the  i4jr)k^Ty  oj'  ampulaiioa,  uneiiri:<ni,  littiotomv,  and  litliolritv.  He 
Would  amputate  the  \\i\^\\  with  oulv  the  aid  nf  one  pcr^xiii  to  hnjrl  the 
Ihnl)  nnil  tie  the  lifpitiin^,  i-niiipn'ssinu  the  nrlery  with  hi;*  h-ll  hiinil, 
ii^in^  no  tournitpii't,  iiml  doiinr  all  tlur  enitin^r  jmd  ?*a\vin|>  with  the 
ri}£ht.  A  InrjiL-  |Kirt  of  hi^  .-kill  ami  success  was  <lui:  to  lii^  knowlcd^^* 
III' miatomy,  whirli  he  kept  up  liy  dis^ftionK  lliron^diont  hi^  life.  He 
exeij*'y|  the  upper  jaw  for  a  ("onnidnlde  tnnior  in  lH:jt>,  ami  the  eutretw  in 
thw  inotjtm'e  Immghl  to  him  a  crowd  of  nises.  Hb*  rwhne7*s  is  exempli- 
flcti  in  the  eflrhmli-il  n\av  In  which  he  iiiinctnre<l  an  aiKiiri^'ni  of  tht* 
vunitid,  r«n|)]Mi>in^  it  to  l»e  an  aliwH-w,  nillionj^h  hi,-  Imusc-surf^-oti  hnd 
toM  htm  tluit  the  tninor  pnl^iled.  Fli^  principal  jxihlieaticm-^  were  his 
tHrmfuht  o/ .S'tirycry,  pnhlinluil  In  1831,  and  ni«  Pfiffittii  Stiryrry,  in 
18JI7,  li<ith  of  which  works  Mi-nt  llinm^h  sevenil  editioiin^. 

William  Kcrvii>won  (1808-77),  a  native  of  Scotland,  wa.s  ednraitiMl  at 
K>1  'i,  U-ini;   a  pn|iil  of  It^ihcrt    ICnox.      In    18."(1    he  hiis  ehtttHl 

f'\  _  the  I->jtnl>urgh  Koyal   L)ir<]>en.7ary,  U-ing  at  this  time  leotni-- 
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inff  on  ^^iirplcal  itiinlomy  lit  nifMH'intiitii  witii  Knox,  and  wom  \hv  tirsl  Uf 
liftntc  thft  subclavian  in  Scntlaiid.  In  1S40  In*  rK-Pcptc^  th<>  prrif<>sj*iir^ 
Khi|)  of  surp-n'  at  Kinjr''*  CVIlujfi*,  Iv«Hid<»n.  In  1S.V>  In-  wa*  apjRtinUsl 
giii;^i)n  (■xlninnliiiiirv,  aiirl  in  \H\y7  H-rjcaiit  Hni-gdiii  Hi  llu-  i|uwn.  For 
many  years  he  was  llie  IwHling  Jiurgi^nl  optTdtor  in  LA.>u(lon.  lie  i-i>»ip:D»l 
his  prnfff^^ir-ihip  of"  wirgcrv  in  1870,  but  remiiinctl  rliniwil  itroii*:'«)r  <i|] 
wn-jjerr  and  eonior  surgeon  at  King's  Collego  Hospital  until  hi)i  dpathi 
He  was  erHitwl  a  baronet  in  IS60.  Ui»  sjiecial  contributionc  to  the  ar( 
were  krpcly  in  the  line  of  wliat  ho  ejilled  '*  t'nni*tTvativo  sui>?'r>',"  ^ 
torni  wliieh  he  firnt  apjilied  in  1852  to  the  avoidamv  nf  anipiitation  I13I 
inc«ns  i)f  resiK'tiiHiK  nnd  to  tin'  removal  of  no  nmri'  ihan  i- uliMihUelj 
nwH'Sfairy  in  enAS  of  iHrtcases  of  tlw  Imnes.  His  nnnit"  is  csiH-^-ially  jisso« 
ciated  with  0)iemtion8  of  liare-lip  ami  clelt  pahil^r,  wltli  oueniticms  on  iht 
jaws,  tlii>  esciHinii  of  joints,  iind  wilh  litliolumy  and  mhtilriiy.  HU 
principal  ciinTribntion  tn  litorjitiire  i»  his  Synfmi  of  i*rao/!ftii  S»rffrr% 
(Ijomlon,  1X12;  ^tli  (hI.  IS7(>].  He  iili^>  cTonlribnteil  many  viihtabu 
INipers  to  the  pcrifMlicals.  Hi-t  lectures  on  the  Prof/rem  nf  Aiuifninv  anC 
Snrytn/  (iurl tiff  f fie  Prenent  ('niturif  {lHii7)are  extremely  interesting  If 
the  student  of  the  history  nf  surj^'i^'. 

James  Symc-  (I79!)~1870)  was  a  pupil  of  Dr.  Ikrclay,  ami  when  onU 
iiinvlveii  vi-ai-s  old  was  enlrustt-d  with  the  eliarj-u  of  his  eutisin  Listou^ 
aiKitomical  rooms,  in  which  !»■  iH';rnii  I0  ti-aeh  in  IH22.  In  1S"2'>  IK 
iK-yiiii  to  titich  surjpTv,  t>ut,  havinii  <[naivlled  with  Liston,  lie  had  n^ 
chance  to  obtain  an  ai>|)ointiiit<nt  in  the  Hoyal  Intirniary,  uiid  therefoitf 
slnrtcd  ii  privat*'  hcis^pitiil.  Wlien  he  suwi*de<l  KiiHsell  in  the  rliiikri 
chair  in  tni-  university,  he  bwanie  one  of  the  Piirpeon**  of  the  infinnan 
in  lK;l.'i,  iiiul  after  Listjui  went  to  I,(»n<toti  in  1K:1-1  the  greater  part « 
the  oiterative  »urjrery  of  S-olbnd  fell  into  his  hiindji.  In  1K31  he  pnb 
lishcil  Iiis  Irealiw-  on  the  EAirlxiiui  0/  Dinenifed  Jfjtntu,  whieh  wa**  the  firj 
systematic*  attempt  to  show  that  excision  onglit,  in  nutM,  cases,  to  sn|W4 
tiede  aiiipntation.  and  it  had  the  uix-ateNt  intiuetu-e  In  bringing  hImiiU  ill) 
diaiiKP  in  pnietiw!.  The  first  ediltoii  of  hJK  Priiiripfen  of  i^uiyrri/  w« 
puhlishr^l  m  1S22  ;  the  fifth  edition  In  ISftlt.  Tills  is  an  extremely  cofl 
CL«e  work,  and  the  liftli  and  last  eitition  i^  smaller  tluui  the  lirvt.  I 
lJi47  he  jnUilir-lu'il  his  VnntrihnHnnH  in  fin-  Piitfiaftit/i/  ond  Profh'tr  uf  Sttt 
yeiy,  iu  which  he  tflve.«»  an  accnint  of  the  first  eight  cases  of  ampntatid 
at  thennkli'-j(»int  by  the  method  whi<^h  is  still  known  by  his  nume.  Tb 
date  of  his  firrt  case  of  this  kind  is  Septeml>er  8,  1842.  In  1847  h 
uttvpletl  a  call  an  surgeon  to  University  College,  London,  on  the  death  u 
Liston,  hnt  be  did  not  find  the  place  satisfactori',  and  four  nionllu;  lati 
he  roinmed  to  Kdinburgh.  He  was  a  l>old,  c^miI,  and  skilful  o[teruto 
but  not  u  msh  one.  Among  ii'ia  ituiNt  remarkable  ojicratioiui  may  b 
mentioned  tluisi.-  for  aiicnnsm  hy  incision  of  tin*  tninor  and  ligntlol 
al)Ovc  and  Itolow,  which  o]Mrralt(>ii  he  |)crfomi«l  in  eases  of  ancnrisau  ij 
the  enn.>tid.  the  axillary  artery,  and  the  iliac  artery. 

In  1k:{.'i  rhe  greater  ]K\n  of  lln'  iiicdic:d  teaching  in  I^nidon  wa.»  .sili 
given  in  private  whouls  having  no  connection  with  hospitals,  the  oldi* 
and  best  fiuowii  iH'ingthc  Windmill  Slrcci:  am!  Aldei-sg;iteStnH*t  .ScI«h»I 
The  (jreat  Windmill  Sti-eet  School  was  establiiihed  hy  William  Htinti 
about  I74)i,  and  uumbered  nnjong  its  teaehers  the  two  Hnnters  nailli 
Cniikshankj  Wilson,   Mayo,  Shaw,  Hnwlie,  t'Imrles  Hell,  Carpuc, 
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CiK«ir  HnwkiiiH,  hut  was  fimilly  il»wtnw«l  In-  tlir  I'Ktahlishmeiit  of  the 
Ivimilori  University  Iti  tlw  vicinity  of  tW  Micliilcscx  nosjiitiil  in  Ift.'ifi. 
Till*  AI(JcT>^itc  S-ti<H)}  M'niT  :)lsi)  u(  old  elate,  ami  nitmlHTLtl  iimoiig  it^ 

;h('is  Wanln)|>  jiml    U'iwrt'nw. 

Tbf  hmpitai  5trliiK»U  of  Guy's  and  St.  Tliomae's,  which  had  bwn 
imittt)  in  ITfiS,  the  surgie-al  UK'tun>H  Iwingpivcji  at  St.  Tlinnias's  and 
the  niwlical  nl  Ouy'^^  were  practically  wparatod  in  1^25,  aud  eutin'lv 
HI  in   \H'.Hi. 

Afti.-r  I^i^tiin  and  I'Viyu-'Win  cnnie  tn  Lmulon  rliniml  ht>-|iii;il  lynch- 
ing inrn«uHiI  rapidly  in  favoi-  and  iii)|HiilHnce ;  llie  huMpilal  M-hiKdy 
Iw-pin  iM  flourisli  anil  the  |irivat<-  whiN>]t4  tn  diHapiH-ar.  At  tiiis  iinriod, 
in  ailditimi  to  (hiis>  altvndy  mrntiotiod,  the  pnnripal  niirgnmii  were 
(TuUirii?,  Uroen,  Lloyd,  Smth.  Mor^in,  Stanley,  and  liawkin.-i. 

(ittiiVf  .Iimifs  fJnthrlc  (17«5-185<i(,  an  nppn'ntict'  of  a  I^mdon  siir- 
ffvon.  %%a»  apj>"liitc"|  hu^^pital  mate  in  the  army,  iin<I  K-nt  to  the  York 
Hiv^piljil  :it  ('hi'If^ii  when  hi'  way  (tnlv  fifteen  yean*  old.  He  heeame 
utivistant  liurprtm  in  l«<il,  ue<t,»mixinie<l  his  rejtiinent  to  North  Anic-ricn 
in  l^JUHI,  and  M'rvitl  <lurinfc  tlie  War  of  the  Peninsula  m  Spain,  btMtjiu- 
injj  snr(;ptm  of  tin*  f<inv«  in  IKK),  and  rnmmaiidtnjf  thn*  divwinnn  of 
titvaln.-  at  the  liatlle  uf  AMniera.  Ho  wuh  plaeed  on  half  pay  in  1814, 
and  went  tn  the  Uittk'  of  M'nti'rkKt.  whi-re  he  iH-rfiinnwI  an  iiinputaliitn 
at  the  hi|«-joint  nn  a  T-'renehnLin,  nn<l  lied  Iwith  ends  of  t\w  i»?nineal 
anun",  heinf»  fiiec-'st-fiil  in  e:ich  case.  He  hwanie  ai^^iHunt  j-iirpeou  to 
the  \\'ci«tniinBt4.<r  Hae«pitid  in  IH'i'i,  !<urgi>on  to  the  r^anie  hospital  in  1827* 
ami  prof(!twor  uf  anatomy  at  the  Knyal  CVIIege  of  Burgeons  tn  1828. 
His  troili'^'  fhi  iftiiuthiif  k'0(iji*/k  oJ  fhf  fjrirrmitieH  ntpiiririf/  (he  difflnr" 
rut  ojtrriifioitu  of  tiiitftutafioiiji,  etc.,  l8lo,  ui^in^  ]m)nipt  amputation, 
tuiirk.-*  an  eixK-h  in  the  hiftory  of  military  "urpTv  ;  the  ^ixlli  edition, 
inelndinK  aildiijonrt  rehitinj;  to  the  Crinuiin  War,  waH  prinle<l  in  18<'il>. 
In  ikd<litton  to  this  he  puhli-thed  A  freatiM  an  the  opm^iiotu  for  the 
/wntnthn  uf  an  tuHjirifii  yapit,  etc.  (1819),  lActureti  on  Otf  ouerniive 
Mttrff*TV  ftj  tJw  rpe  (182.3;  :ld  ed.  18."W),  and  On  injurifK  of  Uic  hmd 
'  ihe  bmi'tx  (4to,  1842  ;  'Jd  c-d.  1847).     He  also  mntributed  many 

I  ^         I'l  niedietil  journals. 

Jt-M-ph   Henry  (mi-n  (l7fH-I8r>.1),  a  nephew  and  pupil  of  Henry 

Cline,  bo'ainie  wir^teoo  to  St.  Thoniau'n  Hospital  in  1820  and  pntfcjwor  of 

aniKcr}'  in  Kinp'«  (.'ollf^  in  18;W.     Jn  18,17  he  n'signt^i  hiA  profeasttr- 

»hip.  and  in   18.j2  hi>  piHitit'ii  at  St.  ThouiWft'.f,     His  publications  were 

iChieHy  -sliorl   |ia|HTti  in  inedinil  jounialH. 

Euxi-biu^  Arthur  Ijh.ytl  i  I7!t.">-lNt»2),  a  pupil  nf  Ahi-rnethv,  Iteejime 
i|i«tnnt  ^ur^'«>n  to  St.  Iktrthokanew'^  in  IK24,  ami  Hirpnin  in  1847, 
rmin  whieh  p<isition  bo  rftir<<«i  in  1861.  14e  gaini^l  the  Jackmnian 
prize  for  1H|H  hy  hiM  e»wiy  on  M-mfuln,  enlarged  and  pul>)ii<lted  in  1821. 

John  I'lint  .Smth  (17!l"-1882),  an  apprentice  of  Henr\-  Cline,  was 
ddiiiilteil  n.-  a  nietnlKT  uf  the  Knyal  (.'<)lli-};e  of  Sur^niii^  in  18|;i,  after 
whieh  he  Piiidietl  in  (fcrnmny,  and  im  his  irlurn  iR-ejirne  denioni^trator  at 
S(.  Tlvtomf'H  Hiiwjiiuil,  then  Iwiuifr  on  sur^-rv,  and  nltijuntelv  surj^'on 
to  tlw  bo!<pit:d.  He  in  Ixft  known  by  hi*  tranmlatioii  of  C'heliUit')*  Syn- 
fnw  of  frurr/rry,  to  whieh  be  luhh-d  a  lai^e  nnmlxT  of  notes,  greatly  iii- 
<  '  ._■  tlie  value  tif  the  work.  He  alj*o  enlh-efed  materials  for  a //f«- 
■hr  vrafi  uf  Miu-yeri/  in  Enyhiwl,  which  was  jmblished  in   1881*, 
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«ftcr  his  death,  tin<ler  the  gHTier\-isi<m  of  Mr.  D'Arcy  Power,  and 
viihialtic  b<K)k  nf  Mf'ivnee.  ThiMiitrh  his  t'fli>rts  the  ii?nuLin.s  of  John 
llunttT  wort'  tran^f'orr«[  to  Wcstniiii^ttT  Abbey,  and  the  iiiscription  on 
the  tabli-t  is  fanu  hi*  |>en.  i 

J(ihn  Minyiiti  (I7it7-I847),  a  pupil  of  Astlcy  Cooper,  asriistoi!  Mw 
Key  iw  (lemuiiHtralor  of  anatamv  tn  a  private  school,  was  in  1821 
aiipointi-d  ns^lslitiit  Hir^:r>i)n,  and  ni  ]K*24  Kiir^ooii,  to  GnyV  Ho(<pitul,  id 
the  school  of  uhich  hi*  lf<'Iiir['<l  on  anatomy  and  sin^icn*.  In  the  Ititrel 
piirt  of  hi;*  cjirt'iT  he  devi'ted  himself  to  ophthalmology.  lie  was  ad 
excellent  operator,  ligated  the  iliae  arterj'  several  timet*,  was  one  of  ihfi 
fip!*t  to  ivcrfornt  flnp-anipntationr',  and  was  the  first  to  u«e  metal  sntnre^ 
in  wounds ;  he  was  also  one  of  (he  first  to  perform  ovariotomy.  Hi*  priiri 
cipal  work  was  Lecinrett  on  (lineti.tien  a/  the  eye  (1^39).  He  alj«>  aiisistcd 
Dr.  Addison  in  An  f^iif  on  Oit  oyenUion  of  jtoinonou*  ayfuU  in  ifii 
/ivintf  hoihf  (\H2ii).  '  '. 

yAward  Stardey  (]701-]>i(>2)  stiidiwl  at  St.  n;mliolomew*s,  ti>  whirli 
he  became  a«>islant  surgeon  in  IHiy  and  sui^pwm  in  IH'IH.  He  wot 
twice  pn.yident  of  the  Royal  College  of  Surgeons.  Hif>  prinei|tal  jniMt 
ration  was  -i    Tirati-»r  on  Ihe  diMiea^es  of  Mr  boHe»  (]84y). 

Cn?«ar  H.  Hawkins  (I7tl8-I8}^4),  prof*etor  of  anatomy  in  the  school 
of  Great  Windmill  Street  for  manv  vears,  became  surgeon  of  S| 
Geoi-ge's  Ho8pit.il  in  1820,  and  retiri-d  in  ISGI.  In  IStil  he  was  |ir«»i 
dent  of  the  Koynl  (.'ollfgo  of  Snr^ri'onsj  imd  in  1SG2  arjeant  mii^ieon  li 
the  t(ucen,  suceceding  Urodie,  being  the  fonrth  of  his  ftimily  to  holi 
this  position.  Hw  works  were  eollwted  and  publislted  In  two  volume 
in   1874.  : 

Among  the  distinguished  provincial  surgeons  of  the  centnry  weg 
George  freer  of  Birmingham,  unilior  of  (MtHrrvaiiims  on  nvmriifm  aid 
some  iVfMfditfK  of  ihf  arterial  /ii/Jifetn  (4to,  1807);  Joseph  lIo<lgs*on  o( 
Birmingham,  In-i^t  kuowi]  by  his  trentiw  on  DtsetuKM  of  the  ariane*  ani 
reins  (London,  iMlo ;  trarslntwl  into  Freneb  and  (Icrman) ;  John  f| 
James  (17^9-1869)  of  Exeter,  the  author  »if  ibt^  Juekwrnian  pri/o  es^aj 
for  IH1S  on  innaininalion,  aitti  the  Hceond  lo  ligiite  the  nlHlimniial  nortllt 
John  (JiT<'n  Cpiissi' (ITJKI-Jfi.'jO)  of  Xnrwieli,  anthor  of  the  .bukr^iuiaj 

Srize  e^sny  for  1S20  on  urinary  ealeulns,  and  wIio-h*  fine  libranr'  a( 
ieejiscH  of  llie  urinar)'  organs  eiime  inlo  the  posse«*ion  of  ProfensQ 
8.  D.  Gnws,  and  was  destroyed  by  fire  in  Ij*>ni.sviile ;  John  Gaj 
(1791-1870)  of  Swindon,  a  pupil  of  Abernethv;  John  .Smith  Soda 
{I7«0^I863)  of  Bath;  George  M.  Jones  (m)?-i8Sl)  of  Jersey,  a  bril 
liant  operator,  who  performed  exeision  of  the  knee-joint  without  knoM 
ing  of  l'"iT^'UK*on's  ofiemtion  a  few  w<x'ks  before,  exeisi-d  the  hip  un 
ankle-joint.*,  extirjwitwl  the  wapnia,  etc.;  William  Hands  Cox  (180*2-76 
one  of  the  founders  of  the  Itinniughuiu  S-b(MiI  of  Medicine  in  1821 
author  of  Mnmnr  on  amimiaVnm  nf  the  /fiiffh  at  the  liin-joint  (1845] 
Thomas  l*ridg<-n  Tealo  (IS01-(58),  fimnder  of  the  Tx-ods  School  of  Mol 
ii'ine,  author  of  .1  jtr<trtirfil  fntttm-  oh  niulomimti  fieruiii  (\H4G ',  Irum 
lated  into  Gcmifin  184S,  and  into  Dutch  1849),  and  Ix'st  known  h 
bis  work,  fJfi  nmpiitalioii  bit  «  ''^'".7  <""'  short  rcvttinffufar  flap  (1^58] 
Joseph  Jordan  (178<}-187.'i)  of  Manchester,  the  6rst  pn>vineial  lectun 
on  anatomy  and  surgery  wh(**c  certifieatos  were  rerngnixol  hy  the  Royi 
CoUt^  of  Surgeons  (iu   IS21),  founder  ttf  the  Loefc  llospiud  in  181j 
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an<l  siirvron  of  the  Manchester  Infirnmn-  aft«r  1835;  Geoi^jte  Sotitlurn 
J1X15-70)  i(f  Mani'lirrtUT,  loiindcT  of  t!ic  Chalhiiiii  Stn^ct  Si'liiml  of 
Sltiiirine  in  1850,  surpem  to  tlie  Koyal  Inlirninn' in  1855,  and  prnfrii-Mir 
of  BUi^rj'  in  Owens  Cvllejreim  its  fuundation  in  1872,  aulltor  of  lit- 
tju.na!  Mti-ffiarif  (.1  part^,  1882-JSG);  and  .Iiuvph  .S)mi>s("in  (ianijjfi^  (IH'iS- 
8*;t,  iW  win  iif  a  vptfrinnn*  »ui^;ron,  wlio  -^tudiMl  at  Knivi-rsity  {'«il- 
If}^',  I^innlon,  and  nftiT  >:Ridit:itt(>n  r'tiidicd  iil  Paris,  I'livia,  and  Klnr- 
rn**e.  In  1S57  (tiinigif  was  u|ii)i>inltil  siirjj<'(>n  t<i  tin-  Qnt^-n's  lIoHpiml 
at  UirmiQirhain,  wliirli  [Mii^itinn  \w  retained  until  ISKI,  InH-uniing  une  of 
tlu'  niiir<t  ilirfin;;nisliiH|  pnivim-iiil  siir^'onti  of  Knglatid.  He  wah  ii  Itril- 
Itiint  o|H'nitor  mill  :i  llurnt  spcnikrr.  He  nrj^t^l  llie  ilry,  infrriiucnt  ilif-A^- 
in^  4jf  w<*iihds,  \i\»  princi]wil  putjiirationf)  art — (h  thr  adnntdiyM  of 
tJu-  Kttttviiffl  apjitmttus  iu  tJir  tiro/ntfiil  of  j'lfirturrx  itmt  ditn'itm'tt  of  Jiiiitln 
(iSiVl),  lifxrtirrhi-H  iti  ^nfiuitoifiiyit  mtattuntf  timl  t-ti/iirol  surt/iri/  (IHoli), 
(M  thi  treittinfiU  tif  /racturea  of  Ute  limba  (1871),  and  f>ii  the  (reatmenl 
of  vovndt  (1878). 

Tilt'  IwiJiiij;  Dublin  Kuriroonrf  during  the  eentiir."  were  Ctilk'!<,  C'nmip- 
tnn,  Cnrmicliai-I,  Porti.-r,  ('us:i<-k,  Atliuiw,  HarriHUi,  Bcllin^liain,  Snillh, 
iiDtl  Tufni'Il. 

Abniliam  CoIkf(1773-I^43)gnuiimtoiI  at  Edinlnirjih  in  17J>7,  ami  in 
I8<>1  Iwi-amc  pmfe«*)r  of  swirgery  in  Dublin,  which  position  ho  held  for 
thirty-two  yeurs,  and  for  twenty  years  «'us  the  chief  of  the  Irisli  f^ur- 
gronA.  Hh  name  remain^)  eonnectetl  with  llie  form  of  fracture  i>f  the 
mqjttl  r-Klrcinirv  of  the  nidin)*  de^^'rilHHl  liy  him  in  the  IC'lhih.  Mttl.  rind 
liiuv.  Jiiuniiif  (1811),  and  with  the  siwsilitil  "  ColU-s'  law  "— t.  t\  that  a 
njotnor  lafM-tcd  with  syphili.'S  through  tlu-  ftclns  a«|uires  a  certiiin  dejfn* 
of  iinniiuiit%'  and  will  nut  -utfer  hy  suckling  the  infant.  In  l.*j](j  ho 
fir4  ti«nl  ute  Hihclavian  within  tlie  Knilenl.  His  prinei|inl  Kuryic-al 
pnhlications  art-  u  tr«iti-ic  on  sui^ml  anatomy  (1811)  and  lAvttirex 
OH  thr  thrnrj/  mul  prnctirf  of  "tri/rry  (2  vols.,   18-14-45}. 

Sir  Philip  ('mniprnn  (I777-1K5K),  a  native  of  Dublin,  was  :ip|Mtinted 
hurp-on  lo  till*  Miiitb  Hospital  when  twenty-one  y*-»rs  old,  and  was  one 
of  the  founders  of  (lie  first  private  sctiuol  for  anattuny  and  i^nr^'r}-  in 
Dublin.  He  w;i.s  a  skilful  o|>eratrir  and  an  eloi^uent  lecturer,  and  con- 
irihfited  numerous  jiapent  to  niMlii?al  journals. 

Hii'hanI  t'armiehael  (177!t-]H4{t),  a  native  of  Dnblin,  but  of  Sviitih 
decirent,  |misBcd  Ww  exuiniaation  as  a^c-lstant  MU'^'«'on  when  seventeen 
Ttars  old,  and  in  IHO;]  scttle<I  in  Dublin  auil  was  nti|H)iiitetl  sui^fitn  ro 
St.  fjforgt-'i  Hospital.  In  1h2)>  he  wa.-  one  of  tne  fuundci's  of  the 
Kichmond  ychmjl  of  .Miilicinc,  f^ivinp  lectures  on  surp-rj-,  and  «us  verj- 
promincni.  in  the  various  medii-nl  assiicintions  tif  liis  time.  He  Im?- 
4pirjitlH'«l  Ui  the  Collejif  of  SiMifcons  in  Ireland  the  sum  ■»f  je^JfKHt,  the 
inlcn-st  of  uliieli  wiis  to  U^  nn-il  in  (rivinj;  prize;*  cveni'  four  years  for  the 
Ix-t  i>-<ty<>  on  the  i^lale  of  thi'  uietlienl  pmfesiiou  lu  (ireat  Hritain  and 
ln*lund,  and  thfx*,  known  as  the  Cannu-liarl  prize  e>siys.  are  valuable 
liL-lorical  diK-uinenL-t,     Hb*  prineijuil  workt*  ivlate  to  venereal  di;*'a.se8. 

William  Henrj*  Porter  (17'-'<)-|Si)(  >,  a  pupil  of  Mr.  CVAuipion,  was 
rlnlfHl  surpcfin  to  the  Meatli  Hnspital  in  ISI't,  luidin  1h:!<>  ^lueeeeileil 
Oille*  as  pnifr-s-wir  of  snrip'r\'  in  the  Uoval  fullffp-  of  SurpHtns.  He 
was  a  Ixdd  opcnitor,  an  cl«M|uenl  le<-tunT,  and  an  e.\<x'Ilfiit  («iicli«-r. 
ltoidc<  a  iiiunlKT  of  inipnrlaut    |«ni»-r-  in   the  Juurnaln,  he  publishc^l 
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OfjM'rvaiiom'  on  the  mirf/iitit  jjatkohr/i/  of  tlir  taiynx  and  tmehea  (1826 
2*i  wl.  1H;J7),  !i  rlaHHKsil  worn.  ^ 

Jiiniew  William  Cui«ick{I7ft7-186I),  rtii^peon  to  Stevens's  and  Swii^ 
hospitulK,  wats  in  1852  ek'ctcd  to  the  pntfessor^Kip  of  siirp^n'  in  tb| 
Univemty  of  Dublin,  founded  thnt  year,  and  was  tnrtf  tinici*  |>r(rj*ideni 
of  the  CiiUejre  of  Surpeons.  lie  wuk  ii  liol<l  und  skilful  <j|n'nitor,  Iruiiie 
niiinv  pupils,  luid  enjovetl  theentireinuilidenetMit'  his  pmri>f«sionj)1  Itn>tlirr4l 
He  rontril>iite<i  i*i»mi*  papers  to  ]K'n<KlicfiIh,  hot  wrote  no  sjRK-ial  work. 

Ruheil  Adams  (17iH-J87;J),  sm-ptiii  to  lh<^  .fiTvis  Street  and  thl 
Uichtmind  lio-tjtitals,  wai*  one  of  the  founders  of  rhc  Uiehmond  (or,  a»  j 
was  aftcnvanl  calkHl,  tlie  Carniiehael)  School  of  Metlicine,  and  in  1881 
was  apiioinlinl  Ui'^ius  pit(fch;>iur  uf  surgi'^n'  in  the  I'niversily  of  Diihlis 
His  prin(-i|Kd  «orl<  was  Ins  Traifinf  on  rhmmatic  f/nitf,  or  chi'onie  rht^ 
vuiih}  art/trilii  of  olf  ilic  Jf'mt«  (ISo7  ;  2d  ed.  1S7^). 

Robert  Harrison  (17!lf)-]8oW),  a  native  of  tAmilwrland,  wasappren 
tieed  to  CoIIes  iu  1810,  took  the  dtyroe  of  M.  B,  iu  1824,  ana  •w^ 
appoinh-d  profesf^ir  r>f  mifitoniy  and  surgery  in  the  ITiiivcrsity  of  Diilili) 
in  18;i7,  Hi.*  prinei|kai  work  wn.'t  The  siirt/ien!  amttori\if  oj  the  (irt^rii 
(2  vols.,  1S24-2.0).  '  '  j 

()'Hr}-eii  lit-ltin^diani  (1805-57)  ^mdiialed  itl  Kiiinhur^h  in  18;{0,aii 
vnia  t-lrt*ti'<I  surji^-rin  to  St.  Vinei-nt's  HoMiilal  in  \Hi\n.  His  name  I 
es|R'eially  conneirtwl  with  the  treatment  o)  aneurism  liy  eompruj^iionJ 
method  wJiieli  was  svKtematize*!  and  made  iM.jnihirhy  Thiblin  eurgenoi 
and  with  n-jrard  to  whieh  his  little  hook,  fAxn-vafiouM  nn  ffirfHrj/wn,  an 
ilji  !ri-<iiiJinit  fti/  comprrnKion  (18-17),  is  still  n  valuidile  work.  ) 

RoliiTt  \Vi!li:itn  Smith  1 18<I7-7:S').  a  native  of  Diilflin  and  an  ap])i\?il 
lice  of  Kiehiini  Carnnchiu-I,  wnw  a  tejielicr  of  hurp-ry  in  the  Itichnion 
Hospital  S'liool.and  in  ]84tl  wasiippoint<il  the  first  pri>fe.-w)r  of  snrjre^ 
in  (lie  S<di<Mil  of  Pliysie  of  the  liniven*ity  of  Dulilin,  the  cliairs  a 
atiaii>niy  utid  snr^Tv  having  hit-n  nnited  priiir  lo  that  <iat<^.  He  wi 
eminent  as  a  ti-acher  and  as  a  skilled  iKitliohigisl,  was  for  thirty-fi^ 
Venn*  sfretiiri'  of  tin-  Dnldin  I'atholo^rical  Sx-iely,  iind  Diadt*  niunt-rxm 
an<l  valuahli'  coiitriSnitioiiis  to  wurgiral  liteRitlin*.  His  prineiiial  work  | 
A  triatiHi-  on  ji-tiHurfu  in  thr  ciWmiVj/  nj'  jointx,  and  on  certittn  foitng  h 
atvidenfti!  ami  congeiiUnl  '/(Woc((f»o«*  {1847).  i 

Thomas  Jnllitfe  Tnfneil  (18111-75),  a  native  of  Chippcnlmm,  Wilt 
stndiiil  in  Ijmdon  unck-r  Brodie  and  Cienar  Hawkins,  i-ntered  the  arm 
nn'ilinii  WTviee  in  1 81 1,  and  after  the  Criiiienn  War  retired  fiMni  aetii 
m-rvir-f  and  settled  in  Dnhliii.  Hi-  mi.s  snrpeon  to  the  City  of  Ihthli 
Mos|>ilal  an<]  jtnifessor  of  military  siirfjt-ry  in  the  tK^hool  of  the  Collej 
of  SnrjiHUif.  HIa  priniTi^xil  workt*  were — Practical  remarht  on  the  trctf 
utrnt  of  aneurism  by  compreMnmx  (1851)  and  The  mtcceHnfu!  treatmait  ^ 
iutrrniif  ttnriiritiH  (18ti4  ;  2d  til.   1875). 

Tn  addition  to  tho^^e  iilrtady  nvcntiimfd,  and  ex(ditding  those  y 
livin;;,  the  following  li!ivt>  hci-n  the  prominent  Tji>ndon  ^ni^;eons  mu 
the  Dlidnlle  of  the  eeutnry  : 

Janii's  Lrike  (1798-18*81)  stnilied  at  the  London  Hospital,  wltere  1 
Ix-eanie  lecturer  on  anatomy  in  182'i,  tectnrer  on  sur^.'ery  in  1826,  ol 
snrj^'on  to  the  hospital  in  I8;i'i,  whieli  ikositiiui  he  resi^neil  in  186 
His  nauH*  is  ii|>crially  eonneeteil  with  a  amplified  metho<l  of  operatic 
for  fenamd  huruia. 
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Krwlfrif  C'nrjx'iitcr  Skry  (IT9.S-1S72).  a  |mi>n  i>f  Ahcmcthy,  wm 
fi»r  trn  ywirs  Iwiiin-r  mi  sni^'ry  in  ilu-  AlilcrsguU-  Sc-IumjI,  and  iti  IH4.1 
Imxiuiic  |ir<ifi--ssi>r  of  aimtoiny  ui  St.  Hiirtliolomcw's  Hoi^pitul,  to  wliicli 
In-  iuiil  Ik-cii  elirti'd  usr>isUiiit  Miif^tHiii  in  1S27,  ami  wlu-rt'  Ik*  Ih^i-hhk-  siir- 
ptiii  in  IK^i^,  n-tirinj;  in  ISti-I.      Hi-t  |iriiici|iii!  work  wu.s  his  irt-alW-  i>n 

John  Hiluin  (iMH-78)  studied  at  (tuv'b  Hospital,  in  Ih^  mctlicol 
HilirKrI  of  which  he  waw  uiiixfinlMl  deniotiMtrator  of  anak>iiiy  in  1828, 
bihI  Iii'ld  this  |«-iHiti<in  fur  IntnliH-ii  ywirh,  lu-inj;  nimted  Ui  lio  the  tx^t 
nimtidiiist  in  Ixmdon.  In  Is4')  he  was  appnintcd  rt>i.sistant  Hiiri^pi.n,  and 
in  IH-H*  ^u^p.'on,  at  (jrny'i-.  lit  is  best  known  bv  hii<  hook  on  iifid  and 
fMiin  {lim:i ;  2d.  lh).  IHT7),  uno  of  the  luortt  vnlimhlc  contrilmtiom  of 
Uw  ceutur>'  to  iiurgical  litcmtiire. 

K<lwanl  CcK'k  (lH();'>-ft2),  nc]thew  and  ]>ii|iil  of  Astlfv  CiHtpcr,  was 
app«>intr<l  detnon.it ra lor  of  aiuitomy  in  (luy'ri  TTosiHtid  m<vliad  whixil 
ua  iU  l<ninda(ii>n  la  ]H2<'J,  ti.<f«ii!itant  Mtrgi-on  to  the  hor^pital  in  lH,'i8,  and 
Mtr]i;njn  in  IK-lM,  n-tirinfr  in  1871.  He  is  Ik'.sI  known  hy  his  [aiiMTs  on 
piim'tun.'  of  the  bUiddt-r  through  tlie  rt-etuni  (1852)  iiiul  on  a  melliiHl  of 
if|N-iitni;  iJie  urt'thra  in  cnsi-s  of  ini|KTiiu5ihh'  rtriuture  (l8t>GJ. 

Wiflioin  Coulson  {lyU2-77),  a  pnpil  of  Tyrrell,  studied  in  Berlin  for 
two  Teari>,  and  un  his  retnrn  wn.s  nn.'VH'iaicd  with  Tyrn>ll,  Jones  Chimin, 
Ijawpcnec,  a'.ttl  W;inlrr)n  in  tlu*  nu-<lie)il  s<'hooI  in  AkU'rspite  street,  in 
irhieh  he  tan^ht  analoniy.  At  the  Ktnw  linie  he  was  on  the  <^Hlit»rial 
htiiir  of  Thr  htmvK  In  ISol  he  wii^  eUvt«l  siirpeon  to  St.  Mitri's  Hos- 
pital.     Hi<«  itrineiinl  wnrk^  relate  to  diAeaKen  of  the  tirinnr\'  or^.)nis 

Henn'  HanifieK  (18(>!t-8())  sindied  under  (Jnthrie,  heeann-  demon- 
litrotor  iif  aoatouiy  at  the  Westminister  Hoiipital  Sehi^ol  in  IiS;t5,  and  in 
I83i*  aH«i.»laril  ?>uiyv«m  at  f'lmriii^  Cnifij*  Hospital,  where  lie  fUivetHlv*! 
%t\  the  lf<'iun''^hip  of  surgeiT  on  the  (U«th  of  Mr.  Howsliip  in  18-11. 
Ili-i  [irinei|Hil   work  w:w  f>n  llic  ojtcratirr  nurtjrry  of  the  font  nnd  ankte- 

>(H»Mi87;j). 

TlioiiuM  niiKiird  (IK11-88X  u  native  <if  Loudon  and  nephew  uf  Sir 
Wiiltiini  rtlintrd,  iM'^iinie  assistant  snr^i-on  to  the  r^ntdoa  ITofpital  in 
lK.t*t«nd  :«nr);eon  in  |8t'.»,  fmni  whieh  nosition  Iir'  ri-tir*Nl  in  ISlill.  Win 
prin''i|mt  pid<lte:ttiiiiiK  were — .1  Tr"tti>K  un  (rUnnm  (Jaeksonian  prize 
<fw«V|  I8.'H»),  }'i-<tiiiiiil  trrntinr  ou  fhr.  tl'm-otu-H  iif  Ifw  ft-Mtirfr,  i*jnrmiiHo 
rttrA,  rfr.  (Ijiiiidon,  181.1;  4lh  ed.  1878),  and  f ffiMrivittnttJt  nu  flu-  iliMviKrx 
of  Ihf  rrctuM  (liondon.  18<J1  ;  4lli  cxI.  187*)).  tie  eontrihuti'^l  ii  nuinlH-r 
of  vrrv  Miluiihle  jKi|M-rs  tn  the  Mftlico-r/tlrurffiati  Trttnttiu-l'utmt,  ineliwlinj; 
hiri  "luinnivixl  olr-ervaUons  on  acute  uleemtione  of  the  duodenuui  in 
iVMViof  hnm"(lM12). 

Campbell  de  -Mor;pxn  (I8ll-7fi),  »  younger  bnither  of  the  marhenia- 
ticiau.  Aut:ii»tiu  du  Mot^n,  and  a  |Hipil  of  Sir  Charles  Hell,  studied  at 
I'ni^'rrKity  r'olln^.aml  in  1842  wait  eleet^-d  HMiiKtiint  •iiir^nim  to  the  Mkl- 
dlenex  Horipitul,  iK-eonun^  full  Mirm^ju  in  1848.  In  IHU)j-(i7  he  he<-iime 
joint  leetupT  on  sun^iTV  wHth  Mr.  Shaw.  He  eontnbut*Hl  lo  Hohnes'H 
^     '    Ft  t,j  Miin/rrit  and  -»-inie  |ia[K'r4  to  [K'riiMlicjiU,  and   [iublish<'d    7'A« 

"I  of  Cftncrr  ruturifUrr*!  irM  ni'THiice  to  t/iv  tntitmrnl  of  flu-  i/wvute 
(1872). 

•Wui  Oiiy  fl8in-«.5))*tudit><I  in  Lonclon.  and  in  IM.Ki  became  siirj?-nn 
In  tlir  n**M'ly-e«tahli!-heil  li»iyul  Khn-  Hiwpital.      In  I85ti  he  wa«  surj?.-on 
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to  the  (irt>at  Nortficni  Hospital,     His  princijwil  works  an- — On  /emorn 
nif/tttre  (iy4S)  ami    On   raricwf  veiM  (ISOy).       Hv  uiust  imt  hv  coB 
foumUii  uiili.iolin  Gav  (1791-1K70), a  <li;^tii)j;uiKlMtl  stn-piHin  h1  Swiiui 
ami  a  [mpil  of  Atu-riii-tlty,  wiio  ^n-n<1iiiit<-4l  In  l<Stl,or  with  his  ftm  of 
BOinp  mime,  wlio  dieil  at  Swiiulnn  in  l.S(»9. 

liuiifrt  Druitt  (18I4-S3)  wa.«  not  c-onncrtcfi  willi  any  hospital  ami  dv 
not  i>nK'tis(.;  siirpcr}',  but  bis  I'mle  ^fe^•llm,  tlit-  fir>t  wiitiuii  of  whirli  a|] 
TK'art'fl  in  18^18  and  onntninwl  tlic  tfacliiiijf;^  of"  (iretm  nml  (»f  Joiwfl 
Henn-,  met  with  p«it  favfir,  reucliiog  ita  elevenlh  edition  iu  1878  aii 
a  tnak'  of  fitrtv  tlioiiHiiml  (-oiiicH.  j 

Ui<-!wnl  flulmfw  CV»)t<'  (lJ'*I7-7'2),  a  pmpil  of  Sir  AVillinm  IjiM-renci 
bc«uiiK>  tU-niuiirfrdtor  of  anatomy  at  St.  Bui-lholoniew's  in  18-lf),  assi^tal 
BiirKfon  Ut  thf  liu-ipital  in  1852,  mid  t^iirg^'on  arid  k't'tuivT  on  HUi^-n*  I 
18G3.     Ho  contributed  many  pa])oi*n  to  journal?'  and  tran»iction»,  and 
bc«t  liiiowii  by  his  ti-ealisc  On  Joint  dineatieii,  piiblij^hwi  in  ]8(i7.  i 

John  Martthall  (1818-0]),  a  sfiulcut  ami  n-wi-itnnt  of  Liston,  hp^m 
smxt'^m  of  University  Collirp?  llt»sf»ital  and  j)n»ft.'.ssor  of  Htirpvn',  ) 
wlii(^li  ptMnttion  lie  e?i\f  !?]H'riai  atU'iition  to  plivsiotogy  ami  [uitlioUig 
and  to  llie  views  of  A'irchow,  Colmhc-im,  and  other  German  aiilhoritii 
During  thu  liitter  part  of  lus  life  ho  ^vns  pm>idct)t  of  tlic  General  Media 
Connt'il.  Hif!  pnucipat  publit^hed  work  was  his  fJntHnea  of  phyniolat 
<2  voU,  lx(>7). 

vMfiTfl  i'olaiid  (1823-72'),  a  pupil  of  Mr.  Aston  Key,  Itccnnie  d 
on«trator  of  anatomy  ut  Guy's  Hiwpilal  in  1845,  assistant  suiffcon 
the  }i(ispiUi]  iu  18411,  and  full  siu-)^--oii  in  18111.  His  K/tmii/  on  r/ttuA, 
ti'mtuiiit  nnd  ihnv  fivoftnrnt  received  the  Jaekninian  prize  at  the  Collc|| 
of  8ur^«n^,  and  his  p:iper.  The  injuries  and  irountix  of  Uie  tibdontt 
plined  for  him  (he  Kotlierpillian  niodiil  of  llie  Medical  SiK'iet)*  of  Ld 
don.  He  contribute*!  manv  pa)»er*  to  fJin/'n  ITonpitut  Hiynrti  and  a] 
to  the  weekly  medieal  joiniials.  but  wn>te  no  ini|Hirtuiit  se|Hinite  wiif 

Johu  Ci^nvcr  Kor-it4T  (]82;1-8(J),  the  son  of  a  mwiieal  man,  studied 
Guy's,  M-here  iu  1850  lie  wa-s  ap[Hjiivte<l  demon  si  rator  of  aoatoniy, 
1855  ajvJHlant  sui^-on,  anil  in  1870  surgt-on,  whieli  latter  imsilion 
rpjiigned  in    1880.      Hr  |M'rformeid  the  first  gi'-'^tHwIomy  in   Knjilanil 
1858.     \l\»  onlv  publitihed  .sv[Ktr.ite  wuHi  wae  on  The  mivyical  iluKOi 
o/cbi/Hren  {I860). 

Gvoriie  William  Callender  (1830-70)  sttMlied  at  St. 'BartlioIonieM 
whi're  he  became  BRsislant  surgeon  in  1861,  snr|^>(ln  in  1871,  and  li 
turer  on  sui^r)'  in  1873.  He  euntrilHtted  largely  to  St.  JioHhofoMtt 
Il'/gptfai  lieijortif,  vC  wliicU  he  wai*  surgieal  t-ditor  fnim  18G5  to  18' 
and  ftlwi  fumi^'hixl  many  jiapers  and  notes  of  elinleal  Iwture«  to  joiiru 
and  transaetions.  Tfie  Tntn^iefiouM  of  th^  liot/nt  .SoeiV/y  for  18G9  o< 
tain  an  important  paiKT  by  liiiti  un  "The  formal  ion  and  f^rowth  uf  i 
IwneH  of  the  hiitnnii  iaii',"  H<>  vnu*  one  of  the  firKt  tn  mrrv  out  tn  det 
a.^prii!(  in  sui^-ry,  as  eontradistinguislied  fn>ni  anti»e]i«>is.  Hia  <j| 
Beparale  worlt  was  Amitowi/  of  thr  parts  vojieeni-ni  in  femoral  rupt 
(18(i;i). 

I*eter  Charles  Price  (1832-045,  the  son  of  a  physician,  studied 
King's  College,anil  beeaiiie  assistant  to  Mr.  Fergussim  in  1854.    Hei 
ap|»i>int4Kl  assistant  surgeon  In  King's  Ctlloge  Hospital  iu   1801. 
paid  Kpocial  attention  to  tlie  jiathology  and  suiter}'  of  the  Joiiitj?,  and  lu 
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jir»ialU-  lo  Iho  (li!=«ip«*  of  (lie  kiuf  ami  lli^ir  Iriiilnn'iit  hy  »*xci.si<in. 

His  prinfipiil  wrtrk  is  .'I  I}e*icri^^ioH  of  ihr  tlinetittfii ^-omliiiotut  itf  thr  knee- 

j«in/  tchidi-  rtupiirv  ainuultition  of  the  limh,itn»l  thoiw  ronfiUionH  irliich  are 

■  /atorttbfr  to  exeigioit  nj  the  joints  cte.,  publbhed  afler  his  dputh  in  186S. 

Charlo*  Frcdt-rick  Mauiiflor  (\S^'2~7ii)  studied  in  Hrintol,  Lomlon, 

Kfliiifmr^b,  and  Parisi,  Mirvt-d  in  (he  anuv  duriiij;  tlu-  Cruiu-aii  War.  and 

nu:ii  a|ipi>inft'il  asf-i^innt  siir^cnit  to  tlm  l^tndoii  Huspitiil  in  IXtti),  and 

KirpMiu  in  IHOVt.     ilew:i^  a  bold  and  skilful  uper^tor.  and  hi^  tcxt-lxtok 

un  MitomtivQ  sutxcnr'  (istil) ;  2d  cd.  187>{)  was  an  pxc'ollent  tnaotinl. 

William  Knnleriek  T«van  (1833-87)  wm  educated  at  Uiiivvrftity 
LOilli-gi',  and  was  t*lir((il  HMfit^laut  Furm-nn  of  tin-  West  I»ndon  lliis- 
■pitil  for  nrinjirv  IHuphsps  in  ISfit;.  :ift<T  wliifli  lie  dcvnt*Hl  hinisfclf 
man  egncciallv  to  the  surpcrv  of  tlic  pt-nito-nrinun'  orp-.uis.  He  i:i  iwst 
known  ny  his  work,  Jnguiri/  into  the  c^niwifion,  diaffnoeig,  awl  frmtmfni 
of  fmcturtt  of  the  intfnud  tahlc  of  the  »kull  (1864),  wliicU  'in  a.  classical 
wurk  «f  refcrrmi'  on  tliix  Hiil>jpi*t. 

Mao'u*  IWk  (1843-93)  studied  at  Glasgow  nndcr  Mr.  Joseph  Lister, 

,|ji.-  rHiti.Kiii.anil  at  l'iiiver*itj'*_'olIt'fre.  Ij)ndon,iitid  in  If<73«U'*apiiointed 

L«s,-i-ilJinl  siirpfeon  to   L'nIviTwity  Cnllejie  Hot*piuil.  iHttmiinf;  Hnrfp-tin  in 

]l88-'i  and  lecturer  on  fiurpcry  in  the  same  year.     He  \va.«  one  of  the  lirst 

III  ininxlmx.'  anti^ptic  metlioiL*  in  ^airfr^'ry  in  London,  and,  thon);li  not  a 

vi)Inniinou)»  writer,  made  Honio  valuably  contrihuiiotis  to  mnxieal  lilera- 

lun%  inrhidinj;a  |iu|ht  on  "  CVinH.'('Ulivit  lu-phritiK."  or  Hir^n't-jl  ki<lnev, 

in   Kt-yimULi'rt  Sy/ifrm  of  vietlu'iitr,  ami  a  part  of  the  r(|v>rt  on  pyirnmi 

and  !«i-pli(-:ftuia  in  the  'J'raitJi'rrtinuit  tftht:  I'tHhoinyirnl  ^Sorirft/  for  IHIV. 

Fre<lerick  lji'<^tros  Mark  (1811-4(2),  an  ap])renliee  <tf  Travel's,  ntud- 

ied  at  St.  ThomanV  Iloiipital,  l>egianin{<;  in   1 82V,  and  wai*  appnnted 

LKodptant  denifmtitmtor  of  anatomy  in    1830.     In   IH31I  he  Iicenme  lee- 

nrer  on  anatomy  and  phrrtioKi^v,  in  1843  a-^^iittant  !<nrfre«tn  to  the  hn^- 

jitid,  ami  in  IS.j3  full  (•ui-yi.'Dn,  which  uillce  he  ri-taiiiitl  for  twenty  vearw. 

\\'li4*ti  Mr.Srtuih  n*si^;ntil  ihccliair  of  ^nrp-ry  Mr.  Chn-k  sins-ii-dcil  him, 

an<l  n-taim-tl  tlie  olliee  until  lie  retired  from  the  hoiipital  in  M73.     His 

princijHd  work  was  hi^  Lrrfurrit  on  fhr.  principles  of  gurt/ictif  (liat/no^iai 

fMuerin/tif   in   itftt/ion   tii  j^ni-lc  mul  p/»«vrW  letiiimM  (IjOndon,   1870;  2d 

rn.   IJ*72).      A   nnmlHT  of  hiw  [wipTs  in  jonrnal?'  and  addn^isM'>-  were 

o>Uc<*Ie<l  anil   prinlc<l  nnder  the  title  of  FaperH  on  Kiiryery,  fnithotof/^, 

i\Hit  al/irfl  KitltjictH  (Svii.  Ixinilon,  IS-Sli). 

Hie  two  ({naiost  ailvam-ew  in  Mnrgerj'  in  the  nineteenth  eentury  are 
the  intrrHlueiion  of  .onu-sthetics,  which  was  due  lo  Anieriean  ^ur^ons, 
and  xrill  Iw  referr^nl  l4i  hen-after,  and  the  intradnetion  nf  (^'.-■it-niiitic  and 
(•icnlrfic  anti'^'itsis  anil  u^'p:*is  in  the  treatment  of  wonnd:*  and  the  per- 
of  flni^cid  ojit-riitions  which  i»  due  to  an  Kii(ili:*h  sni-j;;vou, 
luH'ph  Lirtcr,  who  hrnuj^hi  it  into  notiw  in  18(i7-(i8.  Anti^'pties 
•  if  x-arifMiti  kii)d.<«  had  been  pniiHisiecl  aii<l  tised  by  others  prior  to  this 
d«te.  KiM-'hcnnici^tcr  of  Dresden  liail  n'|Hirt*Hl  jjood  results  from  the 
!!*•  of  eariwilic  aci<l  in  18(10 ;  I^nmireV  work  on  carbolic  acid  np]K^red 
in  I8(>3;  (.'nnipbell  de  Mon^Tin  umhI  chloride  of  nine  in  18*Jli;  but  it 
«u*  Mr.  i^iistiT  who  estnUlir^hed  the  nietlicMl  on  the  liasiit  of  l*a,--ienr'8 
Lcx|i>-rimctilf«  <)l)owtn;;  that  piitn'factiiiii  !s  due  (o  the  action  of  micro* 
tfiyaniMiu,  and  who  syt^cniattcidly  w>u^ht  for,  ;U)il  found,  inemui  lo  lire- 
\x-nt  thi*  ucet^tM  of  tlieat*  niien^HtrpnniHnw  to  wounds  nr  to  destroy  tlieir 
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vitality  if  tliuy  )i:itl  ulri'iuly  ^uiiuil  iiitiiiii-Mion,  uiul  to  (1o  tlii^  with  thu 
Irtist  |Hi(wil)If  iitjtin'  ti)  thr  living  lisf^ucH.  'Hn'  {ictiiiil  «mt<'n'  iiiul  tlie 
Imiling  oil  of  tin'  Mirp''*'"''  "*  tlt<-  til"t»'<nt!i  jiihI  ])rior  tvntuHi-s  were 
aiiliM>])tic,  IK)  (Uiiiht,  U.S  were  iil^ti  tiKmit-  i>t'  tlu-  niultitiiritm^  wuuiKl-<lrL'»s- 
ing!<  in  tiw  sinw  tlie  ihiys  of  HippK-nitts  ;  liiit  miti.'X^plir  wjrjjcry  begnn 
with  Mr.  Lister,  and  iti'  itroprctw  lias  been  lai^-ly  due  to  the  scipntifie 
maiiiKT  ill  wliicli  lit*  di'Vi'IdjitNl  iind  ('x|HHindfd  it.  With  tlio  inlmdm*- 
tii'tii  i>t'  KochV  inothirfl  of  i'iilliir«-rt  nn  ttolid  ur  t4*tni-i>M)lld  iiK-dla,  which 
i»  thi;  intitiiliilioit  nf  lh(>  iii-w  iHiclcriolo^y,  lubi  roiiii'  u  kiinwhilp-  nf  ihu 
moiio  (»r  ilcvclopnipnl  iind  of  the  rt-wiilts  of  th**  growth  of  sitmr  of  thfjse 
orgimitfiiiii  which  h;i?  idreiidv  rt'vulu lionized  o|M?nitive  HUivei^",  iind 
madi'  i»ht*ok'tt'  smd  roiiiiKinitivt'ly  tiyelpjiw  a  varf  amount  ut  Kiirpcitl 
litrmtiirr  and  jttatistics.  An  illiistnition  of  thin  i;*  given  in  a  romiKiri- 
iNua  of  the  results  ubtuined  by  Lit<t<iii  in  IH-M  with  tht>t^  obtained  in  tho 
University  Colk'gc  Ho»|iitiil  forty  yesirs  Liter,  contained  in  an  adilress  on 
fturgt-iy  by  Johu  Mart'hall  tii  tho  Jiritixh  MttUcul  Jmirnal  (Aiigust  S, 
lliJ^S,  p.  235).  He  eon(iIuii(4i  that  *'  injuricfl  not  involviiijr  a  bnyieli  of 
the  surface  of  the  bo<ly,  simfile  inflanimntions  eonstTiilive  to  these,  or  so- 
cuIUhI  idio|)athie  local  iiillaiiuuiLtion.H  whirh  emiie  under  the  nire  of  the 
^'iirgt^iin,  HUe})  an  .'^{irrtiii?',  ^itnnh>  disliieation.s  i^yiiovilis.  oii'hitiH,  ami 
other  t-aspiJ,  were  not  le^-*  mtistnetorilv  tniiK-d  in  ]H44— (o  than  in  1S8;1, 
and  the  progress  oi'  the  pntient.-^  toward  reeovery  was  (|uite  a.s  nipid,  bi;t 
chat  in  ca^M^  of  wounds  and  (Operations  the  diSereiicc  in  favor  of  the 
latter  iwritnl  ia  \i-vy  striking." 

After  the  «b<ililion  of  the  nietlienl  faeultiei*  and  ww-Jeties  in  Kraiiee  by 
the  decreos  of  1792  and  ITft^i  tho  evil  n^snlts  of  xvant  of  ninms  for  giv- 
ing pn>per  tneiiieal  iiii^truetion  MHin  became  evident  from  the  fait  that 
properly-ipuilitied  intfli»^l  ottiecrs  coidd  not  be  found  to  supply  the 
ukeus  of  thoKc  who  died  in  the  service  of  the  armies  of  the  Republic. 
By  direction  of  the  ^iutional  ('onvention  a  n-port  was  pre|)ared  by  the 
celcbnitc<l  eheniifil,  F<iureiiiy,  on  the  iK-st  plan  of  orgnnixing  nie<iieal 
K'liools  to  iiHt'l  ihiH  want,  and  in  aeeordanee  with  Ibis  rejion  a  law  was 
{>iL>^>u>d  ill  ]7it4  establi-«hiiig  intilieal  s<'Iiool.-i  ut  Paris,  Mont]K'Ilier,  and 
!Stni.fbiii-g.  Tbf  roi-tlii.>i|  taken  to  j^x-nre  f*tni,lenl.*!  was  pecidiar  and  etFee- 
tual.  Kiimi  ea<'.h  diHtriel  in  Fiiinoe  a  young  man  between  H-ventwn 
ami  twenty-six  y«ir»  of  ago,  whose  nimie  hud  not  Ix-endntw-n  in  tho  first 
conscription,  was  selected  by  the  governmental  aiithtirilies  and  forwardiil 
at  the  cx|i»*iis{.'  of  the  StJite  to  one  of  the.*c  sclmols,  three  hiindreil  being 
fl«»igne«i  (u  I^iri^,  one  hiindred  and  iifty  to  JIont|)ellier,  ami  one  liinidn.-d 
to  Strashiirg.  Three  yeai"!*  w.ih  the  |M'rifKl  of  iiistruelion  idUtwiil,  and  aa 
noon  as  they  were  considered  r|unlified  they  were  »«ent  to  join  tlio  Imopn. 
Thew  weix-  really  military  medical  schools  anah>g(»iis  to  that  establi«lHril 
at  Berlin.  They  did  not  eimfer  the  (hM-IorV  dcgn-c,  lln-  object  being 
i<in)|)ly  to  niannfai-lnrc  medical  upRcers  as  stK>n  il-«  }Mis<.i)>]e. 

Afier  si'venil  changes  (he  I'aris  «'h(H»I  was  ilelinitely  nrpiniKed  in 
IKIVI,  and  l>ccame  a  nuHjical  t^x-iely  at*  well  as  a  t^iiching  iMwIy,  the 
object  of  the  goveninicnt  U-ing  to  obtain  not  only  a  medical  faculty, 
hut  a  Hcienttlie  IkkIv  whicli  slutnld  Ih'  4ii|inble  of  giving  advice  to  tlie 
govomment.  The  wK-iety  imrt  of  thii*  amingement  was  dii^solved  in 
1821  by  tJic  formation  ipf  ihe  Academy  of  Meiiiciiie. 

In  ISOti  the  Im|>cr)al  University  wuh  rn«tcd,  and  in  1801)  the  nxwUi 
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iral  whtMil  Wrjum?  Its  (Jiciilty  <tf  riinlicirH-.  In  1X22,  iiwinjr  ui  [if(Iiti«-:il 
troiihlfM,  the  Faculty  of  MeJk-tne  was  tMipiniwA-*!,  Imt  it  wiis  ru-i'titub- 
luht-'il  in  1823  uitli  a  c)ian|j^  in  a  number  of  thv  profcHsors,  A.  Dubois 
noil  Ptlletim  liMin;.'  tJieir  i-lmiiv. 

In  If^-t't  tilt-  J'^K'nlty  of  Mitlicintj  was  Of^m  rei>r^iinizi'J,  tiie  nuts 
«if  IS'*^  iin*I  lJSi!;l  iK'inp  iilM>li.-*lHHl  iiiul  the  nlil  i>rikf(''%'«iiN  twing  nj^iin 
pUiiil  in  llu'ir  i-liairb,  wliilf  at  the  Kuiie  lime  the  ctincourn  wan  Hj^'-ain 
f^tfublialu-d  an  u  inoan!*  of  titlii)^  the  profea^ritliiija  Jiilei^  Km'hurd,  in 
hU  JH*toire  ilf  to  vhintrtftf  jran^tlKe  an  .rijc"  si^h  (Paris,  ISTo),  jrivej* 
thf  inoni  cnniiiU'ti'  aiitl  'sitiKtartoiT  acvoiiiit  ul'  French  tiiiif^TA'  of  iIk' 
rvntnr}',  and  hii;  divixinn  ot*  it  into  four  pcritKlri  u'ill  lie  folhiwMl  in  this 
iketeb^ 

At  the  Ikeginiiinj;  of  the  century  the  leuibng  -nrgi'iins  in  Paris  were 
Snbntier,  IX-scbaiuiMs  Lattt^tut,  B<jyer,  DuImIs  I'elletan,  and  Lulteuient. 
HohtttJer  luid  I>t«cimniiw  have  alreatiy  l>cen  referred  to  in  siMflkinjr  (if 
Fn-n<*h  i*iirjtc<»ns  in  the  hittor  |Mirt  of  the  eighteenth  century. 

Pierre  IjUskus  (1741-1HII7),  iinifwsMor  of  Burjfury  in  the  ^AsAv  de 
flant^  nn<l  ednt^iiltiiit;  Hurf^im  of  NiiiNihim  I.,  wn^t  a  K-arneil  ^nrpHin  who 
was  tb«'  nuiliMl'  of  a  ^mhI  hl^itort-  of  uniitomy,  of  a  manual  (if  ii|icr:itiv<.' 
itnf^!r\' (2  Vols.,  Paris,  1794),  ami  of  Patiwioifie  ehirut't/kfile  (2  vols., 
Pftri«,'l>M».'i-*«i), 

Alexb  Riyer  ( IT.'iT-JSS.t)  was  a  pupil  of  I>cRault  and  tnir(reon  of  the 
Cliarit^,  u  nnwle-t,  qniet,  (itudious,  nan  1- working;  ninn,  withitiit  nuieh 
orijiiiiidity  ur  lirilliaiicy  cither  in  hist  clinicsil  work  or  hie  kH-ture?  and 
nrilin^-.  Imt  a  iitn-ful  <*4itnpili>r  and  a  tboniu^dity  n-liabic  ti«rher.  IHs 
Tr^iii/  dr»  iHitiiufii'jt  rhinu'f/ii-'ifi'M  {l\  vols.,  IS14— 2(i)  is  a  pnirtie^id  nys- 
ttsm  of  Bui^tery,  the  nit»st  iiimtilvte  of  ittt  kind  tlien  in  existence,  and  for 
mnny  yenrtJ  it  rrnmined  the  hiffhest  aiitlwrity  in  thir*  branch  of  medical 
litcnitiin*.  Jlir.  chiff  cijntrilmtioiKi  to  oraetit-al  wirgi-ry  were  hiw  de^Ti]»- 
lit-a*  tif  till'  |KiirifuI  crepitatinii  <i('  tendons  "f  tninj^luivney  of  the  tnnior 
B~  dia^iosiic  in  hydnHvIc,  of  hii-iHlin^  ftinj^niis  tnnior^,  and  nf  llie  coin- 
plimtiunA  of  ti»iure  tif  the  ami.'*.  Hik  RVritein  in  cluinicteriMtl  by  .Mid- 
piijiiir  iw  a  suniiuflr}*  of  the  works  and  opinions  of  the  Kn-iieh  Academy 
of  S*inrerv,  whirli  in  ni>  duubt  correel.  It  iw  a  rfouni6  of  French  pnr- 
i:'  <"b  he  frivis,  and  he  lia^  liiile  or  nothing  to  «ay  of  tlic  surgery 

ii:  aiy.  of  Knulaml,  or  of  America. 

Antoine  l^ilKtis  i  \~ '*>>-} H'-il),  a  pnoi!  of  Desiidt.  profeistior  of  anat- 
omy in  the  rlifnle  de  Senit<'>,  was  n  skilful  isur;)^L-un  and  u  good  clinical 
tiTM'lMT,  but  wn.ile  nothing  of  iinportiunie, 

11iih'p[K-  .Jeiin  IVHeltin  (17-17-1829),  a  pupil  of  Ixiuitiand  of  Sahatier, 
tim-nv-ilpd  l)i>-«inlt  iis  eliief  siir);wm  at  the  Hfttel  Dieii,  becanii'  pnde**^ir 
<•'  '  :it  the  foitiidin};  of  the  Me>lieal  f'V-uliy  of  Pani*,  and 

!■■■  .  -1  lo  llic  em|H'mr.     In  IKl 'i  he  was  profeHsor  of  o|HTit- 

ovp  norp'ry,  and  retirwl  from  praetiec  in  I82;J.  lie  waji  an  ehxpient 
h-'""-  bill  mailt-  no  valuable  eontributions  to  the  art.  IIin  Cliiuyue 
•■■  ■!/•  t:i  vnU.)  wuh  pnbli)ihe<l  in    IMHUH, 

A  I  "    I  ie  I^dlement  ( 17o(>-iy;{<>>.  »  pupil  of  Oesaidt,  ^y^w  wirn«i>n 

to  lii>  i.'re  and  pndV''^«»r  of  ■airj^.-ry  ni  the  Medieal  Faculty.      He 

wntir  only  n  few  pa|MTit  fi>r  |MTiiKlic.iIs. 

To  th"'*'-  "Ii'iiibl  In-  iidihtl  tlK-  luuues  of  Larrey,  Percy,  Lhiibiiort,  and 
8tii>ecn«ti< 
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D"mini(]m'  .lain  Larn-y  (1 70*3-1  S42).  llie  ir:<i!'t  ftiKtiiipiiKlKHl  m 
Kiirp-iiii  tit  iliv  rnil  of  llie  hut  ntid  tlu-  hi'^iiitiin^r  of  llii-  |)n-!4fiii  t-<>iuiiry„ 
wrvod  in  tlic  \n[w»I(>o»K^  i-aiu^wiiiiw,  mikI  was  prrtfejwor  in  the  military 
bcIhkjI  fiuiiHUrii  ill  1791)  at  Val-tlv-tiriirc,  Hi«  (•liiff  writiiig!<  are  hid 
Mfimnii'fjt  fir  viMffliif  viUitt'irf  fi  cHmpatfuen  (4  vhIh.,  Piiris,  1S12— 17) 
ami  111!*  HvcHcil  ifc  ?Ti^moiiT^  r/c  chintff/if  (Paris,   1S21). 

I'iciTo  I'l-arnHiij*  IVix-y  (1754-i82<j)  woa  pn)fps-*or  in  the  niilitarTi 
medifiil  K-lintil  in  \H'20.  At  his  suggestion  a  liattalioti  of  li(tcr-bearer8| 
or  a  hi)»[>ila]  i-tfriis,  was  cn?ntwJ  iu  t!ie  Italiuji  war. 

Til  tlitf  .secoiiu  jhtIihI  (1814— ;l(j"l  hflnug  l)ii|niylrpn,  Kichcrand,  Itoux, 
jNIuriMlii),  Ijl-<fniric,  Sciuhui,  ami  JiiK-*  Cl(K|iU't.  i 

Giiillanrin-  I)ii|mylivti  (l77H-lH;ii>)aL  I  he  .-ip^  i»f  yi^hk-en  obtiiiiio)  hyj 
conoitirsji  ]x»siriiin  ns  jmisccNir  in  t!io  Anulciny,  in  ISOl  Iicmmc  cliicf  i 
of  the  ".IciKirtment,  Id  1^08  obtained  a  platt'  on  tlit?  surgit-al  staft'  of  thflj 
HAtel  Dieu,  in  1812  wns  npjHiintcd  tii  the  rtiair  (jf  ujicrativc  xiir^n',  and 
in  IS15  Iwcame  snrgeon-iu-chiff  to  the-  llfitrl  Uieu.  For  tht-  next.  iiiWii 
yt-arn  In-  \va«  ilio  moKt  distiii^iifJipd  HurpHin  in  Franw — and,  for  tltal^ 
ninttcr,  in  the  world,  as  the  fame  of  his  olinical  tciiehing  drew  civiwds  ofl 
tttudctitci  l*rutii  all  c-ouutrit'i^.  Hi:^  studios  in  [Ktlhologiail  aiuitomv  and  in 
cx|wnmeiita1  ptiVKiutogy  i-imtrilnil^'d  ^n-atly  to  liJB  siicivs^;,  w}ih-fi  tiiniF^ 
largely  on  hi*  uneqiialled  iMJwers  of  diagmwis. 

lie  was  not  a  t<tiideiit  uf  tiooks,  aiid  wrote  but  littk',  utui  that  little  i 
not  ivniarknlile.  Ilo  niiule  no  great  dirw^-ovcrifs,  liit)  rhief  contribntitms 
the  art  iH-inj;  hit*  method  uf  treating  artificial  antip  by  means  of  his  t\>n 
prci^iiig  enU'T'otome,  hir^  exeii^intis  of  the  jnw.s,  and  the  siilHtiitant^iu^j 
section  of  the  [iterno-nKi»tr»id.  He  was  a  C'4d,  re^trved,  utisc-i-npuKniSj 
und  ambitious  man,  witli  e«mtem])1nnnH  and  ntrensivc  nmntiers,  wliu  ran 
hardlv  Iw  siiid  to  have  had  any  pcrsunnl  friends  ;  bnt  he  was  an  ince.-ajvtnl 
worker,  thoroughly  self-reliant,  a  bold  o]>enitor,  and  iiin!*iiiiiiis*i.*d  as  a  elinJ 
i«d  leaeher  in  the  pwi-ision,  metluMl,  and  (■lea^ne.■^'*  with  wlii<-li  he  stat^-d 
all  the  salient  [Kiints  of  the  cai4e  on  band.  111-^  elinieal  h-ctnres  M-ePe 
noted  and  ]lubli^h«■4l  by  Itrierre  de  Itoisniont  und  Duct  in  lS't2~'M  in  4 
vohiinex ;  a  «fond  edition,  in  ti  vohmies,  apimired  in  iSIJit.  'rhot*  por-; 
tions  of  Ilie»e  leetureji  which  relate  to  injuries  and  di^aaes  of  the  bonc« 
weiv  tniiislatiKl  by  F.  Lir  (rms  (Mark  and  |mblifilied  by  the  Sydenhunt 
ftiM'iety  in  1.S47  ;  and  otJier  Mcleelions,  nnch-r  ibe  title  of  On  lenionH  of  the 
Vfttirtilur  Mj/jifnii,  il'mrirKrif  of  (/le  rrrtmn^  etr.,  by  the  «inie  Ininwlator,  foriu  A 
volutne  of  ihe  Svdeiiliain  Sx-ielyV  juiblications  i.-^^tjeil  in  isri4. 

Balthii'inr  Aittheln)eRieherand(I77il-184<l)pnbli»b<-dhis  Xtinftffmphi^ 
chinirt/kfile  (I805-()G,  .'1  vols.;  olh  etl.  in  1S2I,  4  volt*.).  lie  was  up. 
pointetl  prr>fei*sor  of  surgical  ])iitliolog\'  in  the  facility  by  Napoleon  in 
1MI7.  He  was  more  Biiree-.-'fiil  as  a  writer  than  he  was  as  an  oiterator 
or  leai'InT,  but  !»'  had  iiolhiiig  of  ihe  imparrial  spirit  of  the  tmc  critiCj 
and  tlw  man  whom  he  praisi-d  one  year  he  would  dctiounee  the  next, 
lluinadu  no  speeiid  fontri  but  ions  to  surgery  with  the  t'xwplion  of  a  caai 
of  ntwc^tion  of  tlie  Hfth  ami  sixth  riW  on  the  left  side,  miing  (he  fina 
instaiiee  iu  whieh  such  an  ('|H-nition  bad  Iweii  i^'i-fornie^l  lo  thi(*  extent. 

Philibcrt  .bi-ieph  Konx  ( l7."<l>-18ol)Mas  a  .-tinlent  and  warm  [H-rHiiuU 
friend  of  llichat,  wlmm  he  snroeedi-d  as  a  rear-hcr.  lie  lienmie  surgiN)!! 
at  the  (.'lim-itr-  iu  l^K),  pnifessor  of  kui^'h-  in  the  faculty  iu  182U,  and 
Bucceeded  Ihipnytrcn  at  the  HfiU)  Dieu  in  18^5.     He  first  became  ccle 
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braUvl  Uy  the  pnblicatioii,  in  1815,  of  his  Rflaiion  cPun  voyafff  fait  A 

Loiuhts  en  ISii  ;  ou  yixralHh  de  /«  vhinirgic  antfhiw  aivv  la  ehirurtftr. 

/rrtn^nse~~a  htnik  wliicli  had  cojirtitlcniltlr  influt-m-c  Jti  diffiiriing  in  rarh 
.  cMJiitr)*  a  kniiwkfijje  of  wlmt  had  Ihvii  doiif  in  tlie  other,  in  >*jHte  of  the 
[midu  luid  .sujKTficiul  vicwn  uu  nutnv  ixiiutit  wliidi  it  ])n,'M;nti*d.     Mis 

most  iiii[M>rtnnt  contrilniiionr)  tn  tlir  an  wvrv  in  pla.stif  sni^<-n-,  pcinio* 
lalikrly  in  hl.i)il)ylorrhd|>liy,  which  he  firsst  pcrformo<t  in  IHVJ,  and  in 
[fiuiurc  nf  the  nijjtunH)  jK-nnfmn,  whivh  lie  linit  |>erfurniL>4l  in  18:i2.    He 

fnve  !h<*  first  ifistinct  oonrw?  of  lectnre.*  on  liurpioal  anatomy  in  1H12. 
lie  nifwt  iiu[M)rtaut  lilorarj-  work  was  his  (^urttrttttc  attittff  tie  firntUjae 
cAiriirj/ww/f,  of  which  but  two  volume**  wctv  published,  tho  fiift,  reliitinj; 
to  ptaMir  dinvQ',  appeuring  in  ISiyi,  and  thy  titcoml,  on  diseases  of  the 
arteries,  in  IHS.*}. 

Jran  Nicola*  Maijolin  (1780-18W)  was  prowctor  of  anatomy  in 
|K(J*j,  and  in  181t!  became  tvcond  Kiirg{.<on  of  the  ]l6tel  l>ieu,  but  ti<M>n 
rrtired  to  avoid  nniikiiniint  a^sx-iiition  M'ith  Dupnytrcn.  In  1>*1!I  lie 
became  pnifc-^ji^ir  ol  surgical  patliolony.  lie  was  a  pKxl  i^urjix-on  and 
cxln-nirly  |H'pnliir  lus  n  tt^'nehvr,  hut  wu>t  not  iIir<tin^ii.sho4l  an  an  o|>cnitar. 
Hii*  name  rcuwinsoonnccU'd  with  the  form  of  malignant  degeneration  of 
MiMuic  uloor  of  (lie  Ii-jj  known  a.s  ihi:;  **  wartv  tili^^T  of  Marjolin." 

Jiu-tiucs  Ltsfnuic(I7f)l>-lR47)st4idic4l  at  hy"ns  and  Pnris  ami  jrnuhi- 
att-d  in   IHl^l.  after  which  lie  served  for  a  ehort  time  in  the  army  and 
I  then  .-^'ith-^l  in  I'aritj.     In   1825  he  iMtranie  w'i-ond  siiiyeon  at  Iax  I'llif, 
'  «rid  a  hhnrt  time  aftenvard,  on  the  dtnth  of  Itf-clnnl,  he  l»ecame  the 
chief  tmri^fon  nt  this  hoapitai.     lie  wiight  to  reduce  operative  sur^fcry 
to  tnatheniaticfll  nilfn,  and  his  name  is  connected  with  methotln  of  par- 
tial anipiitatiun  of  the  foot,  uf  umiuitutiun  at  the  wriitt;,  the  t^huulder-joiiit, 
,mnrl  the  hip,  and  with  mcthix)^  of  rcseilion  of  the  lieatl  of  the  hunicru.s, 
Tor  n-ntoval  of  the  luwcr  jaw,  for  cXfiMon  of  the  rc<'tniii,  and  for  anipu- 
hitioti  of  the  m-i-k  of  the  uterus.     He  was  an  cxceHent  oiH;nttor  ami 
clini<:3il  Uiichcr,  bnt  envhtu-s  of  the  greater  snece.'*iof  sorneofliis  i*ontem- 
ponirie?*,  |inrti«'ularly  Dupuytren  and  Velpeuu,  and  died  <Iis>ati(^iicd  M-ith 
liini-M-lf  attd  with  i-verv  one  anmnd  him.    HLs  ])riiici|Hd  puhliciitions  are-^ 
I1ini>,iir  rhiriirffUiih-  lU-  fhufiifa/  ,h  In   Pifif  {H  VuU.  Hv...  PaH;*,  1S41-43) 
au<l  Prrcin  de  mfi!frim'  (ipf-mtoire  {}\  volfi.  Kvo,  Pariw,  1H4.>-4M'). 

IjouU  Jo^ph  Sauf^m  (]7!tl>-l}MI)  wn^  a  ])upil  and  friend  of  Dnpuy- 

trwj.   After  .terving  in  the  amiv  from  1812  tu  1815,  he  retunK-"!  to  F^iris, 

and  in  1S2*'>  becamip  the  seromd  wnrf;eon  nf  (he  HAtel  Dieii.     In  IM.'ifi  he 

Miccee<h<d  rhipiiytren  as  i>n>fe^«>r  nf  i-linit:al  i>urgeiT,  winnintr  the  place 

.by  <'^)ncjtir^     The  tir^r  lorty  year«  of  bin  life  were  a  eoiitiuued  fitnij^le 

fi\-ith  p«tvcrty.  and  hi--*  subordination  to  Dupuvtren  jirt'vented  him  fnun 

tbtjiiiiiny  lliv  n.'j>iila(ion  to  which  his  skill  ac  a  diagnorfician  and  «iprnilor 

^entitled  him.     HL"  pHnrijiHl  work  wa**  the  XoHvemu.  ffr)tieut»  dc  fjiiUio- 

mMtc*>~chinif*yut,ih,  fi'ir   Iloi'he  d  i<nttJion  (4  vtds.,  1824;  3*1  ed. 

'IH'i^).  of  which  he  wmt*'  all  the  hiirjfic^d  ((art. 

.lulf^  (iemmin  rhnpi.-f  (l"'**'-18.M-i)  "»ine  U\  Paris  in  IKIO  and  be- 
canii"  pntparer  fur  (he  mii-^eum  of  the  S<.'1i(.m)1  of  Medicine.  He  published 
a  valuable  M-riiM  i>f  anat<iniic:d  ol»tiervati<aH  on  hernia  in  1X17.  and  a 
matfidticent  work  on  himian  anatomy, containinp;  a  hirjjc  numlwr  of  phite^ 
which  i--i  f>till  einwnc;  in  18;il  he  became  nrofesMir  of  wir^rii'al  [wthology, 
and  tniecetxled  l>nboi.H  in  the  cjuur  of  clinical  auririT}'  in  18;t;l,  whiuh 
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position   he  retiuiie*!   until   IHoO.      Ho  eoutrilmtwl  a  lar^-  numl>or 
papers  on  iiiuiltiniicii]  nnd  t^iirgicul  >!i]hji¥ts  to  the  jmininlH,  and  devised 
ii  niinibcr  of  new  instrumcnbt. 

Jost'ph  Sciubuibic'lle  (I7o4-184(i)  studied  at  Paris  under  IX.'«aiiU  and 
ent«rtti  (lie  a.rmy.  He  tonk  his  ih'grtH-  iti  lXl.'J,jifU'rwhifh  he  rciimintHl 
in  PHri«,  dfv<jting  hinitwlt'  fhieflv  to  Hthotoniv,  ami  (.•JriK-cially  to  the 
Miiprapiihio  iiii'tlnxi.  He  was  a  rt-hitive  of  Vr^rt^  f_Viiiie  and  uf  hi» 
nephew  Ilri-sciUiac,  and  inherited  th'Cir  in.>it ru tnents  and  reputation.  He 
U  said  tu  luivu  perfurmcU  the  i^upraputic  uperution  vvcr  twelve  huuUrcd 
times. 

To  tliis  period  belong*  the  intri>diie1.ion  of  llthrttrity,  with  M-hieli  are 
cf>iM!cially  connected  tlie  namis*  of  Civiak-,  I^cmy  (d'I*ItiolU*),  and  Heur- 
teloup. 

Jean  Civiale  (1792-1867)  eitiidied  at  Paris,  graduating  in  1820,  and 
made  a  speeialtv  of  tlie  diseanes  uf  the  nrinary  orgajis,  and  espeiMally  of' 
lithotrity,  whielt  he  snecessfully  pcrfnnned  on  a  living  human  subject  in. 
January,  1824.  In  1828  a  spcfrial  section  fur  tho^  oMieied  with  calenhis! 
was  wt  aj^Kirt.  for  him  in  the  Hospital  Necker,  and  hie  practice  bccjim© 
enorniouf*.  He  Imd  much  mecbauical  ingenuity  and  dexterity,  but  he 
waj*  iit'itlicr  a  siM-akcr  nor  a  writer,  and  tin-  gi-ealer  pun  nf  the  numcntua 

Sublication*  which  appeared  under  his  name  were  n^ally  writt<n  by 
ourdan,  lioii«»eau,  RCf^in,  and  oUient.  In  his  Jiri«t  book,  S'ounrlU«  oon~ 
sid^iUotm  »ur  ftr  rfUrntum  il'iiriur,  tU:  (lH2."i,  p.  II •'">),  he  refernxl  to  a 
PC|W)rt  nf  Poutcnn  tliat  "  liuncot!*  bhuH-j*"  had  iKissttl  ('mm  the  stoniaeh 
into  the  urinary  bladder,  etc.,  and  siitl :  "  Si  hrs  faitw  rapjiort/'w  wmt  exac-t-s! 
COS  coq>*  *iuivent-il«(  le  torrf  nt  de  lu  circulation ';'"  Sonic  kiml  friend 
pointed  out  the  blumh'r  to  him  liefun-  the  editiim  wac  put  on  the  market^ 
and  he  eancvlled  tlie  grcflter  |wrt,  but  a  few  had  Im-'cu  went  will  as  pres-* 
entation  e»»pie.-,  and  these  are  now  reg;irded  as  curroi^itie*  \n  me»lii"al 
litei-attire. 

Jean  .lacques  .Towph  Ixiroy  (d'CtioIles)  (17ft8-lSfiO)  studiwl  at  ParisL 
graduating  in  1824.  prior  to  which  he  had  devij*ed  a  three-pn>nped 
iniitrunient  for  seizing  and  perforating  u  stone  in  the  bladder,  and  hia 
whole  life  was  mainly  devoted  to  this  hraneli  of  mrfscry  and  to  bitter 
oonteetK  as  to  priority  of  invention.  He  was  not,  however,  a  pura 
spociBliid.,  and  was  a  much  more  scientific  man  than  Civiale.  The  lir* 
of  his  publieaiiouB  is  a  long  one,  but  they  uru  couipamtively  brief] 
|ia|N:*rs. 

Charlcfi  Ixiuis  Staniskus  Heurteloup  {1703-1864),  son  of  BaroD- 
Nicolas  Heurteloup.  a  tlistingtiished  French  army  fui^wn,  studied  ia 
Paris,  graduating  in  1823,  and  almost  iniiiKHliHtely  turned  his  attention^ 
ii.t  the  (iubjei-l  >>f  lithotriphv  and  to  iritieiKm  of  the  work  of  Civtale  and 
Leroy  (d'Etiolles).  lie  gitiitly  inipiwed  the  instninients  used  in  lith- 
otripsy, and  is  said  to  have  tipent  one  hundreil  and  fifty  ihonHJiiiil  fr.inca 
in  iierfei'ling  lii>«  invention!?.  From  1828  to  18^2  he  wiw  in  I-*ond«jn|^ 
luuf  publi:>li(Hl  there  his  Priiuiijihe  nf  LUfiotrUtf  (1831).  ', 

To  thi*  periofl  n]m  belong  Di4|M"eIi  find  I>atleniand  of  Montpellier. 

Jaeipies  Mathien  I>i4iH'ch  (1777-18;{2).  a  luitivc  of  Toulon^',  gradu- 
ated at  .Mont{M41ier  in  ISOl,  after  which  he  tdudied  in  Paris.  Jn  181^ 
he  obtaimtl,  by  concutni«,  the  <'hair  of  surgery  at  ]Moni[>ellier,  and  Mxtxi 
l)oeiimc  ofli'lini(<il  ii^  an  oixrator  and  iu;  a  eliniml  Ivneher.    In  the  hcigb 
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uf  bid  fiuuf  he  ^nui  assA>«8innt<Hl  1>v  &  (Kitiont  whom  he  hml  treatwl  fur 
wiiiic*  <lit(-H-4>  of  tlie  p'liitals.  Ili^  i)nii('i|Ktl  conlrihiitioii^  ti>  iiiir^'ry 
ri'liiti-  (<•  h<K«pital  ^ngrL-iu-  anil  to  ortIio|>iL-<)iii.  llt>  first  }M>inte(l  out  that 
tiibtTTuIar  ilis«i»f  of  ihe  vertohne  was  tlit*  fi-eqiifiil  orijfin  of  I'ott's  di»- 
vA-ic  of  the  si>inf,  inrti-flal  on  the  impfirtaix'e  of  tJip  fibmiis  tis«uos  in  con- 
nn-tiuuwith  UffnniiiiitM,  iind  in  1>^10  {KTronueil  >iut>c(itatK-nun  i«>ctii)n  of 
thi-  ti-nJo  Ai'hilU^  with  th4'  avuwi^l  iniiuition  of  tliii!^  cxrliidin^  the  air 
on*!  < >ht.i i iiintj  iminn  hy  firnl  ititctitioii.  The  siir-^'i-swtr  nf  I)cl|Mx'h  in 
lUf  I'bair  <»f  olinical  ••urgpn-  \\i\><  Michel  St-rre  (l7ii9-lJ*-4i').  "ht»  gn»«lii- 
ubtl  ut  Mijnl|M.'llii>r  in  IS25,  urn)  who  publisiuHl  hiH  Traits  de  in  rinmiim 
immhiiatr,  etc.,  ill  IKIJO,  and  his  Traitf  »tw  Cart  tie  rtntaurer  tr*  tUffonn- 
i7fe  He  htjfirr,  fir.,  in  1HI2. 

f'lawlc-  Fran^irt  Ijalh-niiind  (1 790-1  ^ri.t),  a  native  of  Metz,  t^tntiied 
a(  the  Military  Me<lif;al  ^ehix^l  <>f  tb;it  plarc,  and  at  thi-  n(»i'  of  thirteen 
entereil  the  nrmymedifriil  service.  In  l«II  he  went  tn  Pariw  and  lieaime 
Miaasidtaut  to  L)ii|)iivtren  ;  in  \Hii)  }ie  \v:is.ip|Hiintiil  profeiMnrof  elinieal 
ctirprrj'  at  Mont[K'Uier ;  and  after  the  dwitli  of  i)el|Hvii  he  WHf*  the  ehief 
>iiiV'^m  in  thf  rvtutb  of  Kranee.  In  !823  he  hist  his  pbnx*  for  u-n  inniiths 
tlmit%di  oleriea!  intrigues,  hut  was  replaced  by  the  C'oiinfil  of  Public 
nsxruirtion.  Ho  i«  \h'si  known  as  the  author  of  V^s  prrtef  Hf-mmnUa 
iiiro/oittiiin'Jt  (;l  voU.,  IK:1(J-42),  of  which  neveml  ICnglifih  tnmslationa 
were  published.  Hu  devi.M?d  the  metb<»d  of  autoplarfy  by  bendinji  with- 
oot  iwi^nfT  tlie  fbip,  and  the  luethnil  of  treatitij^  eiiiTtile  tumors  by  the 
in>iertioi)  of  needb'M. 

In  tlie  third  |)eriod  (I8;irt-I7)  «nm?  Gerdy,  Velpeuu,  Hlundin,  A. 
iWranI,  I-;»U(fier,  Jolwrf,   Aniuswat,  and   Vklal. 

Piem'  XidihiH  Cierdy  (I7!*7-lsr>ti)  ytudlitl  in  Paris  under  llic  most 
ulvorne  cirrumfitnrnvs  nf  jxtverty  and  Mokneiw,  and  in  IfriA  heenmc 
second  ^^^.^(n  to  Im  Piti6.  where  he  was  under  the  ortlern  of  Lisfnuie, 
who  pave  him  verj"  few  op|>ort unities.  In  1831  the  wirj^nift  of  tlie 
bospllnU  wcrf  plan-*!  on  an  f-fjiial  footing,  the  p(witioii  of  surjritm-in- 
olii'-f  U'liig  ab«.ili«hith  In  lS."t:(,  as  the  rej^uh  of  an  intrignt'  -if  Ihipuy- 
In-n  to  suppres.*  VeliKiui.  (Jerdv  iKH-anie  pR)fti*o*or  of  the  pnnriple.-*  of 
«urKer%-  in  the  tiundty,  and  in  IS:1H  was  ap)w>inte«l  t«ur^eon  to  I^n  (.^harit^', 
takinjc  the  plane  of  (iuerboi^.  Tlte  lirt  of  Gprdy'ti  work>)  i»  a  lon^  one, 
hnt  he  waji  n  pbvitioh^jjLst  rather  than  a  fluryettn,  and  his  niort  im|x>rtnnt 
f(Ur^e:il  pnldiration  was  liiu  Tmtif  dei  butiJaf/cM  vt  licit  fjanncnuutu  (2 
vnk.  1S;I7-.'H»). 

Alfred  Arniand  IxMiis  Marie  Velpeau  (1795-IM()7),  the  fton  nf  a 
bliiek'^niith.  wh<»ai'  trade  he  Icnme^l,  stmiied  at  'ronrs.  where  he  reeeivud 
tlu-  ilipionui  of  nffirirr  fie  »ant^,  and  in  IH2()  eiime  to  Paris,  and  wion 
liet-^inu'  ii!*si>ianl  pn;(iarer  for  Clociuet.  He  gntdnate<l  in  182;j,  and  ]>nlK 
IUh(^  liic  Tiftilf  iViiiutUimie  fhirmtjifitle,  the  liM  eotnplete  and  .sv.ste- 
niafif  Work  in  whii-b  thi'  detaiU  i\i'  rejjional  nnntoniv  wen'  tlinaij^hont 
<'*<ii-iderLi!  with  reffn-nir  it*  their  wnxh'al  ri-IationB.  In  IS2«  he  Iw-c-.inir 
•lurpifn  lo  Uie  Hospital  St.  Antotne,  and  in  l«;iO  to  l.a  Piti(%  where  he 
reuiaiued  until  IK^M,  when  he  wa^t  elet^teil  to  the  ehair  of  elinical  i<nr- 
wr\'  in  thi'  faenlty  left  %'ai^nl  hy  tlie  diiith  r)f  Boyer.  In  1832  he  puh- 
liiiluHl  lii-i  Suitretiur  flhurttiK  de  mhifcine  opri^tfolre  {H  \nU.  anil  alhis), 
tlie  larjfe-1  and  mo-t  eoniplete  work  ou  this  snbjtvt  wlii<-h  bad  yet 
appeuretL     I'he   Kn^^litih  tran-lation  of  ih'iH  hy  Towneenil.  with  notes 
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of  Valontitip  Jfott  (New  York,  )847),  iiml  espociiiHy  the  lnu\ft  edition, 

■with  nilditioiis  hy  ii.  C  Ti\avknmn  (New  York,  1850,  3  vols,  aud  utlac)^ 
is  a  great  fstorfliousL'  of  Itistorkiil  ilulu  ri'latinj;  U*  tin*  )>riiu't|xil  ojK'm- 
tions  of  siirgpF)'  up  to  tliiit  thite.  In  1S54  he  pnhH?<h«)  his  7'raiff  tlr4 
waiadien  du  ttein,  a  inrys-  hook,  charuct<Tizt;cI  hy  Trt?lat  as  ihi'  iiiwt  orijj 
inal,  pereoiml,  and  pnilmhly  the  mtwt  dunihh'  of  his  work.s,  an<l  whifh 
niii.-'l  not  be  coiifouiidi'd  with  hi-j  Pfltt  fnrUf  tlrn  mulndU'K  du  »c"i,  pul 
lislnii  ill  1H3X  as  a  iv[ii'iiit  of  his  artu'K'  in  thf  /iirthmuaire  df  mftUrinef 
and  wWich  was  imn.-^hirfd  into  Knglish  hy  Parkmnn  in  \i*4().  He  madtf 
no  great  tliscoveries  or  impi'Dvemeiit.-',  yt't  he  fttntribiited  greatly  to  tlia 
progreas  of  eurpcr}*  hetween  1825  umf  1855,  and  cs|>cciaUy  in  sm^pieiili 
anatomy,  the  pnthi>1og\'  of  pyjeinia,  the  diagmw*  of  ttiniorn,  and  tho 
diseases  nf  the  i>n-aht.  A  man  nfc^trong  eornuioii  ni'ti^c,  iiii  Indefati^'uhle 
worker,  a  coiiscientiim.-s  and  t'on.<frvativr  eritic,  an  excellent  teacher  and 
o|H'nilor,  lii.s  lesMtns  were  tulluwetl  hy  erowrlt*  of  pupils,  iiieluding  niany 
who  became  <ltstingiiitsheil  mirgeons  in  other  coniitries  es  well  as  in 
Franco. 

riiilipp  tVtlerie  Jilaodin  (I798-I8l9)pradnat«l  at  Fari^  in  1824, 
in  1828  iMHTinie  a  snrjjeoii  to  the  Hospital  ileanjon  under  Maijolin^ 
ajid  In  1841  huec'Lt-tlcd  Kichurjiid  in  llie  chair  of  nptrratlvc  furji^Ty, 
He  aUo  hecjiine  sni^eon  to  the  H("it('l  Dieii.  Rhiiidin  wils  noc  a  k*"'"*** 
Burji;eon  nor  a  great  teaeher,  and  thert- U  Utile  in  his  writing  whj<'li  t4 
of  aitere^t  at  the  prem-nt  tlay,  but  he  was  a  t%iieible,  praetiital,  honest 
man  who  did  piMKi  work  in  Iii^  time. 

Aii(;u«tf  Bf-ninl  (18(12-41))  fstudietl  at  Paris,  graduating  in  1820, 
became  a  surjteon  of  the  (Vnrral  Bnveau  by  <\«ieours  in  18;11,  and,  ^^iiIhI 
twtjuently,  surgeon  to  the  hospital^'  St.  Antoine.  Hdjietrit^re,  Xeeker,  and 
r*H  P\u6,  and  in  1842  siKreethtl  SiioMiri  as  pnif(»«ir  of  elinind  surgery 
in  the  faculty.  The  (ntudent  pnrt  of  his  Hti-  wils  one  of  (treat  jvoverty,; 
shared  by  his  bmther,  P.  ISf'rard,  who  devoted  himself  to  [>hyHioIog\*. 
A.  B^'Hird  wrfitc  some  exeelleut  tioiieours  the.s.'s,  many  arlicdes  in  the 
iJicHotimih-f  (/f  mhieriuc,  ami  began,  witli  Dennnvilliers,  a  (^nmitcud'tum, 
df  t'fiirurt/ir  /trntii/iii\  of  wliieh  only  a  portion  was  issued  at  his  deatli. 
His  eontribution:*  to  surgerv  iX'late  to  the  tixiitment  of  fraetures,  eon- 
tiniiouB  irrigation  of  woun*))*,  ei-ectile  tumors  and  varices,  staphyloiV 
rhaphy,  ete.     He  was  a  skilful  i>iieratnr  and  an  exeellent  tearlier. 

Sranislans  Lnngier  (I7!iil-187'i),  a  pnpil  of  I>npu'itren,  graduated  at 
Paris  ill  1828,  beratne  surgeon  lo  llu;  Hospital  Ne<*ker  in  I8:{2,  tt>  tlitf 
Hiispital  Iteanjon  in  18;j)},  i)r()fessorof  elijiicjd  surgery  In  tin-  fiieiilty  in 
1K48,  and  siir^in  to  the  Hotel  Dieu  in  1854,  siueewling  Uoux.  Ho; 
tin^  ealtoil  attention  to  the  ilisehn]*g(^  of  st-rous  Huld  fnini  the  etir  io. 
wrtiiin  fruetures  of  the  skull,  and  was  the  first  to  proiKise  suture  of  j 
diviilud  nerves.  He  wax  a  pnident,  (piiet,  eonserx'ative  surgeon  and  a 
go(Ml  leaeher,  Itnt  he  wrote  little  and  biis  name  is  now  almost  forgotten, 

Antoiae  Joseph  .lohert  ('170f'-I8O7)  studied  at  Pari-^,  gnidualed  in 
1828,  was  ap)Kiiiiii!tl  a  surgeon  of  the  C'eiilral  Hnn-iin  by  <H)neotirs  in 
1820,  and  snrgeon  to  the  Hospital  St.  ljon\tt  in  IS^U. '  In  1853  he 
boeauie  surgeon  to  the  }X(>tv\  Dlen,  and  in  1854  siievwHled  Roux  as  pri>- 
fussor  in  the  family.  His  ehildhiMHl  ami  sliidi-nt-life  wcrt!  siient  ini 
gresit  ]n>verfy,  at  times  in  aetii.tl  destitution;  Ins  siibsi^^iinit  lite  was  «| 
very  uiUiappy  one,  in  spite  of  the  honore  and  wcidth  to  wliieh  he  attaiuc  ' 
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bv  (mxiuhu  gl(K>tnv  oikI  i-oc-viitrio,  ami  fndeO  his  diiys  in  an  iisylum  fnr 
ihr  insane.  I<iii*Kin|;  in  [in-liniiiiiirv  i-«1ti<-:itii)n  ;iii<l  hi  Dnitorirnl  t;ifrs, 
lii*i  MUavfTiiis  was  due  til  the*  iiuvi'-lty  iiin)  iin|Mii-Uiiic4-  of  lii^  conirilmtiuiiiii 
t4i  pbL-itii'  ;*ui>nTy  autl  to  tlu-  siir^nTv  iif  tlu-  tV'tiiale  orpins  of '.tni'mtion. 
Ho  wSn  n  iK'ttrr  wriu-r  tluin  H|H'iikfr,  siiid  H-mtc  miirh  ;  lii:§  Mhno'tre  tmr 
Um  plnitK  dit  eanat  intrM'titnl,  pulilii-hivl  in  lM"2li,  liofuro  lii^  grailuation, 
wo-o  tuu^xl  upon  ihc  expcrliiicntjil  nu>Tii<Hl  of  Hunter,  and  tlcmon^^tnitc^l 
tliv  inijmrtHnrt'  of  prooucinu  union  bn-twccii  tin*  wwius  giirf:u-i*!(.  His 
must  imiMiniinl  works  wuri' — Tntiff  fir  rhirur(jie  j/hit^ii'jtu-  (2  void,  and 
atlM,  I84!i;,  Tf'iU/^  d^t  JiMulrs  vAtieo-ut^rinai,  etc.  (1»52),  and  JDfi  fa, 
rimtion  eH  rArruryw  (18tt4). 

Jcnn  Zulema  Amussit  (179B-I8'5ti),  tlin  son  of  a  coiintr)'  physieinu, 
('nltrrv<l  the  annv  nipilir»]  )S4:-rvipe  in  IHH,  at\or  which  he  stii<iii?<l  at 
I';iris  irridualiii^  in  1^2'!.  Ih'  did  not  Ik-chihc  :i  prof«*fv«or  in  ttic 
Htt'iitty  or  Mirgeon  to  ii  jin-sit  hospital,  Ijiil.  hi*  i-otnnjfni'til  privato  twu-h- 
ine  even  belbre  he  graduated,  and  he  comniuniratoil  most  of  his  discov- 
ern»  to  the  Acnihmiy  of  Mcdieino,  which  gmulfxl  him  prizes  for  hia 
eontributious  on  lithoirit)',  on  the  torsion  of  nrtfries,  on  the  cntninco  of 
air  inui  the  veiii>,  on  luuilNir  (?uUit4imy,  cle.  \lv.  MTote  much,  but  his 
pnprri:  were  never  colU'^'teil. 

Aninj.-*te  ThfrKlor  \*ldal  (de  Cassis)  (lH0;5-.-)*i)  "(""lietJ  "t  Jtar^eilles 
and  I'uris,  pnuluiitint;^  in  iK^H,  soon  alter  whirh  he  heranie  eoniieeted 
with  the  newly-fonniletl  Gfizettr  tle«  ftfipttaux.  He  never  beaimc  a  pro- 
fe*or  or  connected  with  n  great  siirpiesd  ciinie,  and,  being  a  .«nn;astie 
J4inniali!<1  and  mther  hitter  eritie,  lie  ninde  few  friendpi.  His  rfriiuTation 
tt."  u  curgeoa  rests  mxm  his  Tntite  ifr  jHiUiodjtj'f  cxfvrne  (h  vols.,  1H.*JM-4I), 
whieh  wa>;  a  |H>piiliir  nuiuual  am)  ivarhctl  a  fifth  edition  in  18fi<l.  He 
invenl4HJ  wm-s-rtnej*,  was  the  (iret  tit  injeet  a  solution  of  nitrate  of  silver 
into  the  uterine  aivity,  and  euntrihute«l  larp^Iy  to  our  knowleilgt'  of 
FTtphilis,  sucressfully  opiMitiing  Rieord,  ilie  grejit  autluirity  of  the  iijiy,  in 
Mime  important  [xiint--*  ri^lating  to  this  iliMejiK-. 

Jnfciih  (JenrTHil  (IT'JT-lK.j?!)  studied  at  Ijvons  ami  Paris,  gmdiiating 
in  l-Si-l,  and  in  IX^ti  Iker-ame  rhief  i*iirgi-i>n  of  ihe  HAtel  Diou  of  Lvoiis, 
when-  he  ««in  lurouired  celebrity  a*  a  Iwjld  ami  skilful  o|M'nttiir.  He  first 
(in  I82fl)  excised  the  entire  upper  jaw,  in  1K27  he  rcniov«l  the  parotid 
gland,  and,  first  in  P" ranee,  exeiwHl  lialf  of  the  lower  jaw,  and  lie  first 
tnutM)  \'anefs  with  eaustie.  He  wrote  very  little,  his  chief  puhliejitioii 
Uiii'*  ht-i  Ltttrt-  chinii'f/irale  kmc  tfUfl/jiitJi  tiuitmUcn  fftnvrtt  iln  ithtu^  7iwr- 
ilitiire  d  ttt:  Cca  muxtllairv  injfrUur  (18^11. 

Am^lAe  Bonnri  (IHH-i-TiH)  stiidiwl  at  l*aris,  where  he  gnuhmted  in 
18:)'2,  and  in  is.*(;|  ohtaine^l  the  position  of  surgeon  to  tlie  H^^tel  Dion 
at  liVon*!  by  eoneourw,  iifVr  whiefi  he  became  a  profe>"sor  in  the  8eh<»oI, 
nnd  uTis  siKin  (vlehnitetl  a'^  a  teacher.  Wm  pnnci|ta1  publieationa 
itp> — Tf^fiU  tirf,  wHion*  t'»»iincuwn  if  mnnviilitin-jf  ihiiiH  Ui  Mrtihimne,  hi 
'  ■  !  I,  IVfiitf  tie.-*  iiinfniiirK  tUu  nrtimltttions  (*1  vols.,  lS4o), 
III  •ipatii'jfif  (/'■?  vnihviirs  niiicukiirfs  (I8-V1|,  which  latter 

n-main  as  vahiahle  ounlrihutions  to  the  surgiTV  of  the  joints. 

Cliarle?*  (Jahriel  Pmvaz  {1  7flI-IS.5;i)  stuilieil  at  Paris,  grndnntefl  in 
1J*24,  nml  devoliil  hiin!!<'lf  to  orthoptwlic  su^ger^',  associating  himsi-lf 
wirli  .Iiili-H  (rncHn  in  a  private  orthiipa*<lie  lutspital.  In  \Ht\'i  he  setllcil 
hi  Kyoii-.     Mis  princi|Kil  cmirilinuoUB  to  sur^-cy  relate  to  ortho[»tv<lia 
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—which  ha  wm  unu  of  the  first  t<>  platf  on  a  scieatific  foundutinn — 
tln'  uw*  of  |K'pdil<»riil(*  of  inin,  to  th<^  ii>t'  of  fine  hollow  neeiiles  for  t 
toj^'i-lioH  of  variiHS  or  onvtilc  tumor*,  cto.. 

liiioul  Hi'iiri  .losfiih  Swuiti-Uiii  {I7itH-l«71),  a  native  of  Lil 
cntfr(?d  the  nmiy,  ami  gi-adimtoil  at  l^-iris  in  1S22.  Ilo  became  one  o1 
the  nio!>t  di^tiiipuiMhed  of  FrcDch  niilitarv  surpeons,  was  profcttmr  in  thj 
^hno]  at  Metz  in  lX3(i,  uiid  in  1840  held  the  muie  |K>7>ttion  in  the  milt 
ton-  liot-pital  111  Stra!il>iirjr.  In  IS54  hewn.*  in  charge  of  the  rnilitarj 
hns|iital  in  Coiictuntimiide  and  Pern,  after  whii-Ii  he  reliinied  to  Mclz, 
atid  wii.-*  ill  eiuirpi'  of  tht'  lailitarv  lH)r<])itjd  until  liii*  deiilli.  He  wiw  « 
vi)hiniiiiou(>  writer  on  matters  eonneetiHl  with  uiihtiirv  iiiedieine  noA 
siirfjiTV,  and  nii  exei-Uenl  »ii>eralor.  Hi?  hiicTewnfiilly  [K-rforineil  tnicha 
otomy  i»n  his  infant  dnujthler  six  weeks  old.  ] 

Jean  Baptiste  Lneieii  Biiiidcn!*  (IHI)4-.>71  ptudie<J  in  I'aris,  entered 
the  ariay  toiilieal  H-rvii-c  in  lS'j:t,  and  trnidiml«Hl  In  1X29.  He  sitervii 
ill  AlVie;!  fn.oi  IKIUi  to  |s:t7,  in  IM.'JS  became  professor  in  the  lio^pitlij 
at  Lille,  and  in  lH4:i  profesi*«r  iit  Val  dr  (irdee.  He  wns  a  dii^tid 
gnishctl  miiitur)*  otheer,  and  made  numerous  contributions  to  militorj 
surifciT,  amoiiji:  Ai'hich  may  be  lueutioueti  hi»  Oini<fUc  ilai  fjluiai  d'tumt 
*i  Jm  (ISitti)  and  his  La  r/utrrre  tie  Crlmf*,  hn  ntmptnnentx^  fcs  ahrin,  & 
auihuUinfVity  1^j>  hopUanx,  etc.,  first  published  in  the  Hevuc  da  df^ii 
niffitilris  in   lSij7,  and  in  se]»arate  form  in  ISijS. 

Join  (iasparci  Bbiise  (iovmiid  (|SO.S-(iH)  sltidieil  at  Paris,  gmduat* 
in  1828,  and,  retnniin^  to  his  native  city  Aix,  beeiime  chief  .-Mirgeon  ft 
the  hoiipital,  and  one  rif  the  niosl  di.sliiignt.'ilied  of  tlie  Kreneh  provineii 
wii-^eoii!*  of  hif-*hiy.  He  made  iu»|)«»rtjmt  (•tuitrihutiojus  lo  the  litenituv 
vi'  aiiii)iitnliuns,  fricturcs  of  llu*  Iitwer  eml  of  (In*  nidiiis,  openitions  fd 
lon-ie  liodirs  in  the  joints,  extirpation  of  the  lon^rut',  iirethnil  Hi^tiil^ 
etc.  His  princifiid  work  is  his  CHititfu-  rhimn/it^ifr  ;  tnfmnireti  et  obft^ 
rtUiovM  tie  chiritrffie,  dr.  (I*nriH,  187t>),  pnhlished  after  his  death  hy  Dj 
.Silhert. 

Jiiley  Konx  (1S07-77),  a  native  of  Aix,  studied  at  Toulon,  entcrq 
the  naval  medical  ser\'ice  in  1H28,  and  became  professor  in  the  H*ho< 
(if  Tonloii  in  l-'*-t2.  He  «*aa  distiiijrtii^lie<l  a>*  an  operator  and  rlini<^ 
teaclii-r,  devisi'il  a  Uf^'ful  nuMliliealioii  for  disarticulation  of  (he  fod 
made  improvement*  in  llie  oprnition  of  treiihininji,  and  vena  the  first  1 
make  u.se  of  iodine  injections  iu  dlMii^H.'  of  the  shoidder-joiuU  He  nmi 
ninnenins  roiiiTihiilioiis  to  tlic  jonrnals  and  loamod  soeietieH,  hut  pia 
lii^lied  nil  iiii[Mirr;nit   si'i«ir.it«'  \v«irk.  J 

To  tlie  fourth  |HTi(>d  (frotii  1H47  to  |}ie  present  iitn(0  belong,  in  a*H 
tion  to  thiiw  already  referiTil  to  and  tlifin- who  are  still  living  and  d 
nut  yet  belong  to  history,  a  number  of  well-known  surgefms,  of  who! 
the  inopt  pmmincnt  at  Paris  were  Mal^igne,  N6lat<in,  Ilenonvillict 
('hjiK-^ifrnac,  Uidiet,  Follin,  Hrwa,  Dolbeau,  tii>fiselin.  and  Trfhit.  \ 
Ju!K.'ph  Kran^-oip  Malgiiigne  (181  )*)-(;.")),  :i  native  of  tlie  Vosges,  st»n  t 
an  ojiriev  tfr  mtnU'.  r'l.iidicd  iit  Paris,  gnidnnliiij;  in  18;{1 ,  and  after  a  slid 
term  of  military  service  in  Poland  •<'ltleii  in  Paris  "Iktc  he  be<'«mfl 
Hurgi-on  of  tlie  C'enlral  Hiireati  in  18.'^),  and  hc^a^  to  teach  surg'io 
anaioniv.  He  was  stnvestiively  .^iii>^on  to  the  Hospital  St.  IjOUu  a| 
lo  La  Charitf'.  anil  in  IHoO  wou  by  eoncoufft  ihe  chair  of  operative  m^ 
ger}*  vacated  by  Hlaadin. 
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Ma]gitif^e  wa6  t)i&  f^reiUeift  niiixitail  historian  and  critic  whidi  the 
»irlil  Ibis  yet  seen,  ii  hriHiiiiil  siH-iiker  nnil  writer,  who^-  native  (rt^niug, 
line*!  Id  iiit^t>Ks:mt  liilKtr,  l>niiiglit  iilx>iit  a  new  motU*  of  judpng  of"  the 
merit-  of  cuivi«il  unxx'^lurts — the  nimle  i)l"  stati-^tical  coiiiniiriridn  joined 
to  ex|iiTiment.  lie  was  not  h  grout  ouerator,  aiul  although  he  madi> 
sooMf  iinpravemcnt  in  the  art«  sueb  or  iiiif  hoolcK  for  the  trentincnt  of 
frarmrftii  of  the  itateltii,  his  -lUjtpcRtion  of  Miipnithvrot<l  larvngotoniv. 
rt<*..  thy*?  arc  iif  ^inall  iinixjrtaiMv  a.-*  comjmre"!  with  his  work  ori-xplixl- 
inii  ermr*,  exiKic^iijj;  fallax^ies  in  rviLscmiiiff,  ami  hriiipiij;  to  hear  upon 
the  work  nf  thf*  prv",^nt  <liiy  the  lieht  nf  tho  experience  uf  the  [wwt,  of 
which  hii)  treuti^' on  fractures  ana  di:>loeation^  affords  nuiiw  exivlleiit 
fxamples.  The  reports  of  his  .spee<!lies  in  tlie  Bulletins  of  tlie  Aendeniy 
of  Medicine  are  among  the  most  deH>rhtful  rending  in  xnrgieal  literature. 

Augnste  N^laton  (1807-73),  the  son  nf  a  Fnmeh  soldier,  a  imtive 
of  Pari;*,  <tudie4l  at  the  Hotel  l)ieu  under  Dupiiylren  and  at  the  Fmmd- 
\\a\i,  Hit^pital.  gmditaliug  in  IK.'Ui.  He  became  pnifessiir  of  clinical 
wurp-ni-  in  IK.>1,  wa.s  for  nuiiiy  yenr^  a  »rulli?agiie  of  MnlgJiigne  at  the 
Hix<pital  St.  Tjoui<s,  and  for  the  lost  fifteen  y^ars  of  his  life  wan  the  moi^t 
poirtjlar  .-^urgeon  in  Paris.  He  was  in  tii';l.  in  many  respoct.s  the  best  snr- 
gfHiri  wliom  Fnm<'e  luis  prorluce<l  during  the  ceiitiiri',  Wing  uiii*i]rp4i,-*.*ej 
as  a  diagmxlit'ian,  a'*  an  o[»enitor,  and  as  a  clinie^d  teacher,  and  wAf-  a 
in<Hl<_'<it,  t]uiet  genileman  who  atiueked  no  one  and  hefrieudi-d  many.    He 
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mn<le  many  improvements  in  iturgical  technioue,  among  vhieh  was  the 

devilled  lor  (lemoUHt rating  the  prcM-nt<u 
imkle-Joint.  He  hnaiglit  into  French  prac- 
tit-e  the  principle,  w  strongly  insi^ed  on  by  Uuthrie,  of  ligalinj;  Iwith 
ends  of  a  wounthnl  arlery  williin  the  wounil  tor  either  primary  or 
ftwoathiri*  hemorrhage-,  improve*!  the  luethodj*  of  trt^itnient  of  na^j- 
pliart'ngeal  tumors,  first  clearly  demon strate<l  retro-uterine  liajmatoccle, 
anil  hroiiglit  m-ariotomy  inu>  good  repute  in  France.  He  wrote  com- 
paratively little,  his  chief  publication  i>eing  hid  £l^ments  de  jxilftofoffie 
r!uruty{'}ale  (6  vnli*.,  184-l-o9,  of  whiirli  the  last  twn  volumes  were  pub- 
li.-^hed  by  A.  Jamain).  The  oidy  publication  of  his  clinical  Iwtures  is 
that  made  in  l.S.j.'>  by  Dr.  W.  F.  .\tlee  of  I'hiladelphia  from  his  own 
ii'>t<^ — n  b<Mik  which  in  not  niurly  jis  well  known  as  it  deserves  tn  he. 

Charles  Piem?  Dcnonvilliers  (lSOS-72)  studied  at  Paris  and  gnid- 
uat<«l  in  IH37;  became  u  surgeon  of  the  Ceiitml  Bun<au  in  ]M0,  in 
1HV2  chief  of  the  JScIhmjI  of  Practical  Anatoniv  and  Murgetin  of  the 
II<'>t4'l  Dieu,  and  in  IS-Vi  profesjtr^r  of  surgery.  He  wa-*,  however,  more 
of  an  aiuitoinist  ihan  a  >nr^'<m,  altliouph  lie  wa-*  a  gr«Ml  operator, 
especially  in  the  field  of  plo-srie  surgery.  Ills  nuisi  important  services 
lo  nit^ilidne  were  rendered  in  his  cai[Kieity  lis  insjH'ctor-m'nend  of  public 
im^ructioii  for  metlicino,  to  which  he  wjih  appointwl  in   1858. 

folouffljil  Pierre  Marie  ('ha.-i.saij.ntic  (I-SQ-t-TO)  studicl  at  Nantes  and 
P»ri»,  gndiriling  iu    IH^IO,  and  gave   private  courses  in  anatomy  and 
IM-nitive    rtnrgen.-,    but    did    not    become   a    profe-v^ir    in    the    faenltv, 
ihiMigh  he  often  eorapetwi  for  this  [Miiiiiion.     He  iH-canie  Hui-j^-on  to 
littriljoisif're  in  IKo'i.     Hi*  most  important  eontributions  to  surgen* 
were  iho  intnKhiHion  of  the  method  of  the  drainage  of  woimds  and 
iivies  his  metho«l  of  dnt^ng  wounds  by  ciHnpIete  occlusion,  and  his 
iventiim  of  ilie  I'enLsciir. 

Vmut.-* 
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Tjoiiiit  AlfRHi  Itielict  (1810-91),  a  native  of  Dijon,  i(tiu!ia<I  in  Pnris, 
(fTftduatinjr  in  1844.  He  wa.-*  snrponn  to  the  hospitals  Ijourrino,  St, 
Autoine,  and  La  Piti^,  uiid  in  l>S(i4  Itoi-unii.-  [irofussor  of  clinical  surgf^r^ 
in  tlit^  I'acully.  Hin  i)riiK^i[Kil  work  w:i8  lii^f  Traiff  pratiifut-  tCauaUmiu 
inSdieo-chmtrglwk  {vavi^,  1857;  -ith  vA.  1873). 


EtiffPni'  Follin  [)At'i~^l),  a  mipil  of  V('l|Hiin,  wit-*  a  Hkillcil  nnaloni- 
isi  antl  excelled  in  dinffniisis.  lie  introdiicod  the  nse  of  the  o|ilithal- 
[D(iHK>pc>  iu   Kraucp.     fits  early   death    left   his    Trailf  fUmcnUiU'c  (M 


paihotogle  erteriw  iinHni-ilkcil,  but  it  wa.-*  rontiniiod  nnti  comiileted  in  ^\i 
volunuw  l»y    Du[»liiy,  and    is   a    work    of  much    pra("tii';il    valm-.      Hid 
conirilmtiunf'  ttp  sui^eiy  are  cliaraeterized  by  freedom  fmni  exaggenM 
tion  and  Ky  •aiiind  scnw.  I 

Paul  lJr<.H;a  (iy24-J^U),  tlie  wn  of  an  army  fiurgcon,  ^udie<1  at  PariilJ 
KTaduatiiit.'  in  1H4!I,  innnedialely  aft4T  wliivh  he  iKTjinie  pmwi-tor  at  tha 
PIcole  pnitiqne.  In  18M  he  iK'<'Jinie  assistant  pr(>fes!s*.>r  in  the  factiltVp] 
and  in  1HG7  prot'csjior  of  sur^^rj-,  ^mn  after  whieh  he  excluinp*<i  thift 
ehjiir  for  timt  of  flinicul  tmrpery.  He  wn.-*  ^ticeessively  sarpecVn  to  the 
hospitals  St.  .Ajitoine,  I^i  Pltif,  Des  Cliniijuess  and  Neeker.  He  was  all 
orijrinal  investigator  of  a  hiph  order,  a«  is  whown  hy  his  rt^spurehcs  an 
corehml  loealizatinn,  aphasia,  etc,  l)i^iny;iiislie<t  as  an  anatomist,  ■ 
uatholu^net.  and  a  sun^^'oii,  he  ^levotecl  hiiu?^*lf  iu  the  latter  ptirt  of  )iU| 
life  niort'  cfnc-eially  to  anthTO|M)h)gy,  of  vv  hicli  hi-  may  aiimwl  l>e  mid  id 
have  Keen  the  founder  In  France.  Ho  was  the  first  to  trephine  for  an 
abseesi  of  the  brain,  the  location  of  h  liieh  was  determined  oy  his  t^twly 
in  the  liK-sdi/Jitioii  nf  function  ut'  ifmt  nrpui.  In  faet,  his  studies  nmjj 
be  sai4l  to  be  tlie  foundation  of  nitHlem  brain-.«urpery.  ' 

Henri  Ferdinand  Dolhwiu  (IS.'HI-77)  studiwl  ut  J'aris,  );mi)uatinf{  in 
1850,  beeanie  hofitilal  snrjjeou  in  1S5H,  «*rviafi:  sneeewively  at  tli« 
Hospit;d  for  i'hildn-n,  Xi-eker,  and  the  Hfitel  Dieu,  wheiv  hi-  n-plaoed 
JoIktt.  In  IStio,  anil  in  ISliS  became  pntfrssor  in  the  faenlty.  1T( 
Contributed  to  our  knoMletlge  of  elulj-foot,  of  i-artila^inoiis  tumors,  of) 
epi^uadiain,  and  of  spina  lu'Hdii,  snt^'sttKl  lilliotrity  tlimiif;h  |K-rineal 
seetion  in  eases  of  Inr^e  eatenhis,  and  was  im  exeellent  praetieal  tcaeher, 
Hispriacipal  works  are  Ik  C^}/i»}>a<!iii»  (18G1),  JVail^  pratii/ur  dc  la  piert 
<!tins  fa  vfgifif  (18'i4),  and  IjCi^nnn  fie  I'Uniqite  chlntrffuyih-  (I8ti7>. 

AtluuiHse  Lfi>n  (.lusselin  (1815-87),  a  native  of  Pans,  gnKhwttxl 
184.t,  and  beesime  surjreon  to  the  hospitals,  and  in  1858  professor  « 
aurjtin-  in  the  faculti.*,  and  surgeon  to  La  Charit^-  in  IStJ".  He  otrntribj 
uteil  tt)  journals  many  valuable  ])ajM.'r»  whieh  were  eollcetwl  and  pubi 
lished  in  hin  Clinifpw  fhiruvf/iriili-  iff  Chdfiitnl  dv  /n  <%trUi-  {'1  vols,j 
187:J;  ;ld.  ed.  1K79,  anil  translated  into  English,  Philadelphia,  187HJ 

I'lysse  Trelat  (lS:iH-W).  the  S4in  of  a  jiliysi4-iaii.aml  a  native  of  Pun^ 
studied  at  Paris,  piahiiitinj;  in  I854.  He  beeame  pmsivtor  in  IHoB,  tj; 
1857  assistant  prnfo-ssor  in  sui^ry  to  the  faeidty,  and  in  I8()0  ftut]geo^ 
of  the  C'entnil  iJiirean,  serviiig  sneeessively  at  the  hospitals  Matemit^j  SC 
AtJtoine,  St.  L»nis,  \a\  V\l\(\  and  La  C'liarit/-.  He  beeanie  pmfessor  «if 
tnii^ieal  iitit]ioloj;y  iu  tlit  laeulty  in  1872.  He  was  an  ehwiuent  siR-akel 
imd  fond  of  s]H_-akiuf;,  a  ver\*  |>opuhir  eltnicu]  teuelier,  and  the  tirst  iq 
Fniuee  to  reeogiiize  the  ini|)ortanee  of  the  new  antiseptic  uieliiod 
His  publications  were  mainly  iu  jounmls  and  transaetions ;  they  rclati 
chiefly  to  jilastic  surgery  of  the  palsite  and  of  the  face,  to  homia,,  tulvot^ 
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cul<vqA   of    the    tonf^lCf    rpw>|ilingnti)m_v,   etc.     His    l^^tut   de.    flinuptt: 
chiruryicole  appearea  in   1877,  am!  his  UiniijtK  chintr^tonk  (2  vols.)  in 

In  niMitinn  to  x\\p^  may  1w  iiicniionCTl  the  folloivinjj : 

.Iim.-|ili  Pierre  Eli'^mnr  lV-tn'(|itiii  <  l>MW-7(i)  KliitliHl  ut  Piiriis  grulu- 
olin^  in  1M.3J),  in  lrt:W  Irtuiih'  uu  iiKsjstant  sur^m  in  the  H6tel  Dieti  at. 
r<v«in«,  an<1  in  18o»5  l»«cai>K-  [in»fe!««ir  wt'wirgvn'  in  tlif  wh<joI.  Hi'  was 
H  Imniixl  hL-toriaii  in  itiatli-rN  iK-riaiiiing  tu  iIk-  art,  a  skitUnt  nliy^irtnu 
JIA  well  OA  «ur>^^iit,  and  a  vohHiiuxms  n*nter.  His  jinii(*i|Kil  |iiihli<':tlti)ii:4 
^%rv — Trnit^  d'anatomir  i»f'>l'uy>-f:iiirHrf)'mtlc  et  lojK></riij>fiifjiit  i\H44  ;  2<1 
ed.  lHo7,  tran.-^laf.tl  into  <nTtnan,  1S4')),  (Tmifjiie  rhinm/ictiir  ilf  rifiVrl 
fUru  ilf  Lt/on  (ISoi.)),  MfJntufCM  de  chirnrgic  et  <U  mMtfine  (1870,  1873, 
1877),  aoil  CRiVuiT/ic  d'llifipoemte  (2  voIr.",  1878). 

Jmrhim  Alhin  Cnrtlozo  Cnzatin  lJiraM^^  (1807-75),  a  nntivc  of 
pitrtti^'al,  -ludietl  at  PurtH  and  ^raduat^l  in  I8:{ti.  lu  )S48  Ih-  lH>c-ame 
a  MirpMH  of  thi-  fi-ntml  Bun^jiii,  aii<l  wiw  ap|»(»intfd  Ut  the  Chtidn-irj^ 
Htxpital.  The  rtwilts  of  his  w<>rk  in  ttii^  ixrspital  a]))M-nr  in  his  L«\-oM 
cfmitffu-it  ntr  ffs  matadies  chirurtficalen  def  rtifajits.  etc.  (IHOU). 

riinrle*  Kmrnannel  Sf<lillot  (l«(M-83),  a  native  of  Pari.s,  studied 
under  Riyer  and  Itoux,  and  in  1824  at  the  Val  de  Gr4ce.  He  gmdii- 
ulixj  in  I}|12!>,  after  wliii^h  he  entennl  the  niilitnn' service,  and  in  lK.'t6 
bei^me  (trjfe^wir  of  n[»eralive  snr^-rj'  at  \'i\l  de  tirAee.  In  1H41  he 
bn'niiie  (inft-wsiir  i>f  sui^-ry  at  Sir.iiihuiTi  by  eoiieount,  j^uoceediii^  BC-n'm. 
He  Duidii*  many  vahiahh^  itiiitritintiiiiis  In  >;iirpTy,  n-latin^;,  amiai;;  <»t)ier 
thing<4,  to  dittlnentidnii,  plastie  operations,  urethnilAmy,  pyicmia,  the  siir- 
pT}'  of  the  b<me^,  pL-^trotomy — to  whieh  he  pave  the  name — o|)erutions 
for  can<-pr  of  thf  tonjjiie,  etr.  In  1840  he  performed  the  first  feiicx-e^-fid 
funputatiun  at  the  hi]H-joint  in  Parix. 

i*aul  ijouis  Benoft  (Inersant  (1800-70),  «ou  of   a  roh'brated  PnrL*( 

phyMctan,  i«liidie<l   ut    Paris,  graditad^l    in    1828,  ami  in   18^33  lje«.-ani« 

irvfin  to  the  ChilflrenV  H(>spilal  hy  wmfmr^,  reiiuiiniiit;  in  ihisiKn^i- 

pa  until    I8(>0.      Hif*  prineipad  work  in  his  NrJitn  nur  fa  chirurt/ie  des 

^rnftint*  (I8fi4-*>7;  translated   into   Kurdish,    1873). 

•lulcs  Kiml'  GuC-rin  (18'II-S(}).  a  native  of  Houhsu  (ot  present  in  Hel- 
friiiiu),  «*tildieil  at  Paris,  In-in^  n  pupil  of  Boycr  nii<l  Rmix,  and  jfradiiatetl 

182*1.  In  iX-Ht  he  foundi'd  the  (razfUc  wriUrok  tU  Pnr'trt,  of  wlueh 
_  w-M  the  editor  for  forty  years.  He  devoted  hini.4«lf  to  onho|>a'dic 
iur^r\',  liavin^  eiitablicliot)  u  ^rivati- ortlio]Hi.N|ie  hospital,  and  in  1K'{8 
pnhlinheij  hi.-^  (ir^t  nieiuoir  mi  defortiiitii-s  of  the  osHcnns  ^^ynti'm,  whieh 
was  ftdlowed  hy  a  lunn  .lenes  of  (similar  |»ft|»;rs,  A  |K>rtion  i»f  these 
have  lioen  €ijllfi.te<l  and  puhlishe<l  under  the  title  (Enrrrn  dn  dovttur 
Jitlm  fiu4'rin,  tie.  {[*:irU,  1882),  sdd  to  have  heen  intended  to  lill  Ifi 
viilnioes  ^th  too  plak¥,  hut  whieh  liai^  never  been  tinl^^hed.  .\>*  a 
rfHitroverstali>4  and  jouraalinit  he  woa  belter  known  and  Itetter  like<l 
■maofc  non-pn^caaoaiU  per^ns  than  among  those  of  his  own  pm- 
IfMnoo. 

Kflix  Adoliihe  Itieluin)  (1822-72)  studied  nt  Paris,  nnd  jmidimteil 
in  1H48.  He  bevame  (f-iirjreon  of  the  Centnd  Run.-a(i  in  1852,  and  a»- 
m*cd  Xflatiiu  in  his  eliiiii^al  tt-ttehin^.  HIh  prin<-t[inl  work  in  his  Pmtitjue 
joumaJifj-r  df  la  fhirurf/'ir  (IXfiS). 

M'hen  the  Austr'um  Netherlands  became  a  part  of  the  French  Re- 
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piibliu,  in  1795,  the  five  mcdionl  schools  hi  lielpium  wore  siippresKd,  aj»1 
thui»c  in  France  had  lieen,  aud  with  much  the  kuiii>  i>.i*ulUt.  Each  lar^j 
U^vm  atteinptiHl  u>  TQ^nlatf  the  matu-r  hy  hM-iil  i-xainiimtiiitiji  niid  hv  tl\p 
esmhiishmont  i>f  sohonls  of  an  infi-rior  i-htss,  niainly  dovou-d  Ui  jpving 
iiiMtruclioii  in  Miryfrv  and  ol>st».*trit's  t"  iimtUu-atwl  nicii.  Wht-ii  tht* 
kiiiphim  (iC  thf  Xi'tht-rlniuls  wiis  i-tTJilcil  in  18I-'»  the  Vnivi-rsitics  of 
Ghent  and  \Ah^  wort-  estibli»hc<l  ami  the  old  Uiiivorsity  of  Louvnin 
watu  rehuhilituted.  In  orf^iiiztn^  ihe.-H;  schrKiItt  a  strong  Geminn  (.•Icirifiit 
wftrt  introduced,  niid  it  \va^  ni-dered  that  the  I'Ccliiroj*  shoidd  Ix-  jjiven  in 
X^utiii.  The  result  waj*  a  failure,  iV>r  I'm-i-^  m-us  llie  ^reai  rnedieal  H-hind 
of  the  dav,  und  the  J^'l};i:iii  Fit]Kh'i)t.s  went  ifieit*.  The  Hevnlution  uf 
lH.10  elujit'd  tlie  uolvepiitie-',  aixl  iu  IJ^So  niedieal  teaeJiing  was  placetl 
sub^tnutially  nil  the  French  Iniaia. 

The  loading  surifcons  of  H<dland  in  thist  cenliin"  have  been  Hen- 
drikfz,  OiiseiuNirt,  TiUiitLS  imd   ICiinke. 

I'ieUT  HcfiidriliirK  (I77!3-1>S4A)  served  in  the  iirmy.  studied  nt  GrTin- 
ingon,  where  he  hetpm  to  tiiieh  ;*iii^ry  in  the  lio.-]iIl;d  in  I8i*l,  in  ly2i 
WH-s  <:iilleil  to  lA'vdeii,  and  in  1828  to  Amsterdam  ii,-*  ]»mfejiiHtr,  which 
position  he  n-!^i^ne<l  In  1832.  >le  pnljlislu'd  «le.'(eriplion^  of  hig  opem- 
tion.B  in  the  Gi-iininji^n  hoR[titn]  in  IHld,  in  1B22,  and  in  1828. 

Anthony  (lerani  van  (>n^'iHMtrl  {1782-1S4]),  a  sur^^jn's  apprentiw, 
der^'ed  hi  (he  army,  l»>gan  to  teaoh  in  I>twen  in  1817,  and  in  1K22  i.-on- 
tiiMied  tearliiiig  ill  t'tii'elit.  He  pulilinhtH!  ftr  milittiirr  c/iintrifif  {\H'.i'2) 
and  Hr.  ojt^itUiiv  Acr/i-wnr/i- (.3  vols.,  IKJi/i-^?),  besides  .several  works  on 
ophthalmology. 

Chri-itinn  Itemard  Tihinus  (1 796-1883),  a  native  of  Hanlenrijk, 
studied  at  lUreeht,  jrradimting  in  181 S,  and  tlien  in  Paris  imder  iKijuiy- 
Ircn  and  I*iKfnnu%  ami  in  lft28  heeariH-  profcA-^ir  of  j^nrpen-  and  ol>stet- 
ric!*  in  the  st^hoo]  at  Amsterdam,  where  he  was  the  first  to  pive  rcjrular 
<'IinieaI  tejiciiing  in  surgt-rv  in  ttie  httspital.  He  oowwl  teaching  in 
1872. 

Hans  Rudolph  Banke  (1849-87),  a  native  of  Kaisoruerth  and  n 
pupil  of  Vttlktnuiui,  j^Riduated  at  flalle  in  1874,  and  in  1876  btHSime 
proft"*-4ir  of  ,-nrjjeiT  nt  (Jroiiinpen.  lie  eontrihiite^l  a  number  of  papers 
to  jonrnalK.  but  nultlished  no  important  work. 

At  till'  iMgiiining  of  the  nineteenth  eeuturj'  tlie  tendtnfr  Italian  Hor^j 
g(K>iis  were  Seariw,  Pailetta,  Mt>nt«'^ia,  and  Vaeca  Berliiiphieri. 

Antfiniiis  S^tr|Ki  07*>2— ]s:V2)  Kludied  at  Padua  under  Morg^^i,^ 
graduating  in  1770  at  the  age  of  eighteen.  Two  years  later  he  wai* 
ap|)nint«M  professor  of  anatomy  and  tlieorn^tical  snrgerv  at  the  University 
of  Mtxlenu,  and  in  1783  was  iip|Mtiiit*sl  by  Jot!4'|ui  11.,  eni[ier<ir  of 
Auftria,  iw  |)rofeN*or  of  anatomy  at  the  Uiiiver*itv  of  Pavia,  to  which 
wnj;  addeil  in  1787  the  elmir4)f  elinieal  snrgen-.  lie  retjiineil  Imth  these 
profes>*oriihip8  nntil  180;),  when  he  gave  np  analomicnl  teaching,  but  e«h- 
iinued  to  l>-»i4i  ill  eliiiieal  >4nrgfry  until  IS12.  He  was  the  mnt^t  ee1(<» 
hntli'il  Indian  anatomist  and  surgeon  of  Ills  day,  aiul  hU  talent  as  an 
artist  <-ii:dileil  him  fo  illustrate  his  diseuverit-s  in  a  iiumnei"  which  at  funt? 
allRii-te»l  genend  attention.  His  iiaiiie  is  ]M'ii>eluatwl  in  siirgerj*  by; 
"Scarpa's  triangle." 

Gimanni  Jkitti^ta  Pailetta  (1747-1832)  gradnatetl  at  Padtio  in  ITGWJ 
and  in  ]7«7  twcame  chief  sui^w>n  of  the  H<wpital  Maggiore  in  MilanJ 


TIIK  IirftTORY  AND  UTKRATVRB  OP  SfRflKRV. 


117 


Olid  fcuvc  InMiQs  in  anatomy  und  cliniml  Hiiri^ry.  Hv  waa  ^tvntly 
beloved,  and  Iii-  death  ivii«4  (v.nsidorcd  jui  a  imhiir  c-Hliiinity  in  Slilun. 

Uiuvamii  ItaltUta  Moiiu-^gia  |17^>:i-18I.j)  tn'iiimc  pn)ft'SH>r  of  iiiwl^ 
^oniy  and  siirpTV  in  ^Filan  in  ITiTi,  nnd  wiis  nHsttciatcd  witli  Soar|»a  in 
ihc  pri'imnituin  oi' luHtuziom  di  chirurffia  {a  voltt.,  1802-03;  4cli  od., 
T  vok,  182»-;iO^ 

Amliv:i  Vmt-:!  Bi-rliiiprhieri  (1772-182C),  si)n  of  Franciwco  ViuHa 

Iti-r]in);hii'ri,   itrot't-SMii'  ol*   lUfHltciiie  ut    PIhi,  HtitdiiHl  iit   Tans  under 

|ll<-s»ii)t  iind  lit   I«iindon  niidt-r  Jolm   Htnitcr,  »ud,  n-tnrniiig  to   Pisa, 

gmdiiuU'*!  in  171*1.     In  18l.'l  he  Imj^-siuh?  (irotcseur  ul'  surgcn'  at  i'itsi, 

and  eomi  ncqnim)  a  grtiit  rcjiutatiun. 

In  lh<'  mitldle  of  the  century  the  In'-st-lcno^Ti  Italian  suriieonB  wpn>— 
Lni^n  Porta  (1800-75),  who  sttidinl  at  Pnvia,  was  lor  thrt-c  years  in 
VM'nna,  and  hcfamc  jimffiwir  (»f  I'liiiii'ul  siir^crv  at  Pavia  in  18.12, 
whicli  jiofition  Uv  held  until  hL-*  death  ;  and  Ki-unetwco  l{ii:/oli(180J>-80), 
[-1in>feMsor  of  mirj^^-ry  and  ohsu-irir^  in  Bologna  in  1840,  wIk)  wnn  di^tin- 
gui>ib<'d  IS  an  ii|icrator  and  t<-;ii>her. 

Tlie  M^henie  of  nietliual  sKidies  adti[>u-d  in  Autitria  in  1810  pn-^cribcd 
a  five  ycartt'  n^iirr*'  in  nuHlicine  or  the  hi(;her  wirgeiy,  and  a  !«■<»  years' 
coufK'  for  ronntr>'  fliH-tor*.  In  182*i  the  eonr^e  at  the  Military  MedietK 
chinirjLriiid  Aeademy,  or  tIn!*o|diinnni,  wan  extended  to  five  years,  and 
tJii:i  etillcp?  hnd  the  rij^ht  to  ];;rant  dejjrees.  In  1849  mneh  morf-  jKuvcr 
yni»  f^wn  to  the  prufeseuK  in  tlio  variou^t  univentities  n^  to  the  armngt!- 
nn-nt  *if  stndie;*,  hut  n  r'<implet<*  nepanitititi  heiween  the  futinltiei^  and  tlie 
iiK'<li(ii1  arwot-iations  fl"as  not  made  until  187;1.  In  1872  sepanitc  diplo- 
iMunt^  fur  «.ur);er}-  were  uhitli?>he<l. 

In  I*ni*«sirt  a  rtvtem  of  tiieiiioal  study  was  arranged  in  1825.  It  pro- 
vide^I  for  phy^ieiiins  who  studie<l  M  th<>  untverKitic^i,  and  for  what  were 
nillefl  Mjrp-on.-i  of  iJu-  first  and  fsci-om!  ein.'trt.  The  .>*nrjre<tnf  of  tlic 
MK-rtlid  ela-i*  iven*  MirKfons*  aii[irentiee!«  wlw  !*en'«l  for  a  .^h<>rt  time 
in  a  military  liopitjd  or  atternKH)  a  few  leetnn^'ii  at  »  nMinei>-<'ii)rurf;i»il 
colletp' ;  tlu'ir  examination  was  a  vcn"  easy  iine,  htit  demamled  some 
kmivrlfdjrt-  -if  aaatoniy,  and  they  were  mostly  coiuiMiratively  une(lu(.'nled 
men  of  an  inferior  ela.HS.  'I'he  stirfjetms  of  the  tirst  ela;*t*  Imd  to  study 
ftt  a  universiity  or  a  niediiHwhimr^ni-al  whool  fiir  ihree  yeari*.  and  wore 
not  r«|tured  to  know  I^tin,  a.«  wen-  the  phyyieinnw,  ishnwiiij;  that  sur- 
(rrffTwaastitl  coni^i^lenK)  interior  to  nii^lienu-.  In  18.V2  it  was  mtlered 
'  •-<■  should  W  liut  one  elasr<  of  d<Nrtor>,  tinl  tlie  ohtainiii^  a  ined- 

j  I  If  did  not  give  tlie  riglil  tii  tmu-tif^'.      At  ]»re^ieiit  iIh-  e(hiieation 

jukI  till-  ^utiirling  of  physician]*  and  «i  surgeons  are  the  same  thn>nghnnt 
Um!  vmnire. 

During  ihr  (iret  fourteen  yeara  of  the  nineteenth  centnri'  the  N'apo- 
W>nie  wars  pnttlui-e^l  an  niTivnt  deinaoti  fi'r  army  wiiyeoni*,  i.-s'iM.'i-'iuny  in 
Aii-Htria,  whii'h  \w»  oflen  tlie  fiehl  of  e<jnfliet.  Vienim  Iwd  tlie  leixling 
!«urgi(al  r*^'ln«»l,a  in  (iernianv  at  that  time,  tVinnd'^l  hv  Ix'her  in  e<tnnec- 
lion  with  the  univei>'ity,  and  liy  Hiiimliilla  in  eoniiiH-lion  M'ith  the  Mili- 
tary Medirat  HcIh>o1,  and  the  prineinal  sur^'<m!»  In  Siuthnm  (Jemiany 
•fter  Irfl*r  weiv  vmi  Keni,  Kndtorller,  M'attnuinu,  and  Znng. 

Mwtnz  S'lxiHtian  von  Kern  (17(K^-182i').  pr<d"es«»r  of  nurgerk-  at 
fjiihneh  in  17!t7.  hw-ame  priifej**i"ir  of  pnietieal  and  elinieal  «urger\*  in 
tbc  Vienna  L'niven-ity  in  180.J,  and  ejteivif*ed  a  powerful  influeuw  ou 
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the  develonraont  of  gui^cry  omi  surpicul   toaehinf;  in  CJormany 
N'ortluni  Italy  inifil  Iiif*  ifsijitnation  in  1S24.     He  praitly  simplifieij 
till?  piwuiliug  tn-atiiifiil  «>1"   wuuihIh,  rL-turiiiiijr  to  tht  water-iln-^fiiuj 
of  Miigtiltis  1)11(1  n'j<fiin(r  planters  hikI  salvrM,  iuid  watt  a  skilful  i)pprat< 
and  an  excfUcnt  teaclier.  j 

Franz  Xjiv.  Kmlti>rfIer(17G()-lti;t3)  wimmcrKtHi  touchinfr  in  the  grcil 
Vit'ima  IItw])i(iil  in  IMOl.aiif]  in  1S(0  wioceodod  Lclier  as  profeaaor  id 
surgery,  which  |KiHtii(ii  lu'  h^-Ul  iiiuil  lu'  relirt'd  in  J.82I.  j 

.lii^i'ph  von  Wallmaim  (177!i-l>*ii*)),  S4J11  of  u  MUi^con  and  pupil  o) 
vnii  Kt.'ni,  hwiiine  ]in>fe««>r  at  LailKicli  [ii  1H16,  at  IiiiicliriK-k  iii  I'SJ/i 
jind  ]it  Vit-nna  in  IS24,  retiring  in  1H4S.  He  was  a  celelmitwl  oixratoi 
and  ffiiined  ffrcat  rpputfttinn  lu*  a  tcachi-r.  , 

Christoph  li.  Ziuig  (1772-18^5)  gnuluated  at  Vienna,  entered  tlii 
AibitriiUi  artny,  and  in  !80<)  bewuni'  pn)ff?i»or  of  rinrgert'  in  the  Jot*rpU 
num.  He  publi.-'hed  liiirstilluHf/  bltttlgcr  hfi/kiinfftlerixcfiL-f  (PpfratiouA 
(4lo,  lSi:t-21) — an  cxe^'Ilent  muninil  nf  (ipcmtivo  snrjjen',  which  reacho 
a  thiitl  i-diti<m  and  wa-*  tninslat<>d  int<>  Italian.  J 

In  North  GtTniany  tin-  priiiciiwil  Hurpi«ms  oT  thin  pt-i-iiKl  wei 
Mniviiinfi.  Hunt,  C.  J.  M.  I^ngenlitrk,  v.  Walther,  HessellMirli,  aa 
Brrinnin;rlinij:ii>n. 

Chrir'tiiin  Lndwig  Mnrsinnii  (17  t  l-lS2-'!l,  a  Iku'IktV  apprentiw,  en 
tercd  till'  l^'nissian  anny  in  17lil  under  Thcilon.  In  1787  he  Iwesime  (*ul 
geon-(renenil,  and  pi-ofesaor  of  suiTjer*'  in  llie  niilit«r\-  medical  j*«-dHD< 
»t  Iterlin,  whieh  inftjition,  in  conneetinn  with  that  of  i^ni^'on  to  tH 
C'liaritf,  he  rctniiied  afior  hi^  rcttreniont  fn>m  military  wmcc  in  1801 
He  was  !i  ftUiltuI  operator  and  a  gfjuil  adniinistnilnr,  who  frniitly  ini 
proved  the  mcdienl  service  in  the  l*ni**ian  army,  bnl  wn>Ie  littl 
exeept  oeeunionul  adilri-rwes  and  jwimtb  for  jouniaLs. 

Jikh.  Xepomuk  Kust  (1775-1840)  t^tiidit^i  in  Vicniiu  ami  Prairue,  nil 
beeanie  profv*i«>r  of  sniyeiy  at  CYaeow  in  1803.  Frt^m  1810  to  iMl 
hfr  MILS  oin'  of  ih<'  snrptins  of  ifn-  (iencral  Hospital  in  Vienna,  ami  ] 
181fi  hf-  .suc'cei'dcii  Alnrsinni!  in  the  anny  tm-diral  scIkkiI  at  Ilerlil 
bet'oniiiijr  pndW^or  in  the  University  of  Btrlin   in    1K24, 

Conrad  Joli.  M.  Litnpeiilx'ek  (177<)-lHr»l)  Htmlieil  at  .Icna,  Viennf 
and  Wfirzhnrg.  and  in  1802  settled  in  Giittingen,  where  he  wwm  ht-gi 
to  teueh  aniitomv  and  surgery.  In  1814  he  hecanie  pmfessor  of  innitoni) 
and  stirgeni*  and  surgeon -genenil  of  the  Hanoverian  army.  In  1.M02  l[ 
publiftlietl  a  trv-ati^.-  oo  liiho toiuv  ;  in  1800  the  fir*t  volume  of  hi8  li'tbl^ 
thrk  ftir  tilt  ( 'hit-Hrffii;  ttf  whii-h  (he  eighth  and  la.-*t  volume  appeart| 
in  1828;  and  in  1822  the  lirst  voliimi-  of  hiit  Xonofor/if  und  Thnttpk 
ttrr  ciiiniri/iM-'hrn  Kniiikiirifrri,  c/c.,  of  which  vol.  v.  apiwared  in  1831 
He  was  n  skilful  analoniirit  mid  ofK^mtor,  niiKlifying  an*)  improving  tl 
twhnionf,  and  a  eclehnito<:I  teacher.  | 

Pliilip  Fninx  v.  Waltlier  (1782-184!*)  was  educated  at  HeidelU'i^^iuj 
VienijM.  and  hiH-anie  ])rofe-wor  and  f<urgeon  to  the  hospital  at  Hindiei 
when  he  M'as  only  twenty-«ine  years  old.  In  1H04  he  iM'came  profei>jri 
of  physiulngy  and  i<ut^er\'  at  ljind?<hnt,  and  mem  necpiired  a  high  repi 
tation  a»  an  o]>erator  and  teacher,  In  1818  he  awcpteil  a  call  to  t| 
newIvHtrgiinizcd  univeivity  at  Ilonn,  where  he  won  l>ecjinie  tlu'  Icndii 
(Jernmn  surgnm  <»f  his  time.  In  18;10  he  went  to  Munich  aw  profert* 
of  ijurgery   in  tin;  university,  which  had  been  transferred  to  tliat  cij 
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fnmi  Tjui(l.<)liiit,  nnd  as  director  of  the  surgical  cHukt  iit  thf?  CJeni'ml 
HtK^^iital,  io  whivU  [MwitiuiiK  he  ri'iimiiuHl  until  his  douth.  \\v  wil-i  iIk^ 
rmiiidcr  iif  intxli-ni  siirgcrv  in  Kitvariii,  and  his  physiohigical  training 
wa*  of  great  awsistjiiicc  in  lii>i  siirjfi<-al  ti-jicKing.  Hf  wrote  a  System  rfcc 
Ciiiniryir  (]8;i;i)  and  nunicrous  (kiih-T*  fnr  jjerimiicols. 

Franz  C'a!*|i;ir  HfS!«?lbach  ( IToil-lSKI)  wiw  a  nn|iil  nf  Von  SichnM  at 
Wnrzlmrg.uiid  hii^asai-ftoul  in  oiiutomical  deinuustratioiiM.  \l\^  |triiii;i)Kil 
contrihiition!;  Ui  smwrv  ore  hL*  |in|M.'r8  on  hcniin,  publiKhod  in  lK()tt, 
li*M.  and  lyiO,  ill  uw  firel.  of  which  ho  gived  tlie  fireit  di^Mind  dtm-rip- 
tiiHi  of  ihf  two  fun  1 1  hi  of  inguinal  hi-rnia. 

Hemiitiui  .Iivsrph  Itrfinninjihausi'n  (17fil-lS^4)  was  |in)fi'ssor  of  sur- 
■pry  at  Wiirzljiit^  in  the  tarly  |Kirl  vi  the  ct-ntury,  and  pnhlislie*)  his 
lCrJnhruiuj*'n  tuiti  tiniwrkuitt/rn  ithvr  tiif  AmiJiiiitiion  in  18IH. 

Bttwrt'n  I82o  and  1850  the  leading  fierman  j«irgeons  were  Graefe, 
DieflTejihcu-h,  and  ('helius,  in  addition  to  the  wirvivors  of  tliose  already 
rt-fi-rrtd  to, 

L'arl  Ferdinand  von  Graefe  (1787-1840)  studieil  at  Dresden,  IlaUe, 
and  I^>ipzi}r,  in  1 HU)  UNianii'  pntfej^wir  and  director  of  the  >'ui^ii-al  clinie 
in  tlie  newly-fonnded  I'nivei^ity  of  Berlin,  and  from  181;t  to  lH]o 
geni'nl  as  surgeon •geneiul  of  division  In  the  army.  In  }HUi  lie  lirmt 
pprformed  siitnrr  for  oongenital  clefl  pahitf,  and  tlu-n  dt'viwMl  hli-phani- 
|ila)«ty  and  rliinoplmity,  which  he  introduced  to  notit-e.  He  was  luic  nf 
thu  first  to  nisrt'i  a  |Krriion  of  the  lower  jaw,  antt  the  lirsl  in  Gennaay 
to  li(tate  till-  innominate  artery. 

•luhann  Friedrieh  DietieulHich  (17M2-1847)  was  a  native  of  Kmiig* 
l^Tg,  wh<*re  he  rtndi«I  frvtm  t8l8  to  1820,  when  he  went  to  Itonn  and 
li«eume  the  pupil  of  vun  Wultlier.  Xu  1821  he  went  to  I'aris  and  Mont- 
pcllier.  atteniling  the  cliiiic.-^  cd'  I^upuytri'n  and  lVl[ieeh,  and  in  1822 
gradnate<l  at  \N'firzl»iirir,  hit*  the-is,  AinniuH'i  »(»■  nr/viwrationf  W  trrituf 
ulitittatione,  indiiiating  the  tn-iid  of  hi>'  studies.  \\i  182:t  he  went  to 
Berlin  and  devoted  hinL-*t-lf  lur^ic-ly  to  plastic  sim^tv.  In  I82i)  he 
became  iiurKCon  to  tlie  Cluirit^,  and  in  1832  profeswr  extmonlinary  in 
ihe  universitv.  at  which  time  he  began  his  work  in  ortlioiwilic  i^iirgery. 
In  1829  he  ueviw*!  the  jei-tion  of  the  tondon^^  of  the  ocnhir  nniw«'l*'s  fcir 
strabismus  which  made  a  great  ^nsnlion  in  the  sur^ind  world.  In 
1840,  after  the  death  of  Vi>n  (Iniefe,  he  became  profes,"«»r  in  the  uni- 
veraily  ami  dtrect»»r  of  the  surgical  eltnie.  He  iimde  niuuy  valuable 
mnirilintion!'  to  melh(Ml?4  in  pUintii:  ttuiyer)'  ami  it>notoniy,  whicli  are 
suninied  up  in  his  Oumitirr  Chirurgie  (2  vols.,  1845—48).  His  enthusi- 
asm for  novelties  le<i  him  into  t^imK'  hlunden^,  as  in  Ins  pnhliculioiis  on 
the  mre  of  stammering  hy  culicutaiieotis  -iecliun  of  the  mustrh-s  of  ihe 
touirue,  but  he  wai^  a  gn-:it  i^iurgeon,  a  nion^t  tikilful  operator,  and  an 
exlnunely  popular  elinie4U  teacher. 

Max.  Jo*,  voa  CheliiH  (1794-187*)),  a  native  of  Mannheim,  gradu- 
ated at  HeiilellMJiv  in  1H12.  after  whieli  he  r^tudieil  umler  Wallher  at 
LnniUhiit  and  Vienna,  and  Iieeaine  pr<ife*a>r  at  Mcidelherg  in  1819. 
Here  he  f*f»\  fMiiiHle<l  a  surgical  and  oidithahnoldgical  clinic,  and  In 
1822—23  pul>lisheil  his  llftitilfnu-fi  ihr  iliimrtjii;  which  for  the  next 
twenty-five  year*  was  the  U-st-lcnnwn  manual  in  Germany,  and  indeed 
in  Kumpe,  having  Ijeen  traiiHlat»Kl  into  Knglish,  French,  Italian,  I>aniHli, 
and  Oiitcli,  and  the  eighth  Gennan  edition  having  been  issued  in  1K57. 
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Tlic  KiijiHhIi  iRiiislntiiin  1j_v  S)utli  (in  1847)  i-i  i-s|M'i'inIlv  viiliiiiMe,  huiH^ 
iiwirly  doiihU-^l  in  six*:  by  tW  nutf-s  of  llie  tmitsliitor,  anil  pvniiittitig  of 
a  direct  cuinpHriNJii  of  (he  EngHi>li  ami  Uprmaii  ^tii^n*  of  tlint  iluy. 
He  ^vas  une  of  t\w  best-kimwn  intirgeons  in  Europe  unil  bad  nuiiiy  dii*- 
tinpuirihed  |)ii|ill.'*. 

Tti  this  piTi<Hl  als<i  Itflfjn^f  von  'IVxIor,  Jiiegcr,  Blasius,  Wiitjspr,  von 
Aiuiin'ii,  Wcnilivr,  Kuhl,  (JirowlM-im,  Fricke,  M«j«»ovics  HoWdivr, 
aud  BiMie<liet. 

Kiijctan  von  Tpxtor  (1782-lSfiO)  st.ndio<1  at  I.<inil!slnit  luulcr  von 
WiilthiT  and  jcradiuited  in  MiiiS,  afttT  wliit-h  lie  spent  two  year-  in  Parisi 
mainly  following  the  teaehlii}^  of  Itoyer,  and  ii  seaam  nt  PavJa  under; 
S^iirpa.  In  IslG  he  lieeame  professsor  of  surgery  at  AVurxKiiiy,  and. 
hi-ld  this  |M>siti<ni  until  ISo^  with  the  exeeption  of  th«  year*  18;J2-33.! 
He  publi.sJicd  Uriiiniziige  ztir  Ixhre  dcr  rhtrurifutchcn  Ojferalianm,  elr.fi 
in  IttSS,  and  some  eniall  muuoirrapha.  His  chief  tfurgiMiI  eontributiou9( 
relaleil  to  rcHectionH,  in  whicli  lie  wa^  a  ven*  skilful  ojK'nitor  His  f^uii 
Carl  (181.^— HO)  Krcnnie  assi)<lanr  profe.**or  uf  snrgerv  at  Wiii-zliiirfr  in 
1850,  mid  conlriliute^l  a  niindxT  of  siirpr.tl  jmiimtji  to  iieritMlienl^. 

Micliael  Jaeger  (17i(.5-]8.'W)  gradiuiti'd  at  Wfirzbiirg  in  IHlJt.  and  in 
182G  «iccee<led  Schr^r  an  diret-tor  of  the  surgieal  clinic-  at  Eriangen, 
hccoiniiig  ])rofessor  of  8iirper\' in  IHIil.  In  1  K"t2-:l.t  he  was  profe!*«p 
of  suffTcry  lit  Wurzburg  during  von  Textoi-*!*  absenre,  after  which  he 
returned  to  hit*  aid  piii^itiim  iit  Krlan};(<ii,  He  eontribiiteil  inaleriully  to 
(lie  liteniture  of  rerU'i'linnN  and  of  dis<'a>^K  uf  the  hoiu't^  and  joints. 

Krtist  IHasiuf*  (I802-7o),  a  imtive  of  R«'rlin,  ^tudierl  at  tttc  KriedrieU 
Willielm  lu-'ititut  and  jjniduated  in  182;?,  afk'r  whieh  he  scrvetl  four 
years  in  the  army,  and  then  Mtlcd  in  HaUe,  where  he  lHH.-ame  profirssor' 
of  i*»rgvry  in  lw;J4.  Hih  priiieiiHd  wiuk  wa**  his  Hantlbueh  tltr  Akitmfic 
(3  vols,  and  atlas,  is;j()-;j;i),  hut  he  also  published  colleetions  of  (ii<k4 
and  e»<ay^,  a  tr^itise  un  aniputatioiut,  and  uumeruu^  pnp<.T»  in  the 
journals. 

Carl  Wilhelni  Wntzer  (1 7«5t-lHf;.1).  a  native  of  Berlin,  studied  nfc 
the  Pfpinif'n-.  sitvxhI  in  the  army,  and  became  direetor  of  the  siiirgical 
«ih*>ol  at  Muui'ter  in  1S21.  In  I8.'i()  he  MUiveded  W'l-inhold  as  piM- 
ft*!ii»«ir  of  fiirjiery  at  H:ille,  and  in  lK;i.3  took  the  jcinie  chair  at  (l«nn. 
Ho  (•4»ritnbutf<l  uium-rous  ortieh's  to  [H-riiMlical-i,  but  wrote  no  inii>ortniit! 
works,  aud  is  best  known  ns  the  <iri>,'inator  of  the  meth<»d  for  ih*-  raiiieal' 
oiiri'  of  inguinal  heniia  « Inch  bi*ars  his  name.  He  was  a  (skilled  utmt- 
oniisl,  a  g(M«l  ofH-i-nlor,  and  a  [Kiiustaking,  careful  IcjiclaT. 

Frietlrich  Augiii-t  V4)n  Amnion  ( I7i'!)-1H(;1)  jitudied  in  Tx-ipzig  nn*l 
Gottingen,  graduating  in  IS21,  and  w'ttli'd  in  Dits^Icu,  where  he  beeinne 
professor  in  the  sui^iwd  s<'hooi  in  1828,  resigning  in  18;J7.     The  grwiler 

Surt  of  his  numerous  publication^  relate  to  npiltllalInolog^■,  but  he  also 
cvolcd  mueh  ntttiition  to  pintttie  surgery  and  to  orthopieilia.  In  con- 
nection with  Haumgnrlcn  no  publish<vi  Du-  ijagtiitche  Oilnnfne  ancA 
ibivji  lA-ixlitnt/ni  krifixvh  thm/rxUUt  ( 1 842),  and  ui  the  suae  year  apfieared 
hig  Die  angfftftrmen  Kmukfirltm  tlm  }frujifhni,  rU'.  (in  foh'o  withidale*), 
whieh  is  a  classic.  Another  finely-illustraleil  «ork  i*  his  Kln*i'*che. 
Jhtn^ellunrj  tltr  Kmnkhr'tten  und  Jiifilumfxft'hier  i/cjf  mmifi^iiciien  Avfffitf 
dc.  (fol.,  1*838-41). 

Adolph  Wenihcr  (1809-83)   grudimte<l  in   1832  at  GiesBCD,  wh 
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lie  Iteciiiiic  [mifewHir  of  soirKi-n'  aixl  ilirifior  t»f  the  Mirgical  elinie  in 
1837,  retiriof;  in  1A7H.  Hin  IfanfUturh  tier  alh/ciHrine>t  iiHtt  «iifciW/<*n 
Chii-urf/ie  (4  vols..  1X40-47)  w«.s  an  i-xt-fllcnt  iiiniiiial,  of  wliith  llu-  lirsi 
voliimt-  of  u  siH-(iii(l  ciliiioii  iiiiiHiintl  in  |Hti'2-(ill. 

Karl  Aiigiisi  Kiilil  (17T4-1S-IO)  ^t^l1ii<•<J  at  I<cipzip,  gnnli«itiii(>:  in 
|H(M,  afuT  M'hich  lii>  went  to  Vienna,  LfHiflon,  ami  Paris.  In  1KI7  he 
bocanu?  aiwiiitint  prafe««)r,  and  in  18*24  profc^t^r,  of  ^ni^r)'  at  Ix-lpxig. 
He  vrw  a  bold  and  skilful  u^wrator,  and  ti|fated  tlu^  innnminair,  tht? 
suIm'Ijivuiii.  uud  both  cnrtilidi!!,  all  of  whifh  a\M's  he  iIcstHIkhI,  hut  he 
wn'tc  no  iu)[iortiint  work  and  cmtiW  uo  B|>ecial  (»ntributiitns  to  Mir|j:ic:it 
ppijrn-jrf*. 

Kmrt  Ix-otMihl  Gmsshcim  (17!)ft-lfi44),  a  pupil  of  thp  FriedriHi 
Wtlhelni  Inntitut  in  Berlin,  niis  an  arniy  sur^'eon  and  a  teacher  in  the 
eurjriinl  FK^hu))!  at  Mungter,  who  pubjiilicd  a  L^buch  da-  orpertUivcn 
Oiirtirffo-  (3  vnls.,  1830-35). 

Joli.  (_W1  Gtiirpi  Krii-ko  (17JHV18-II)  (itudirtl  at  (iotlinjiffn,  when'  ho 
^nidunl^Nl  in  ISIO,  iift^r  whi^'h  hv  stwlio^l  in  lioHin  nn<hT  von  (Imcfc. 
In  ]>*14  h^'  M-tttul  in  Hunibur^  and  iM^i-anir  nur^eou  of  the  (Jrui-rul 
Htepitol.  Hr  puiilUtml  the  rctttrds  of  his  (clinical  work  in  ttii'  Aniui/nt 
da-  ehirurffuchm  AMtAlung  drtt  <tU(j.  Krniif:ruhit\iM-n  in  Ifamftun/  (2 
voIm.,  1S2J*-^1."J),  and  in  various  jounmls  csiHvially  in  tin-  Zfilf-hnfi  f.  li. 
gru.  .iMiiHu,  of  wliich  he  vrtV<  oni'  of  tlie  tililors.  Hi.-*  contributions 
rrkili-  (n  blcpiian .plasty,  tl«?  noii-iiKTi'urial  lixiiluR'nt  of  i*_vphili^,  the 
tn.-atnii!nt  ol'  orc-hitis  bv  conipn'.s*ion,  the  torsion  uf  arteries,  the  forceiw 
and  \'u^n:il  qH>cuInni  Kiiou-n  In-  hi^t  name,  etc. 

(ifxtrp"  M'lj-'isiiviiv  0"99-is^*iO),  »  I lunf^riaii,  studied  hi  BiHbi|H%t 
id  Vienna  and  ifnidnntetl  in  lH'2t).  In  I82H  ho  Ik-cahh'  n'^.'^i^taiit  in  th(* 
mrp^'al  H-hool  at  Vienna,  and  in  1^32  Br^t  HurpK>n  of  the  Ueneml 
Hll^^ital.      He  pnhli.->hcd  nothiti^  of  any  inijiortamv, 

<.»cor|re  I*,  Holi*cher  (I7H2-lHi)2)  studied  at  (lolling),  and  in  Ijou- 
d*«i  utxier  A>th*y  (^»o|K'^,  ami  wtlled  in  Hainiover,  where  lie  hi-canie  a 
tcstelier  in  thtr  surpietil  m-IkmiI  and  ciUtor  of  the  ihtnnarvrttchf  AHuaten 
Jur  'f!r  t/fniiHtmt'-  if'-HLitHtie  (183t)-47j.  Hi»  publiealiouK  were  ainiutft 
eiitin-ly  jounud  arlieli-s. 

'fran;.'iitt  Willi.  (JiHtav  Heiicdirt  (I7S.'V-I8fi2)  studi<>il  at  r>'i]izijr,  prail- 
mliu>;   in    1810,  iuid    in    1812   lieeiinie   profes:<«)r  at  IJn-slaii,  when*  lie 

(^'^"  uirrd  a  reuntatinn  as  an  o]>htliidniolop5t.  His  prineijKil  »ur^ieal 
ilicadou  \b  litB  Lehrbuvh  der  tulffrmfiitrn  t'liin(i-</ic  and  OtKrvdionsUhrt 
(184*2). 

Tlie  next  j^nnip  of  flernmn  sur^p'ons  to  he  notwl  ini^huht*  von  Ijin;;- 
enbtTk.  .StntnieviT,  ilevfcldei",  von  Pitlia.  S:huh,  v«u  Bnius,  (Uiintliei-, 
Middlttliiriif,  Rti'-t'li,  Ijuharl,  Warner,  and  Itiiniu. 

Ib-manl  Rudolph  Konnul  von  Ixinji^nbeek  (1810-87),  the  niojjt  Hit*- 
tin^iitheil  Ueniuui  snt^tin  uf  the  ninetranlh  eeDtnrf,  took  lits  dnetor*8 
di.Vn-e  at  (Jotliiijp^n  in  lK3o,  I>ctTanie  profefwor  of  surRen*  at  Kiel  in 
lH-12.  and  hUfoi'di-d  DipReiilRieh  in  the  elmir  of  t^uffrery  at  lierlin  in 
18*17.  In  cxmjnui'tinn  witli  lii^  pupils,  Hitlnitb  and  tiurlt,  he  e^tahli-^licd 
ibc  Archiv  J»r  kliniiKhr  (liirmyif  in  iHtil,  a  journal  which  Uav  eon- 
lainrd  die  nioe<c  important  i-outributions  to  surgery  made  hy  (icmuui 
Hir;gi>.ui.*  "iince  that  *Iale,  anti  he  wnn  the  foiin<ler  (tf  tite  DriUHche  ireseH- 
ndu^  fttr  Vhii-urgie  xn   1872.     LangenK-ck  wivte  uo  liuiniial  or  system 
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of  surgery,  but  «rontribuU'<l  nimn^nms  pnpcrs  lo  the  Arefth  fSr  kit 
CViiVuriyiV,  his  larjjt-st  \v<trk  bt*iiig  his  Lltiruryxveht  lifobdchtiiiifftnt  ausdi 
Krifffe  (251  pp.  Hvu,  Ik'rliii,  1M7-1).  His  iipfRitions*  iiiiil  iiiiimivcmen 
of  tlif  twhuR-al  iiiellx-MJ!*  of  diut^iral  openitlons  are  ti,«.i  niimenjus  to 
mention.  StHnt'  of  the  moc^t  ini|H]rtiint  of  tlieni  relate  lo  jilastie  siitvery 
of  the  no!«  Hiici  nf  the  Imrd  |).i1ate,  and  to  o|)erariong  for  tumors  at  tli4 
baw  of  tlif  emiiium,  for  rcmovui  of  the  tongue,  ete.  His  Kreat<«t  i^jii- 
tributinn  lo  Aurjjen',  however,  Fifl.s  been  his  pupils,  nniong  w'lumj  iiuiv  !)« 
iitiniberetl  nearly  every  pi-omiuent  sui-gt-ou  in  Genitany  of  the  pncvetit 
iliiy. 

Goorg  Friedrieh  Ij<»tiis  Stmrncyor  (lH04-7fi'},  w>n  of  Chr.  Fr.  Sti»- 
nieyer,  surgeon  to  the  kiiij;  of  Hannover,  studied  at  Hannover,  Gottiii- 
^n,  and  ftrlin,  and  Ki^diiated  in  1826.  In  1829  he  In-pan  to  tcneb 
in  the  jiui^ioal  sehool  at  Hannover,  in  lft:i8  succeeded  Jac^-r  fts  pro- 
fejisiir  nf  sitr)rcry  at  Erijuijreii,  in  1)^42  ueeept*-*!  the  siutu-  elwir  in  h  rei- 
burg,  and  in  1847  sueeecded  Ijangr-nheek  at  Kiel.  He  Iweainr- Mirjreoii- 
genenil  of  the  .S^■lde^^vif;-H(Jlstl■in  aimy,  st-rvin^  in  tiie  war  of  1K49, 
and  r*iirf;eijii-genend  uf  the  Haiiniiveniin  army  in  ]8.')4,  siT\'iiig  in  thAi 
war  of  1S(J(>,  His  chiff  eontrilmtions  to  the  art  wen-  eimiieijted  with 
orthopfcdie  siirger)'  and  tenotomv,  and  ej^peeially  with  resetrtions  in 
militarv*  srirper)*.  He  perfoniun^  sulwutaneous  seetion  of  the  tendo 
Aebilli?!  in  1831,  being  the  lirst  aftt-r  I>elpech  lo  do  so.  Hi-^  prinripal 
pnbliration-^  were  lietiriiye  uur  opcnttifcn  OHhojfi'fdil!  {iKiX),  Jhinrlf/uch 
tier  (^^iVu;-jiV(2  vnU.,  1844— 18),  luid  Maximru  der  Krictfuhrilkunsi  (18o5), 

Jolianri  Feitlitiand  Heyfvlder  (17y8-lS(ty),  student  at  Bi-rlin,  \Vur» 
bnrjr,  and  Breslim,  grndnatint;  in  1S:iO,  in  Ifi41  sneceoded  StiMmeyer  a^ 
pn»fe>iwjr  of  Rurj^ry  iil  Krtaniren,  whirh  position  he  resifjned  in  18-j4, 
The  latter  part  uf  lu>  life  w:w  ripeiit  in  St.  IVter>l)ur^r.  He  whb  i 
ieiirue'l  .-inn^fon,  a  «kilfiil  «'|M.'ralor,  a  li'aeber  of  great  repntation,  and  i 
vobiniinoiis  writer  u|hiii  many  sulijeetK  iK'Nides  Hur^Ty.  He  it;  iHtcf 
known  by  his  treatitJe  Vfhtr  Ueitfi'fhmni  u.ml  Amptiiittionen  (1S54), 
M-hich  is  a  standaixl  work  iijxhi  the  !-ul)jeet.  His  son,  0»**ar  Heyfeldei 
(IH2H-?),  fitiidifHl  al  HeidvIlH'i-^  and  Frljin<ren.  fjridiwliti^  in  IS.'il, 
and  entered  the  Itii:<-iian  arinv  intilical  service' in  ISof).  He  pulili.-ihc<| 
Lehrbufh  iler  Ji\it*:vfioucn  ('2i\  ed.  1803,  and  trauf^Iated  into  ireneh  ia 
the  sime  year),  KrktfHchh-ury'mciien  Vade  JJrcum  (1874),  and  uunieroud 
urticleK  in  the  iournalis.  I 

Fmnz  von  1  itlia  (l>'10-7.'i),  a  native  of  R4ilieniia,  studied  at  Pra^o, 
^nwhiatinj:  in  tS3t;,  mid  in  IS4.'i  •.iir-i-iH'ded  Fritz  an  pi-ofessor  of  >iaiyi-'i-v' 
in  the  I'niversilv  of  l*nigm*,  in  wlvieh  [K»r;itioiJ  he  jmkim  obtainetl  a  lii>:h( 
n'putntion  iw  a  tearber.  In  1H.j4  he  aceepted  the  ehair  of  sni-jjer)-  in 
the  Medieo-<4iinirgieal  Jo^ephi*  Amdeniy  in  Vienna,  re-established  f<»fi 
the  pnr|M>w  of  training  medieal  oHieers  for  the  Auntrian  army.  Htfli 
name  i;*  U'st  known  in  tv»nneeti(»n  with  the  Ilandbnch  drr  ni/ffnantitni 
iiml  xprrifUrti  Chintrtftr,  •.■liite*!  by  Jlillroth  and  hiniwir  fl8Co-82t.  11^ 
was  a  skilful  iliajfnostieian  and  oixTitor  and  a  cidtunil 
gentleman. 

FmiiJE   Schuh  (I}<t>4-<ir))  Himlitil    in   Vii-ann,  unulnal 
IwTame  surpieon  to  the  (Jcnt-nd  Hospital  in  Vienna  in   1837,  and  ]>n>t 
feswir  of  hUi^Tv  in   1842.      He  was  :in  ext-ellent  praetieal  tenelier  an 
writer,  aideil  uiiu-li  ia  inen-asing  llie  reputation  of  the  m;Iiou1,  and  con 
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trihtiUHl  iiiimf>r()ii9  |»tK>rA  bi  the  joiirnnls.  His  prinriisil  liixiki*  aro — 
I'ttbrrtiir  KrirfiiHtnUmtrr  Piifu/lofJiiMint'ii(1iiTA),  Palhitlof/if  uitit  Therupk 
der  i*wu(fit{ii<tfm''H  (LSol),  atid  Abhnmih'm/cn  tiiitt  firm  (iehicte.  ilrr  Vhi- 
rurgie  and  O/MT'itinnjttrhrf  ipiiMislntl  nllor  Ins  dent Ii,  in  1867). 

Victor  vuu  Bnms  (IHl'i-S;j),  j^nnlt-nt  at  TiJt»iugtn,  K>*i"l*>utiiig  in 
18.38,  iHwame  pnifl':««(>f  of  sur^try  at  Tilliiii^-ii  in  iHt.'i,  whu>l)  |KKti- 
lioD  ho  held  uiiiil  Iftfl'i.  He  was  one  of  tin-  Comidcrs  uf  niotlcm  Iiir- 
ynpdnt^-,  and  wtiw  the  tirst  lo  remove  a  Inrynp-al  gniwtli  tlinnif^li  tlie 
ruilumi  |Kt'i«iffr'5».  tfis  |irinri|uil  work*  aw — Chirurglm-hrf  AHntt  {{'nX., 
IKiVJ-eO),  Ihmdbmh  drr  prahtm^hat  Chirui-t/U  (2  v'uU.,  18G4-6»),  JJ!f. 
Ijirtfwjftxhiuif  vnd  tUf  Inri/iiffiKttouiftcJie  tftintrifiv  (1805),  Chirmijinrhe 
HeUmitttUi'hrf  ['2  vnU.,  1868—73),  />jV  fjnivanokmuitMicn  Apfxinttr,  fk: 
(1878),  and  I>ie  Amputaiion  der  Gliedmaaaen  durch  ZirMtichnUi  mii 
cordi'ffm  Ifni/t/ajifn'ii  (1870). 

Cju."»tav  iJitHlt'ruiunn  (iiiiitlier  (1801-66)  t<rtudi(.>d  at  Leipxijr,  gmduat- 
ing  in  |8'i4,:Hnl  in  thi-  fiillitwingytriir  Ixt^inican  iLSi-islanl  lo  Fnrkc  in  tli<> 
CJemTnl  Hospital  at  Haiuhur^.  In  is:ll  ho  wa?*  a])[Kfiiitc<i  proltTtsor  (»t* 
Hir^n'  ID  Kiel,  and  in  1841  a(.t-c>plc<l  the  ^iine  )Kiriitiun  at  Lvi|>zig. 
He  wa«  a  pood  nnat'iniiHt  and  a  curcnil,  jwinstakiiif;  twioIiiT,  hnt  mw  not 
diMin^ii>lit'd  OA  uii  opLTatnr.  His  princijwl  wrk  is  lii»  Lfhre  ron  den 
hiidiffu  fJinrotiotttfit  titii  meuMrtd!i'fi4n  h'orper  (4to,  lH'i!)-tio). 

.\n»rvffit  The-xlor  Mi<hK-I<l..r|>r  (lK24-<iH)  M(ndie<I  at  Itnitlau  and 
Brrtili,  ^rniduuiing  in  lS4t),  and  In  lS>'>4j  VK^'arnc  pmli-^siir  of  tmrgt'ry  al 
UnT>lnii.  Hi'  intn>iln(i(-d  tin*  um-  «»('  the  (fiilvamwanten,*,  made  irnpmvt'- 
nifn(»  in  the  trealuieni  nl'  fRiclurei*  iind  of  ^I^<t^ie  t].-^tiihi,  and  was  unu 
of  i'  i  ^  iHnieal  iMU'liere  iif  hit*  time.  His  prinripal  puldirationn  are 
—  /■  "ur    lyhre  rt)n   drit    Knm-iieiihriicfttn   [IS'j-i),  Die    Uidt<\m>- 

ratiMtik  ^ISii-l),  I'f.hei'bfick  Xiber  dif  AkidoiH-tmnfik  (18ii(>),  lUid  (^hm- 
menlalio  dr  fintHUji  vr-nfricuii  e^rtemin,  etc.  (18i")0), 

Carl  David  Wilhelm  Buseh  (18*2(5-81),  mn  of  the  culebiuiwl  obatet- 
rtrlnn  Oieirii'h  VVilh.  Heinr.  Hii»4-h,  Ktiiditvl  in  Berlin,  ^mihiating  in 
184m.  unt|  «ft(^T  extensive  travels  beciinie  an  assistant  in  l^ingenlKvk's 
iJinie  in  18-JI.  In  1854  lie  ac«'epted  a  eall  to  lioiin  as  pnile,7^or  of 
clinical  snrjtcn.',  and  remained  there  until  his  death.  He  \va.4  a  voln- 
niinotift  writer  and  made  vulnaljle  contrilmlioiw  1u  tlie  Iltcmlurc  of  jrnn- 
(*h»>t  Wdnntlf*,  fnM-(ure!(  and  dii^hn-ations,  disenwi*  of  the  jnints,  plaMlic  sur- 
ip-ry.  anil  lienii;i,  the  niftjority  ap|M.-aring  in  peritMliwdw  and  tnuisit'lioni*. 
Hi-.  fj-hrUiieh  dcr  t 'hinirt/lt-  {2  \aU.,  18'"»7-t>!»)  wjw  lii?;  prinri|KiI  work. 

Wi-niu^l  von  Linlmrt  (1821-77),  the  son  of  a  wur^i-.«n,  studied  in 
VieuiBi,  i^rudualin^  iu  1844;  hceiune  an  as.-'istaiit  of  I>uiniTielier,  and 
in  18o»t  aecieiiteil  a  fall  to  Wiirzlnirj;  as  pnifeewor  of  elinieal  surgery. 
He  wa.4  a  fikiiled  anatomit<t  ami  operator  ami  an  ejccellunt  teacher.  His 
priurifKil  W4)rbp  are  his  ( hmftendiuin  der  chirurffitivhvn  OperationiJehre 
(1866;  4th  wl.  1874)  and  VorlnttnujfH  iiftrr  tUtfrrh-ibx-liirntcn  (18(J0; 
ni'H-  <^1.  1882). 

Carl  Kmtt  .Vllireeht  \Va(»ner  (18*27- 70),  .wn  nf  a  (H-h-hnite<l  ]>hy(a- 
ciao,  "tudieil  in  Itorlin,  gntdiiatinij:  in  1848;  Ix-c-nme  an  ii^i^tant  !n 
lxn)*m1ieek's  elinir,  piirKeoii  U*  the  In»spital  in  Djintnijr  in  18.);l,  and  in 
1858  nnifcsMir  of  wiipper)-  in  Konigslkei^,  where  lie  ac<|idred  jjreat  n-pu- 
talioii  a"  a  (etieher. 

U'iltuhn    Riiim   (17!)!)-1883)   studi^il   at   Konigsherg  and    lierli 
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c^uluatini;  in  1822;  continuefl  his  etudieii  in  Vienna,  IxmuIod,  nitd 
j*ari.« ;  in  IH."J()  Ikihihp  fiiirjr»Hm  in  «.'liiiiye  (if  llio  nmiiit-ipal  liiK^pituI  iit 
IJiintxig  ;  in  184:^  awt-pU'il  tin'  |»()sitinn  ut'  prnfcsr^r  of  riui-jit'n*  at 
Grt'ilVwiild  ;  and  in  1849  li.Mik  llw--  ^wuv  i-luiir  at  GiVttiiijifu,  fixmi  uliich 
he  rcliixHl  in  1867.  He  wiw  a  Icarnod  mini  iind  a  good  tcnrher,  hut 
publi»h«d  nothing. 

To  this  iMriirtl  al*  Wong  Zeis,  Stilling,  anil  Heine. 

J-^iwanl  '/a-\<.  {1K()7-G8),  a  native  of  Dnsilen,  stiidipd  at  IjcipKig, 
Biiiiii,  anil  Munich,  gniduating  at  lA'ipzig  in  1832,  after  whteli  \\e 
sellletl  ill  DrewU'n.  From  IS44  to  185<J  lie  was  profesj^ir  of  sur^-n'  ut 
Marhnrg,  at  iho  end  of  which  jwrio"'!  he  returned  to  Dresden  and  beeame 
ftxirgeon  to  the  city  hospital.  His  princiiKil  publications  arc — Jtandbuch 
tier  pfasUschfji  (Mrurffie  (1838)  and  JJie  jJU'ratur  und  Gaiehiehte  dfi* 
pf(is!w-hni  Ch'nirffie  (186^-64). 

rji-nrtli(>t  Stilliiiji  (I81t>-7(t)  studied  at  Marburg,  graduating  in  183.% 
«n(l  became  iwsistant  in  the  snj-gi«d  clinic.  StKin  after  he  iseltlo^l  in 
OiHwil,  wlwre  he  ruuiaiiK'd  for  tlie  rest  of  his  life,  lie  is  much  U'tler 
known  as  u  pliydiolo^j^eit  and  investigator  of  the  ner\*oiis  system  than  he 
is  as  a  sui-geon,  bnt  ho  was  tlie  first  ovariotoinist  in  Geruianv,  and  between 
I86G  and  1870  pnblislied  several  ]Mipcrs  on  strieture  and  on  internal 
urethrotomy. 

Jaeob  vi>n  Heine  (ISOO-Tf),  of  a  family  cif  iiuslrumeut-iuakiirs  and 
orthiiiuedi.-it.s  Ktndf-nt  nt  Wiirzhiirg,  graihinu'd  in  1827,  inid  established, 
au  orthopffidic  hospital  in  Canntitalt  which  biH--anie  coh*brated.  His 
priuuipal  publications  an. — JiKtjfjwhiiiuf/nt  ater  fMhinHvt/vziiHluinie  der 
vntfrn  KxtrnnitfUfn  mid  derfu  Bchnmiliing  (1840),  Vffjrr  ftf}ontaiie  utttt 
cfjiujfnUtilf  Lujatiotitu ,  etc.  (1842),  and  Spinafe  Kindei'iiihmiittf/  (I8ti0). 

Here  also  may  be  mentioned  Curl  W'ilhehn  von  Heine  (18.38-77), 
mu  of  ■J:ic'>b  V.  Heine,  and  profi-jfuir  of  clinical  surgery  in  the  new 
meilieal  famdly  of  Innsprueh  in  18HH,  who  wrote  nn  gnui^liot  woinidti 
of  the  lowpf  extremities,  hospital  gnngn^ne,  etc.;  August  (Justav  Herr- 
mann (18-11-74)  of  Pnigue,  author  of  Vovtpmdinm  ffrr  Krlf</»~(iii- 
rnrt/ie  (1870);  Fried.  Wilh.  Tlieodon-  Ravolh  (181f>-78)  4.f  'Berlin, 
whose  nuiHt  im]»ortant  w(»rks  rehite  t<i  the  treatment  of  lu-rnta  ;  Knwt 
Ludwig  8ehiUI>ach  (182->-?)  of  Jena,  author  of  Beitni<fe  2u  dm 
Jif^cctionat  der  KhocIwh  (1858-60);  Hermann  Deninie  (1802-67),  pro- 
rceM>r  of  surgery  in  Borne,  and  bis  son,  Carl  Hermann  IVnime  (IS."?!— 
B4),  author  of  some  vnlnable  papers  on  military  sui^ry  ;  August  Iturow 
(1809-74)  of  Konigpil>eiv,  ii  pupil  of  Diefi'enhjieh,  author  of  numeriHis 
IHijjtrs  on  ojilitliaLmoliigy,  tlic  open  treatment  of  Mounds,  and  plaotic 
Mirgerj-  ;  Hermann  .luliiis  Paul  (1824-77)  of  Hn-slau,  aiithur  of  Hit: 
conttTvatitv  r'/dVuriyiV  (1854  ;  2d  cd.  IS-'ifl)  :uid  J.chrtnu'h  drc  Apecifllftk- 
Chintryic  (1861 ) ;  -lolmnn  Balassii  (1812-69)  of  liiidajK'st,  cvlebnittHl  as 
un  operator  in  lilhototnv  and  plaKli*^  riiirgerv  ;  und  .Inseph  lihizina  (1812— 
8o),  who  graduated  in  1841  nt  Pi-ague,  where  he  became  prutfessiM' of 
surgery. 

Iletwcen  Ifi/iO  and  ihe  pi-esent  time  the  leading  suiyeons  of  (ler- 
niany,  iK-sides  those  already  mentioned,  and  those  who,  being  yet  living, 
do  not  come  within  the  seo|K'  of  this  |inper,  were  l>ielfier,  Wilms, 
Simon,  Tliaden.  Llieke,  Hueter,  Mnas,  Lei*>rink,  Vogt,  Volknuinn,  aitd 
IJillmlli. 


THE  ffKTORY  AXD  LITERATURE  OF  ffVtiOEtiY. 

Gottfrit'iJ  Kripilrich  Franz  Ixffllf'r  (181'»-7-I)  studiwl  at  the  Friod- 
rifh  Wilhdni  Innlitut  in  licrliu,  and  bcH.!»nio  one  of  the  miMt  distin- 
]fuUbt><l  of  tbc  German  army  >*urgeoii8.  His  i>rmc)|>al  wurks  are— 
Urunilf'itzr.  nml  ivfffdn  Jar  die  Hthundlumf  (ler  !<cJiuiftnrtmde.ii  !m 
Kriryt  (1l<.if))  anti  Da»  preumim^e  Mifitiir  Smutatsietgcn  uud  aeim^ 
Htfonn   (lK«8-«9). 

Riiln-rt  Ft-nlinaiid  Wilms  (1824-*W))  smdii>d  at  RorlSii,  (jradnntinif  in 
I.SIO,  and  in  1848  liccimie  an  Hs^irttaiit  uf  BarU^U  in  the  Ik'tlmnicn 
HiMiiitnl,  of  wliii'li  he  was  iilait'd  in  <'lii)rgc  in  1862.  lie  wits  one  uf 
tin-  fi-j)dinjr  fatru^eonj*  in  Berlin,  and  vrii*  p(i])ular  as  a  t«ioIier,  hut  wrote 
liltle  iH'V'ind  tlie  ifports  nl'  his  ho«ipitai. 

Jolmnii  Dumn-icluT  (1815-80)  xrudmiU'd  at  Vicuna  in  ISaS,  became 
ajvatftuat  to  Wutlinmin.  und  took  cltai*(j;e  uf  one  of  the  aur^ical  cliuira 
in  184!».     H*'  wrou-  vt-ry  litilc. 

C'hrixloph  ^t\c.  FriwI.  I^ndw.  Oiifltav  8imon  (1824-70)  stitdit-d  iit 
CKoBKtn  und  lU'id(>ll)pr;<:<  pnuliintincr  in  iJ^tS,  nntl  at  ihicc  rntcnil  tlie 
HeMOiin  armr,  in  irhifb  be  lii_>>-aine  nuMliral  director  in  lMtj1,  in  tlie 
Ktine  ywir  was  ap|Joiuted  to  tbv  cliair  of  fur^-rv  at  Ito^-twk,  and  in 
|Hti7  aixH-|itcd  a  eidi  to  tbe  taunu  [xi^'ition  in  lle!di4lH.'rn;.  His  tir^ 
(Mibliriition  wns  Veher  Scliuwcuntlen,  ^c.  (1801),  swhi  afier  wliieh,  on  a 
visit  lit  I'iiritN  he  lui-sime  n^.tiuainUi)  witli  JoU^rtV  mi'tbiKl  of  oiH'ratin^ 
fiif  vi-^ic^i-va^inal  fistiibi,  and  on  \\h  wtum  estnblislHil  a  sinjill  li(>s[>ital, 
aa'^jnintl  ^rx'iit  reputation  osan  o]>(.-nilor  for  such  atreettoiiH,  and  piLbli.^ti(x1 
a  nnndu-r  of  |)«jK-r«  on  the  surgery  of  tbe  fenuile  fjenilals.  Alt<T  j;<"n;^ 
to  Ht-idi'lU-rji  lie  iiertliriinil  the  fir*t  operation  for  iieplireetomy  in  1861t, 
and  puldirtliHl  bi>4  (liimrf/u- tliv  AVcrm  in  1H71,  tin-  wi-ond  part  appear- 
inp  aflor  \\U  death,  in  187fi.  lie  wnj»  a  Iw^Id  an<l  ^^kilful  -iurjieon,  and 
inadf  niiiiicpia-  improvcnientH  in  inetli'Kl."  of  invi-stitfrUiuf:  and  trailing' 
ftiir^ii-al  nfK-«'tion'*.  He  wiw  alR>  a  volnrninoun  writer,  Iml  hi-*  pnhliea- 
tMKi«  wen*  eiinr'w  momi^fniph-i,  and  not   hii^e,  systeniMtic  )re:)ti:*e*«. 

Adolf  Geoti;  .fuei>b  vou  Tliadon,  u  native  of  Holi^tein,  »itmlied  in 
Heidelln-rjr  ainf  Kiel,  ^raduntin;;  in  ISo^i,  after  which  he  woa  for  two 
yr-jiFf.  an  a?^i%t»nt  of  histnan^h,  and  in  IKIJI  Iii'eanie  ?ur>jeon  of  (he  new 
<*ily  hitHpital  nl  Allona.     He  wjv.-*  a  rtkilfnl,  scirnlilic  surjreon. 

(m-opih-  AltnTt  Kurlti'  ( I>i27-I*4'),  a  iijitive  of  Miijj'k'hui^,  studied  at 
Hi-idi>llHT)r,  Halh',  and  Golliu^'ii,  ?Te  lK'<iinie  as^i^larit  to  Jlla^iiin  at 
Halle  in  IHo-l,  ami  .xoon  ulVer  Itcramc  a^-vi^tant  U)  von  I^n^^nheek  in 
Iterltn,  and  privatd*)«*cnl.  In  18ti5  be  heeanie  pn)res«>r  of  surjjery  at 
Heme,  and  in  187"J  a^-^-epttnl  the  same  position  at  Stm^hnrj;,  where  he 
n-n).niii<'<l   until  hi)'  ileath. 

Curl  lliieter  (IH:{><-82),  mn  of  a  well-known  olitttcrtririan  of  Mar- 
biir;:,  {rmibiiited  in  180;),  afiir  whii-li  br  rttuiliwl  in  Vienna,  l*iindon,and 
l*arU,  and  Iweuute  u  privaL4h>tTnt  in  IVrlin  and  an  assJKlant  of  l,,an}^.-n- 
bivk.  In  180H  he  wieceMb-d  .Sinuai  m*  profpj<.*or  of  siirfp-ri*  at  HtMiock, 
and  in  18ft!>  acrepteil  a  call  (■>  the  Minte  eluur  at  Oreif^wald.  Huetcr 
ua*  a  n.-ii'ntilie  .-nrKcon,  pivinp  jrreiit  attention  to  [»itbnl»»j^v  and  baeteri- 
idiijry  :  lie  wa^  al-o  a  ^l<iltid  o|w<nit«ir.  made  ninny  inipifivement^  in 
nit'lltoj  in  n-j^-etionf,  Intehi-olomy,  exeislon  of  (h<f  iivtuni,  ete.,  an<l  wiw 
a  viibindnnnpi  writer.  Hi-;  prineiped  worki*  an^ — Klinik  r/rr  (irfmk- 
h-niikhrUm  (1870-71  ;  2<I  ed.  lK7l*-78).  />«  aUynnrlMr  Oiirunjiv  (1873), 
and  tinuitinm  tier  Oiirnrt/fr  (1880-82). 
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HiTniaiin  Maas  {IS42->*fi)  jjrailiiat«Hl  al  Brivlau  in  ISH"),  and  iK-rame 
axsUtant  to  Middeldorpf,  and  privaulof-cnt,  and  in  IH77  pnifeiwor  of  sur-  — 
gery  at  FreibeiTg,     Hi.-*  vh\v{  work  was  his  Krifffwiiirurf/usche  HeUrut/^^ 
aua  (fern  Juhre  !SG6  ( piililisliitl  In  IX70),  " 

lU-iitrioh  Wilb.  Fniiiz  Ixt-irink  [lU40-8o)  studied  in  Gottingen  mid 
Kit'I,  t^rJHliiating  in  18liS,  and  sfttk'd  In  Haiiil>iii^,  wlicw  lie  iMK-ann 
distinjj;tiislic<l   as  a   surKOon   ntid   ciimtrilmted    Mtine   valnahlo  pajK-rs  l 
periodical :».      His   moat    irajxjrtaut   wwrk    was   I)k   m<nlfmc    Had'thil- 
Operation  tier   UnlerUUmbriiche,  cme  ^Uitutliivbe  ArhHl  (1^85). 

Paul  Fried.  Imniauuel  V'jjft  (IK4?'-Kft)  ntudietl  at  Grvifswald,  gnu 
uatinj;  in  IStj.i,  and  in  ISS2  wnx^.tiKti  Jlucl<-r  as  pnifi-swir  nf  .^urp>n.-. 
His  principal  wi^rks  were — />*V  vhirtirgiMtfifn   Kraakhitm  drr  al»rrr 
£j-trtiniti!trn  (1^81)  and  MUthrthcny^n  au*  der  Chinu-rfischen  Ktiiiik  i 
Grfifhmlif  (l;i84). 

liifharrl  von  Volkniann  tl^'^O-SO),  «nn  of  Alfrwl  Wilhelm  \'nlk- 
mnnn,  pnif'cfisop  of  analomy  and  phvKioIopy  in  tlio  University  of  Hnllc, 
wa«  educated  at  Halle,  (iiessen,  and   IV-rlin,  and  obtained  his  ntodii^il 
dt^ix'f  iu  18o-i.     Hu  wut<  an  iissislant  in  llic  surj^icul  cliuii.'  of  Pmfi'twir 
Blaj'iti--,  in  IS-'j"  bcfanu-  privatdnc^'iil,  :iiid  in  IKtiV  pnifi-jwiir  itf  t-nr^-ry 
at  Halle.     Willi  I-angi-nUtk  and  Sinum  lie  fnnnded  the  fierman  ftur 
gieal  AsHxriativm,  and  in   ]87J  «iid  befoiv  thir*  «K'i«tv  :  "Tliere  if*  nai 
sntih  thinp  a.-*  IiK'k  in  sniper)" :  for  evt'r\'  ca*  of  pyirniui,  erv.-<ijK*las,  and 
neerwis  after  ampntiilinn  the  jiMi^ecn  wlm  tre:it'>  it  nui'*t  Ik-  hehl  re^jion 
«ihle."      His  irimtribntionH  to  finrjrcry  and  to  surpiwd    litrmture  were' 
numerous  und  iTn|>ortanl,and  lie  wns  the  fir?!!  (lennan  rarL^fnllv  to  ittiidv 
Lifrti'r's  inL'thoils  and  t*)  urge  their  adoption  ufKin  (iiTJiuiii    Kurginjus  _ 
Volkmnnn  was  n  |toet  as  well  as  a  surgeon,  hut  issued  his  p(H'ms  umlerfl 
another  name,  und  few  ]K-r!iiin!>  know  tluit  Kichanl  Leandcr,  the  Gerimin 

6 let,  U  the  iiarne  ]K>rson  us  Kieliurtl  \'nlkniniin,  the  famuus  t>urgeon  of 
alle. 

Theiahir  Bilh-«»1h  (1S29-91),  a  native  of  Bei^n  on  the  inland  of 
Rllgen,  studie<l  at  (irelfswidd,  (lottingen,  and  Berlin,  pmduating  at  tho 
latter  university  in  1852.  He  beeanif  a«»i(^tant  to  vim  J^angenlwek, 
privatihwvnt  in  I8o«,  profesHir  of  cliuitfll  nnrgerv-  at  Zurieh  in  lHI*t), 
and  pntfes.'sor  of  surgerv  in  the  t/niversity  of  N'ienna  in  lH(i~,  sitcreed- 
infr  Fmuz  S-huh.  During  the  last  twentv-five  ynirw  \w  Ims  l»wii  ont; 
of  the  most  celehrattHl  sui^'ons  in  the  world  as  an  invci^tlgalor  in  surgi- 
cal iwthology,  a  bold  and  suewsoful  operator,  a  voluminous  writer,  audj 
a  clinitral  teaeher.  He  first  pxeiscd  the  larynx  for  caneer  in  1873,  flrt^ 
fflieeessfully  exeiiJod  n  large  |)ortion  of  the  slomiich  in  1881,  and  gave 
a  ptn>ng  imiK'luw  to  the  progress  of  u|H-Tiitivt'  surgery  of  the  intestinal 
Inu't.  Hirt  fec^nirvH  tm  Hiiyieal  |mthohq^v  anil  thentpeutie.-;  have  |kismiI 
thrinigh  nuniy  edilinns  and  ti-ansLitioii.-*;  his  rt-(»(»rti«  on  elinicai  surgery- 
were  translated  into  English  in  IH81,  and  tin.'  total  niunljerof  liU  ptil 
MsImiI  l)(K)ks  and  iihimth  was  idiont  one  hundre<I  and  ll»rty. 

The  history  of  surgery  in  Denmark  is  merely  the  old  storj'  of  the 
harhers  and  barber  surgeons  until  near  the  end  of  the  eighteenth  eentur}*. 
The  I'niverj'ity  i>f  (-^iiH-nliiigi'n  was  founded  in  1479,  mid  ]K>ssessed  a 
noniiiuil  nn'dieal  family  eonjsisting  of  i«o  ur  tliret>  physieians  who  read 
tlu'  works  of  (laUm  and  Avieenna.  In  lo/JH  »4onie  attempt  was  made  to 
iDlroduee  anutomieal  studies,  and  the  young  phy«iei»i)»  had  to  tnivel  ia 


I 


THE 


yRT  AND  LTTF.RATVRF.  OF  SUROFRV. 


I'J- 


fnmpi  niuntrie^  bi'tbre  completing  tiicir  ^tutti(ti  :in<l  oblaining  thpir 
dt^prtw.  In  I'j"",  frwk'rick  II.  i.-wueii  stiiliiU'.t  for  tin-  CVillcgium  Chi^ 
mi)^cuiu  of  Copeuliap-'n,  in  wliicli  itwiu*  onlercil,  sceiiij;  tlmt  from 
aticii-nt  linii'  tlicne  liad  Ik-l-m  only  six  Iwirlitrs  in  the  (!ity — i.  v.  harl)or 
•tipp-ons — -chat  the  temi  of  upprcntite.-'Iiip  ^honlil  ho  lliree  vcars, and  then 
iIk'  appn'iitiwf  was  lo  inivt-l  in  foreign  C"U»trif»  for  fum-  (.■un^^-outive 
yrt^n*.  TniVi'lHnif  lilliotomisL'^  liad  U)  uUtuin  the  appniviil  of  t\\<'  ror- 
pitrviioii  IwTorc  tKe_v  M*ere  allowed  to  ojKTate.  Controversies  between 
tl»f  phwifiaiis  jinil  lliL'  lKiriwisiMXiim_'*I  iiw  a  matter  of  oourm'.  In  1736, 
WniMO  Knicip-r  (l(!M7-17tiO),  a  Ixirlx-r  wirjT^con,  with  othorw,  fmin<le<l  the 
'*  TlicnLruiii  .\  iiatoniic'whiriirjrifum,"  a  iteUool  for  trachinp  anntoniy  and 
sorjterv,  which  pOteiK^rwl  for  the  next  twonty-fonr  year?-,  Imt  was  Mi]*- 
nns^wl  iu  1772.  In  17H.'J  the  Anulviiua  Chirui'^im  wa«  created. 
Kmrgpr  \nift  an  excellent   ttsicher,  but  wrote  verj*  little. 

rieinrieh  von  Moinichen,  a  unrgeon  of  Coj»enhagen,  published  in 
IttOo  his  fJbitcrrttiioncii  Mc(fico~chirurffkfc,  of  which  there  were  three 
lalirr  r-<litionri. 

Gcorjf  llcuennaitn  (Wi'J-'j'^),  prnfoR-or  of  medicine  in  the  ITni- 
versily  of  Copenhaf^-n,  published  in  !7-H— 57  his  AUimuUnntf  tier 
pomMHurftfrt  chintrifimfiien  OfKrattonai  tttit  matwhlirhen  Korj;rr,  a  «'ell- 
armujre^l  and  illui^Initiil  work. 

AKwndcr  K.  K.M-Ipin  (17:ll-l«01)g:raaualed  in  17fi.'i,  after  which 
he  ^lulic*!  nnilvr  Hunter  in  T/indon  and  [>.■  Cat  in  Roiicn,  utid  R'tiirnud 
U>  ('oiK-nliagen  and  la-t^une  i*liief  wirgt-on  of  tlie  KrieilrichH  Ibwpilal  in 
17<>tJ.  In  1785  he  beenme  pnifessor  of  the  ne^vly-orgnnire*!  enrgical 
aaulemy. 

Hcnrv  C-alli^n  (1740-1824),  a  native  of  Holstcin  and  a  pupil  of 
'SuDon  krncjrvr.  iMi!*»ed  )ii)<  iirelintinarr  examination  in  17<i7.  utter  M'hich 
'hn  studied  ai  I'ttris  and  nniier  William  llimter  in  I<ondoii.  Kvtuniiii^ 
to  ('o|M-nliiip-n,  he  l>eeanie  chief  !iui^)_-4)n  of  marines,  and  look  hl.«  decree 
iu>  doctor  iu  1772,  and  in  177H  ^ucceedtil  liurper  us  pnjfewiof  ut"  sur^i-ry. 
His*  tfuiihttione*  (^ufMrfpefF  funtirrtut  (1777)  and  \\\n  SyHtruiA  chlrttrrfue 
huliiTutr,  rir,  (177S)  ]Kis!ied  through  f^everal  wlitions  and  translations, 
ami  were  |io]mlar  text-hooks  until  the  beginning  of  the  ninctt.mth 
e<<niurv. 

Adolf  Ciirl  Peter  Calliw'n  (I787-Ift6fi),  a  nephew  of  Henry  Callisen, 

;|pnduated  at  Kiel  in    l>W)[t,  and  became  a  pmfejwor   in    the  Surjfien! 

Academy  iu  C^penliageri  in  1S17.     In  1«42  he  wa«  profeewtrf  of  sur- 

pry  in  the  univentity.     His   bi^t-kiiown    work    is   his   iMtriHiMcfteJi 

'riirr-Ltxieon  <tfr  jttd   Iffjrndcn   Arrzte,  etc,  (iu  33  vols.   8vo, 

■"'.'■ 

'I'lii-  first  diritin^iished  ■surgeon  inSwe<len  was  Oluf  Aerel  )1717~180G), 
who  vion  chief  t!iiir)^-un  of  the  Seraphim  Hospital  in  Stockholm  after  Us 
fuunilation  in  17a2.  He  heenme  proft^^tmr  of  surgery  in  l^.V^,  and  hi$ 
t'-ni'hing*  had  jrrwit  influence  in  the  "levehipnicrit  of  ?urp.'ri'  in  Swe<len. 
Hii"  princijNil  work  is  Kirnnf'n'l:"  flfivfUUrr  (SliH^kholm,  17oJt),  wlneh 
wa>  tnuishtte^l  intu  [)ntch  In  1771,  and  int<i  (lernuui  in  1772  and  1777, 

IVter  af  Itjcrkiii  ^K-'nj-lSlS),  «  pupil  of  John  Hunter  and  a  sur- 
enm  in  the  Kinnihh  amiv,  IjiH-jime  ehiej  siii^m  of  Stockholm  in  If^OJt. 
He  wna  tiie  greale)"t  Swe^lii*!!  feui^roon  in  the  early  part  of  this  ccnturj*, 
twt  wntle  nothing  of  im|K)rtunce. 
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Tlie  first  pmfe!W«r  i.>f  i*iirtrtirv  .iikI  «bgtetrics  nt  tlie  Uiiivci>ity  of 
ClirLstiaiiiu  wiLs  Mafrmic  Amrr«i.s  TluilBirnp  (176il-lS-U),  a  iiativp  of 
C(J|M.'n]»afrfn,  who  entcrei}  the  Norwe^iiiri  niilitiirv  mc-dk-at  service,  hoearaa 
stir|.fuii-gfiiei-al.  ami  in  1JS14  ]jr<>Jei*«ir.     He  wnAv  Vfiy  litlk*. 

Jneol)  Cliristiun  .luhnii  Ilvm-ik  (iundchii'h  MneUer  (1797-I«4.''i),  a 
iiattvi'  uf  Jtitlaiu),  Btuilicd  in  CdiivDlKigLMi,  ami  Ja  1842  became  profesi^oE 
tif  sut^gerv,  ami  was  a  diHlingiiihliiHi  i-liuii-al  leavher. 

Joh.  August  I-ilmrlns  (IHl)2-IS7()),  a  oiir^on  of  GJothenbiirg,  wa* 
well  known  in  hh  day  ».'•  a  skjllwl  prnctitiont^r,  aud  wrote  ou  the  btart>hv<l 
buiidaj^e,  on  hemorrhoids,  and  on  hcriiiotoDiy. 

The  leadhij:  surye^in  of  Swe<k'n  \n  ro*_'ent  ycare  wjw  Carl  On-'taT 
SmtesHin  i^lH19-Sl!),  a  native  of  (Jotheiibnrp,  who  (rnwhiateil  at  I'ltstila 
in  184t),  and  h('<'anK'  professor  of  siiiycrk-  in  the  Stoekholm  school  in 
1849,  retiring;  in  1KK.3.  He  e<jntril)Utwl  a  lumiber  of  |«|)ert>  to  X\\A 
jounialts  and  niihlishcd  Om  knfUairit  ai'Ji  kflhrmkm  vti  mia(omi»h 
pnfhofnr/iitkf  <K-h  flifrnrf/iitkt  hfiutttfiuf^y  rtr.  (StiH-klmlin,  184&).  He  waj 
a  skille*]  pnrm'uit,  a  jirejit  leaelit-r,  mid  an  a<x'oni(ili.<h«si  ^nlleman. 

Tlioif  is  little  t(»  be  sjiid  of  the  hi:*tor\"  of  surgi'n."  in  Hussia  prior  M 
the  uiiddk-  of  the  uinL-teeiilh  euittury.  Tlio  priests  were  the  physieiam 
for  the  fjrcnt  mass  of  the  ]KM»ple,  but  a  few  niedieal  men  wen*  bniuj^h! 
from  other  countries  during  tnc  sixteenth,  seventeenth,  and  eighteen 
cl^ntu^R■^  for  (he  f*ur\*ict*  uf  the  court.  Aiuoit^  tln^e  was  BidW.  wU 
induced  Peter  I.  to  found  a  incdierwhiriir^''ieal  eollep'  and  hit-^piljd  i 
the  cjirly  part  of  ihc  eijrliteenth  ^■eritury.  In  ITfW,  Simon  /ybilin  w:i 
profes*or  of  anatomy  and  .snr^cery  in  the  University  of  Moscow,  and  i 
1S12,  Aiwlrean  Sydui-atzky  {17HK-IS15)  was  a  teacher  of  RUiTgeiT  in  llli 
some  iiniverwily,  but  no  reeonl  of  iheir  work  iis  aeceh«ibk', 

Leo  Xa^nniuwitscli  (17tt2-l«!5},  nn  army  siiiycnm,  published,  i 
Kutufian,  in  18'J2,  a  [landbdok  on  the  tnnitmt.'nt  t}(  ^tioshot  wountU,  an' 
Jweph  Czekiei-wki  (1777-I.S2H),  a  siirgi-on  of  Harsan  and  profcsnir  o 
sur^try  in  the  lUf-rtieal  faeidty  created  in  ISOtl,  pnlilii^hed  ii  manna)  o 
sureen-  (4  vols.,  1817-18). 

Etias  Uimlt*ki  (]7H}>-1H64),  anatoniirt  in  the  Militan-  Medico-chinir. 
gical  School  at  St.  !Vters»bnrj*,  published  his  Tahtiine  inui{rim!rfi-<-hinit'^ 
fficuf  in  I82S  and  ap\in  in  1852, 

(.'hristian  Salomon,  professor  of  siirperi*  nt  St.  Petersburg,  published 
hi^  liaiidbook  of  ojK-rative  aui-gery  in  liuf^ian,  \n  two  volumes,  in  1840L 

The  tirst  distin^tiinln'ii  HnsrtJan  surgeon  was  NikoliuiH  Iwanowitwih 
Pirnirofl' (1HI('(-SI),  who  i^tuflied  at  M(»>eow  and  Dorpat  and  obtained 
hi.-'  degree  in  I8-'i2,  after  which  he  studied  in  lli-rlin  and  (Jotliii^-n  for 
two  vear:^.     On  his*  return  he  pive  leerturi's  on  ntirp  ry  nt  Dor^Kil,  being 
the  Hrf-t  Kusi-iaa  pmfessor  tluiX'.     Aft»-r  live  veriff.  in  Dorpat,  in  ISlOi 
he  was  apiKiiuted  pnifej^sor  of  surjp;r*'  in  thi;  Akilieo-«_'ljirurgical  Acailejri; 
of  St.  Petershurg.     His  nttpinptti  to  improvi'  the  sanltan*  condition  <il 
the  militar)'  hospital  eonnecte<l  with  the  academy  created  much  ill-fcf-l 
inj;,  omi  for  a  time  he  wa.-*  consideitil  and  treateil  as  insane.     Durin 
the  CVimenii  War  he  was  active  at  Sevasto|Ktl,  ami  iaearivd   ill-wilt  by 
his  dcniuiei'Jtiou  of  tli<'  abuM-i^  eoaiuvtiil  with   the   Rus<^ian   adlitarjj 
adminir^tnition  <lnrin^  the  sie^e,   the  result  of  which  was  that    lie  wiul 
eompelk'il  to  rx-^ign  bin  profewwjrship  in  the  academy  at  St,  Pelersbui^^ 
His  wtntribn lions  In    surjrerk-  wen;  inunertais    in    felntioil    lo   ^inji-h 
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Wounds,  amputations,  nm)  the  ^ir^ry  of  hones,  and  Ins  name  is  con- 
nit'titl  with  u  methufl  of  up|<t)|ilu!(tif  urnptitatioti  tliruii^li  tlie  fiK)t  dc>vi«?d 
hv  iiiiii  in  I8o-t.  TIil'  li^  of  his  puhlicaHioti;^  is  a  lotif^  otu',  the  most 
inijMirtailt  Itvin^  his  y^f-AorVicj*  jiftiti'fucK  ft  j/Ziffglu/oj/iffur^  Kitr  I'fihfrimt- 
iir.u  (IH47);  liapfioii  mrd'u'fd  tVun  vo\/tif/€  an  t\itirnj<f,  conUiiant  la 
$tntutiqur  fiJiajMratiif  den  ampufafioas,  etc.  (1H41I) ;  Anat/imc  tojtographica 
MfrtiunifiUM  per  coruua  hwvuinmu  roiiyr/atuutf  rfe,  (fiti.,  1862-59) ;  (liinir- 
0ij>ehf  Anatomir  iter  A rln-ifn-Mtanniitf  tiini  FtiArim  (I8fll);  antl  (rniMl~ 
firr  atlt/rmeinrn  Ki'iffftr/tirKrt/k  (lyi-l). 
Little  ie  known  of  tho  Kii!<:stiii)  mirgiftnij  who  wrote  only  in  Pin»>ian, 
for  v«?r)'  few  of  their  works  have  Ix-rn  t-onsidcpwl  worth  t-ranslatinp'. 

Ivan  Rklizky  (1>(0.>-*)I),  |>r«jfc.-sw>r  of  <'liiii<al  surgery  at  St.  I'utcra- 
buf);,  in  1^47  puhtinhod  a  tn>utise  on  oiieruttve  8ur^r>'  in  Ktissian,  of 
wfaicli  Ihen-  wi-n*  two  latt-r  Kliliont^. 

Pi'Ut  Dnlmvizki  (ISl ")-(;"),  iimfi^;arti>r  of  siirgtrn'  at  Kiihui,  in  18.17 
ptitili''hr<l  11  rniritisc  <im  Jit-iiiiirrhiif;**,  and  nm-  on  lithoirip-;y  in  1S;W. 

SoMozky-jV'sjatowki  (ISlfi-X'J),  iii'ofi*(«*>r  *>(  Mirigiuy  at  Uk-  Medical 
Anii](-my  of  St.  IVuT*Knrg  in  1842,  wrote  on  hiTniu,  diseaaes  of  the 
teAticle^  and  venereal  di)«e:iM>>t. 

Polymrp  Uirsxio^Tt  ( l**-"-"~)  studied  in  St.  Fctorshmy,  was  an  army 
■  in  th<'  Crimea  in  IH'iti-HG,  and  tn.i'iuiu'  ju-ofi-A^n-  of  sui^Ty  in 
<  in  !>">'>.     ill-  (■«>ntnl)n1(>d  to  [icri'Hlicat  littmittit'c,  hut  wrote  no 
•ppcial  work  of  any  inijvmamM'. 

Hippiilyt  Kuireniowski  (1S27-71>)  stndied  at  St.  Petersburg,  beeunie 
iin»f***^ir  of  anrm'ry  in  Warsaw  in  18H8,  and  prufesHor  of  sui^^ty  in  St. 
IVt»T*l»nir  in  I«7I. 

K;irl  Ihiiiirl  viin  liaartman  (I7fi3-1877)  was  professor  of  sui^ry 
ami  «>li«tftri.-.>*  in  the  University*  of  Hi-l^intrfors  from  it**  foundatioit  in 
^JH^.      He  iMihli-h*-"!  <Vjxu«  chtruri/icf  iti  ISlo. 

One  of  the  nioHi  di>iin|;uii^hed  and  Im-ai.  known  of  tniKlern  Rnsiitian 

oiw  was  Jnliui*  Sz^-nianowsky  (I82lMiN),  a   native  of  Uijpi,  who 

iet\  at  l)oq»at,  f,'nidiiatin|j:  in  I8.jli.      In  18.J8  he  went  to  Hclsinnfors 

^kx  awiNtant  pnifi-«-ior  of  sun^'ry.  and  in  ISfil  ac<vpteil  a  (-.ill  in  Kiew, 

Fbenr  he  ae<.|uin->l  ii  ^x-:it  ivputation.      lie  vran  a  »^kilful  o[)eralor  and  an 

llent  U'iii'her.      Hi-^  |irinei|ml  pnlilinalions  are  Da-  (t'yunrf}-h<itul  mil 

tUrrr  Htfufht'tchtutHtiy  tier  Mii iUi rrhi ru tf/ic  {\Sfi7) lUM  a  tresitise  on 

iqM-nitive  ttiir^ery  in  Ku»<iau  (18ti4-tir)),  of  which  tlit*  first  [lort  was 

trnit«lut4'<I  into  (irrnino  and  piiMi.'thetl  in  1872. 

t^rl  I{«-ylM;r  {I«4i»-*J(t),  a  native  vf  Jtipi,  f*ti»«lle<l  at  Dorijat,  pro'lu- 

■'  lf<7l,  hrtinnc  ait  Ju-<f*istnnt  of  von    IV-r^noiinn,  and  priviitd*>rent, 

1  ihc  ]tn*t»iitn  army  m<^iic:d  «rr\'ice,  and  Itfcame  a  distinuitir-hed 

(•urjEuxi    and    teaeher    in    St.    Peter8l>nrf;.      His    prinei|Kil    puhlii-ationa 

K'laie  tn  onti^ptie  nieiluxU,  dii#Qde:t  uf  the  jointit,  larjii^tomv,  ami 

gunf'hot  wr>nnilr% 

l'p*in  the  e^tahli-ihmenl  of  the  S[Mini^h  nih>  in  Mcxieo  ihe  inrtlicnl 
nrOrnt  of  .S|nun  wa,-  t-Iatilif-hed  with  il.  imlodiMK  the  liartwn*  and  the 
InrtM-T  ■iirpeiiitv.  The  flr^l  provision  for  the  exaniinatiMi)  of  physieiann 
and  ititrj^t-nns  appear*  to  have  been  ninde  in  ]t>4li,  U^in^'  a  \xiard  iTom- 
|MHrd  of  thnx*  perjoiw,  two  of  whom  were  phyiiieianti  eonncctod  with 
■'  - -- i-fity.  From  thi^  ilute  to  ITIMitit*  reporte*!  tliat  fnrty-t*ven 
,  1 1*,  one  *iirp."on,  thnv  a|)otheciirie%,  and  eighteen  LarlxTs  were 
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exnmiiKMi  ami  nuthorizorl  to  jiractiwe.  Kvitiontly  the  harlH-i-s  hod  t 
greater  imrt  of  the  sui^ical  pmetioo.  In  1742  it  ^nis  ordered  that  ni 
eur^euii  nhould  utidurtuku  to  pniutue  tuvilieiiie  iior  to  give  pui^atives 
enu'tii'w  i>r  (iiaphoretUw  or  oth«'r  driijiH,  iiiid  tlmt  no  ii|KttlnHiin'  flum 
pm  up  prc-scrijitions  of  a  surgeon  for  -^uch  driijjri-  In  short,  it  is  tl 
old  wtory  t>r  !in  iiltenipt  l>y  ihe  pliy!-iri;iiis  to  mippruwi  the  ."iirgeoii,-'. 
171ft  it  Wiis  onleriHl  that  In  trie  examinalifm  of  the  siirpcons  no  o 
sllunld  l>c  itpptx>VL>d  >vbo  had  not  ^ecn  eome  practtee  in  hoc'])ital!4,  iiad  is 
17'20  all  the  pnietiliuners  of  medicine,  surgen-,  anatomy,  und  alj^^itl 
were  notified  of  the  necessity  of  ixisaing  thie  examination.  (By  "  aluebni " 
licre  is  meant  "  boiuf-M'ttiiig.' )  (^^ce  "  llirtoria  de  la  Mi-<iieina  di 
l«4fi-1700,-'  by  Dr.   Keyes,  daeeia  Mklica  de  Mtxu'o,   IHfJii-lKi.) 

For  a  long  lime  after  the  lirit  Mtlenients  on  the  Atlanlie  eosist  u£ 
North  Ameriea  very  few  edncatcil  pUvHeianH  were  among  ihe  immi- 
gmntit.  Tlin  cioi^'  inclmi*'*!  numy  men  of  learning,  talent^  and  pietvj 
and  some  distiiignisheil  hiwTers  iioeepted  ortiecw  in  the  new  colonies,  bufi 
then'  wim  little  attnictinn  fur  KJiilled  physieians.  Some  of  the  (<o-cHlle<I 
"whip  surgeons"  remaine^l,  having  ojinmeiK-e*!  by  pi-aetii^iitg  "'ii  »hora 
while  their  vesstds  were  in  port.  The  flllIo^ving  extniel  fnini  tiie  Outelj 
riH-ords,  dated  February  'Z,  1652,  contains  a  noliee  of  these  barber  -mr^ 
geunB: 

"On  the  iH-tition  of  the  Cliirnrgrons  of  Xew  Amsteitlam,  that  nnn< 
but  they  alone  be  allowed  to  simve  ;  the  Director  and  ( 'ouncil  nnderstanj 
tliat  sluivliig  thilh  nut  appertaiu  exelufively  to  cbinn^Ty,  lint  is*  at] 
ap[K>ndi\  tlien'tinto ;  that,  no  man  can  Ih'  pii'vimied  o[H'niliTig  on  himself 
nor  to  do  another  this  friendly  aet,  provided  it  be  through  ecurtcsr  mi4 
not  for  pain,  whieh  is  hemby  forbi<rden."  It  was  then  further  Ordered^ 
that  j'liii>-lwirlierM  shall  not  be  allowed  to  dre«a  any  wotmtK  nor  admiiH 
itiUM*  fliiy  i>otioiis  (111  hIioii',  without  the  previous  kiiowIedgt>  and  ^iK<eia] 
ct>n:«'nt  ot  the  petitioners,  or  at  least  of  Drt'tor  Iji  Montague. 

In  J'Wian  act  regulating  ehirnrgeons'aecouiil^  wm*  jkuw.hI  in  Vii^'nla 
{Hni.  .Stat.  Va.,  vol.  ii.  }i.  Itl'J).  j 

At  a'Mmewhat  later  jjcriod  in  Connecticut  the  popular  feeling  .«eenHl 
to  Jiavc  been  rather  in  favor  of  ignoninee  in  a  nimlieal  man,  if  we  ma^ 
iudge  from  the  fact  that  in  17<)(!  the  physiciaiiH  of  LitcliHeld  eotinty] 
having  endenvorcd  to  form  a  medical  a;*3«ciation  and  having  applied  fo| 
a  charter  for  that  imrpnr^,  were  refu!*d  bv  the  (ieneral  v\p«*enibly  on  l)i^ 
ground  tlmt  it  would  form  a  inonojuily,  and  that  as  to  (juaeks  and  ignoraul 
men  it  was  sliuwu  tlmt  they  never  adminiHtered  any  physic  without  tlli 
pravers  of  the  mininicr  (whieh  eaiinni  Im- sud  of  the**dncaii'd  phyr^irianit)! 
and  that  no  niedi(^ine  «ui  lie  sfrvireable  without  the  blc^wing  of  (ifid 
(See  ['eters'  Grnri-al  HiMon/  of  (hxiierfinif.} 

In  llie  cjirly  ilay^  of  N'cw  Engliinci  medicine  was  in  its  priniiti\*l 
stage,  being  iii  the  haiidi*  of  the  clergj-.  The  earliest  practll inner*  oH 
writers  on  medieal  fiubjects  were  elerg^'nien,  many  of  wlirim  had  ifgiij 
larly  studied  medicine  in  onler  to  fit  themselves  for  the  duties  of  tnei| 
new  field,  just  an  fii>nie  of  thun*  intending  to  l>e  mi»vionarie.«  do  ai 
the  present  day.  Fur  example,  Charles  ("hatmcy,  the  riewnid  piY-iiiident 
of  Harvard  ('oUege,  gmduiUtHl  in  l>oth  diviuitv  and  medicine  at  fai* 
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TIm'  flol  prifiU-d  (Idc'iuiH'iil  I'fliitinjr  to  iiu^tliuiiie  Ismu-d  in  New  Enjr- 
IadiI  i»  hy  li  elfi^yinaii,  Tlinnuir^  Tliiitrlivr,  whu  (-.'kiic  In  ihis  miintr}'  in 
1S«5.  It  w  n  ItroftdiiiJo  .ahe*^!  or  tM»;t«r  luMtKril  "' Bru-f  Ttiilc  to  (jtikle 
Uiu  Coiiiiunii  l\-opl«  "f  Xt'W  Kn^'tiiiiil  Huw  to  Onlvr  Tlu'ms»-lvc---  itml 
Theirs  in  tin-  Siiisill  Porks  or  Ml'sihcIh."  Thin  i*  iwtmlly  .■<!iiti  in  Ije  the 
tirvt  rof^liral  work  piiMi^tiol  in  Aiiu'ritii.  I)iit  wwnil  wtTc  i»ririte<I  in 
S(e_xiro  diiriiij;  tlie  sixtct'iilh  (.-enturi-',  us,  for  exanijilc,  Alphumo  Lo^tcz 
ilr  ltit\i>jo»n  tmmmn  1/  rayypU'Jcinn  <le  nrugia  con  tin  artr  para  mnt/rar 
f  exftmrii  tir  linrfirrnn  :  Va  alktilido  en  rttlo  mccunifa  edUiow,  W  origin  y 
waeiminiin  ilf  laA  rfiimtm  [etP.].    {Mexici,  15fir»,  -Jto.) 

Tlu*  fiixt  nii.'lhotlir-al  uttniipt  lit  the  n-piilatitm  of  praptic"-  Jipjvears 
til  lutvit  Infii  iii:uli'  \}\  Vii'giiii:!  in  17't(t  in  iiii  nvi  n'piliitiii}!  fi-c^  »iiil 
the  (uximiiiIjs  fl»r  tin;  pnictiw  of  physio.  Tliis  Kx«l  the  fw  for  tht-  onli- 
uar^'  .tiirp'onK  iirii|N>th(-carii'H  itt  five  sliiDiiipt  u  vi^it  within  ftvt-  Piihrn, 
and  ten  fhilliii|rs  within  ien  niilt.-:*,  but  thusi'  [KThoiis  who  have  ^tiidietl 
pbj'rio  in  any  uiiivenity  and  taken  a  degree  therein  are  allowed  dotd)le 
tbesD  rote«. 

In  ITtiO  an  net  wan  px<*si?d  by  the  city  of  Xew  York  forMrldiitir  any 
one  to  pntciiM.'  u»  a  phy»iciuii  or  Mtrj^ron  in  »aid  city  until  )tv  ^houUl  luive 
been  exainininl  nnd  nppn^vctl  hy  a  l>nitnl  ii^nipo-4cd  of  "one  of  bis  Mnj- 
«ty'B  4X>iincil,  u  Judgi*  of  the  mipR'tne  cuurt,  the  attonH*y-g«.'neml,  and 
tbi!  iiuiyi>r,"  who  nmy  call  in  tw  their  assijiijuHV  sueh  jmrHin  or  (ii-rwuis 
a»  tlu^y  think  fit.  .\  similar  hiw  was  paN.^Hl  in  Xew  .Icrs^'V  in  1772.  the 
examini-rs  t«'in^  aov  tw<p  of  tht- judj^'L-j^  of  the  tnpreme  nxirt.  In  Alar)'- 
lamlftht'  Di^itrirt.ot  ('olunihia,and  Htnith  Carolina  the  husint:^^  uf  exam- 
ination and  li<--c>iij>in>r  wus  placed  in  the  liandit  of  the  medical  societies. 
The  diatinctiou  between  |>nyxieian  and  surp-on  fntm  diNip|)eared,  and 
there  is  no  trnee  of  !40{<arat«  organizational  for  thcitc  two  cLu^  of  prao 
litiwnLTH. 

Tbf  majority  of  the  rejrnhirly  cdm^trKl  physician^*  in  tin;*  i-nniitri*  in 
177ti  wi-r*-  j;nidiiatoH  i>f  the  Cniver^ity  of  ivlinhnrgh,  the  Hr-tt  .Vinerican- 
boni  Knuluale  of  tInU  5ehool  bavin);  been  John  iMoiiltrie  of  Sjuth  CurO" 
lina,  who  nhkiined  h!«  decree  in  1 74!).  Tbi*  firnt  dissection  of  the  hnman 
boily  in  this  o>untrf  wiw  made  in  Now  York  by  Drs.  Banl  and  Middle- 
(iin  in  17'W.  In  17ot>  a  conrse  of  Icelnres  on  annt^miy  nin!  ^urpTV,  with 
doinon-itmtion»  on  the  dead  ln»dy,  wsis  given  at  Newjmrt,  llhiHh-  I-laml, 
by  Dr.  William  Ilunler,  a  <H>u.sin  of  .rohn  HniKer  and  an  I'Minbiir^'h 
((nulniite.  The  first  reguinrlv  organize*!  medical  school  was  i-stjiblisin-d 
ID  Phibulclphia  hy  [>n>.  \Hlllain  Shippen  and  rluhn  Mor^i,  Iroth 
nativi*.siif  I'liiladelphia  and  trnidnat*.-:*  of  Kdinburgh  ;  [>r.  Shippen  !eo- 
turt^I  on  nnatixnv  and  iiuiyen'. 

'1*Im*  iinly  Mirirind  work  by  an  .\mmran  author  prinlcil  in  the  Unitwl 
8lati*n  prior  to  l.S(X)waj*  the  J'Uun,  Courm-  Practiru/  H-nuirkii  on  the 
Tf-ntinntt  iif  HuM)i(/jt  iiiui  FmchirfM,  by  Dr.  John  .T«mcM  (New  York, 
1775),  reprinlwl  at  I'biliidelphia  in  tlw  following  year  with  Van  Swieieu 
on  Th^  DiurftJirH  Inriflcni  tff  .l/'iniV*  and  Irimffiot  WonmUt  the  whole 
forming  a  ninatl  voliinic  whii-h  wtis-the  manual  uf  the  American  army 
sarjcpann  during  the  Hcvotuiionari*  War. 

I)r.  John  .lorn-*  (1  (2!t-91),  a  native  of  XeM'  York,  iftudic*!  in  Ltaidon 
umler  I'oti,  in  Hiris  umli-r  Pt-tit  and  I^e  Dnin,  and  in  Kiliidiniirh  under 
Uunm,  wa*  *urgv«fu  with  tn>n[>fi  m  tlje  French  Colonial  War  of  1768, 
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and  prufvstror  of  t-tii^Tv  in  Kinjr's  (now  Columbia)  (A)Ilcp?  from  i 
cHininenwuicnt  in  17(>7.  He  i:^  siid  ro  hiive  jHTtomitHl  the  <irst  opera- 
tion of  litliotomv  in  this  coiintn*.  IIi?i  Itcwk,  above  refvrrcU  to,  i^  lu 
tht-  main,  a  comiH'int  of  the  tpiioliiiips  of  PoTt  ami  l*e  Dran,  bnt  eontaina, 
a  fi'w  origimi!  oWrvat ions  the  iiii»»^i  reniiirkiiblo  of  which  is  a  caM  of ' 
trc*|)hiniiin  in  di'liriuni  iK-cnirring  t'i^'htv  tlsivs  afl<T  an  aj)]Kin*ntlv  slight 
injun'  of  the  hfiul.  Thi'n'  was  no  fracture-  After  jwrfornting  llic  (K»nc 
he  0[>ened  ibo  dnra  mater,  but  found  notliiiig,  and  the  result  was  {)roDi)>t 
rt;<H)vciT.  At  (be  hi-ginning  of  the  iiitu'tfciitli  cftiturv  the  h-iiding  sur- 
jt<!«n:<  in  tJie  Unit<'(l  Stjitrs  were  the  twu  Wiirrens  in  IJo^ton,  Phvsick  iu 
Phihidelj'hia,  and  \\''ri(ilit  I'ost  in  >'t'w  York. 

John  Wiirrcn  (17-j;i-l?*l-j(  wis  the  first  jtnifer«or  of  anat<miv'  and 
surjfpri-  in  thi?  Mwlical  School  of  Harvard  Univerj^itv,  which  o]KDed  iit 
1783,  being  the  first  medical  school  in  New  England.  Hcnmnuiatixl  at 
the  shouUk-r- joint  in  1781,exiir[>nted  the  [uirntid  ghind  in  18(4,  ami  liad 
a  gix-at  rcputatlt^n  lu*  an  o[wniU>r  awl  toicher,  but  wrote  only  a  few 
athircsjscrf  anri  jniinial  articlcj^. 

Hij(*on,  I>r.  John  Collins  WaiTen  (177>l-lft56),  .studied  in  Tjondon^ 
Edinbujgli,  :ukI  Paris,  luid  retunted  and  joined  hi.s  father  in  pnietiire  in 
1802,  liei'oniing  adjunct  pnjfeiwor  in  anatomy  and  sui;gtT\'  in  I8()((,  and 
profivwor  in  lS!o.  He  wa*  ji  ttkilfiil  operator,  ami  lnfr(.iiihK-ed  >*vcral 
new  «j|nTation.s  snob  as  excision  of  the  hyn'n\  hiniv  in  1SU4  and  eseij-ion 
of  the  elbow  in  1S;1-I.  In  IH^7  he  ]inbHshc(l  his  Sim/irti]  nhnrnittiona 
oil  fiimorit,  cbicllv  a  (.-olleclion  uf  caw-  oliKTved  and  treated  by  hitu^ 
an  im|)ortaiii  work  for  rcfi-rence.  He  wa«  practically  the  inirodHcer; 
of  aniestlit'-xb  iu  (-urgicul  openitions. 

Philip  Syiig  Pby^ick  (17«8-18.'i7),  railed  by  wmc  tbe  "  Fatlier  of 
Americjin  Siirgen.-,'*a  native  of  PhiKidelphia,  a  pupil  and  prr«)n«l  friend 
of  John  Hunter,  who  refers  to  him  in  bi»  treati^L-  on  the  blood  ns  hav- 
ing ]>eri"(»niicd  ninnv  of  the  ex])erinients  referred  to,  look  hi.-*  me<Ucid 
dcgn-e  at  Edbibiu-gh  in  17D2,  Ix'^-anic  fturgoon  of  the  Pennsylvania 
Hospital  in  171*4,  iitid  was  ap|)ointcd  in  1805  to  tlie  chair  of  tEurgcry 
e^tablifOn?d  in  the  I'nivcrsity  of  Pennsylvania  in  that  year.  Hisoon- 
tribiitioiis  to  jtmetiwd  •*urgr.'iT  wen>  numerous,  but  be  wnitc  nolbiiig, 
and  hiH  vitw;*  are,  for  the  most  \mrt,  known  tbn>ngh  the  trKitiw  of  bis 
nephew,  Dr.  t)i>rwy.  Among  the.se  ^vnitribntinns  m:iy  he  mentioned 
ihc  lengtbcning  oi'  l.>esiult'f  splint  for  fRicturc  of  ibe  fcnmr,  which 
reaebei]  only  lo  tlie  crcrft  of  the  ilium,  making  it  exicnd  from  the  axilla 
to  below  the  foot ;  the  intemal  division  of  strtelure  of  the  iirethm ;  the 
use  of  the  seton  in  imnniled  fmctui-e;  his  o|K-nilion  for  the  cure  <tf 
pretermitnral  anus;  and  the  washing  ont  of  the  stomach  by  miiins  of  a 
guniH-'la^lic  catheter  and  a  syringe  in  a  case  of  |x>i«>ning. 

The  fiist  Irt^turcs  on  surgery  in  i'liihidelphia  were  given  by  I)r. 
Wiiliara  Rhippcn  (173.'i-lfi08),  a' nntivpof  Philadelphia,  who  stndied  in 
Lcyden,  Ediiilairgh,  ami  Ltjnilon,  and  was  a  siH-cia]  pupil  of  William 
Hnnlcr.  In  I  7(i'2  he  gave  a  course  of  private  Ifcinresnn  anatomy  and 
snrger}-  in  I'hihidclphiii,  and  in  17fJ5  became  pmfctisor  of  anatomy  and 
surgery  in  the  Miilieal  De|mrtnicnt  oi'  ibe  I'mver-sily  of  PeniisylvuiiiUr 
just  establishid, 

M'right  Post  (176(5-1822),  a  native  of  New  York,  studied  in  London 
III  I784-8()  under  Mr.  Sheldon,  and  was  apiMiinted  profeseorof  surgcrj' 
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in  tVvlumbia  C^llefre  in  171)2.  Ho,  Rivi  in  ihis  country,  performed  the 
llunti^rlin  oi)erition  for  mu-ilrisin  i.f  Um-  fi-nuiral  in  J700,  lijpitw!  the 
toilH-Iavuin  uD  tliL'  uuttT  hiilt-  uf  i\w  M.-iiti>in  in  1817,  ami  in  18t;i  mk-co?<s- 
fullv  li^tct)  the  oxUTiial  iliac,  \\\\a  iK-ing  ttie  .-^.i-oml  o]K-nition  of  thl4 
kiiwl.  He  u'at*  a  i^killed  anatomit^t  and  a  ^ood  tcacliur,  but  lie  MTute 
Duiliin]^  tM>yun«l  a  fow  noomnta  of  cq^hSl 

'T\w  first  tiy!»t<'niiitic  tnntiae  on  surgery  published  bv  an  Amt>riuin 
Butlinr  Wits  tlie  Elrmnite  of  mayeru  of  Dr.  D^irwy  (Fliilaticlphia,  2  vols. 
Hvo,  1813),  of  which  a  swomi  rnitJcm  a|)j)enrod  in  1M18,  and  a  third  in 
182:1. 

John  Synjt  D«ir-«y  (1783-18ly),  n  native  of  Hiiladulphin,  studied 
under  his  uncle.  Dr.  Phyi*lok,  aud  aftcnrard  in  Ixuidon  and  Parin,  and 
in  IH<I7  l>eiauue  adjuoL-t  profewwi"  uf  suiyi-ry  in  the  I'nivfwity  nf  IVun- 
svlvnnia.  His  l>cx»k  wus  a  juipolar  lext-Uxtk  ;  its  ehiff  vahie  l-*  due  to 
the  fuel  that  it  contains  w  nnn-h  of  the  ex]»frii.'iiee  of  Dr.  Phv^iek.  In 
IHH  Dijrso' suf-re-isfiilly  Hpiled  the  extenijil  iliae  for  inguinal  anenriHiu^ 
thl-*  l^iug  tW  fii>.t  raj*e  of  tlutt  iijienition  in  the  Unitetl  Stiitcn. 

In   1K19,  Dr.    I'hysiek  resi};nfd  ii-*  pnifL'Ssor  of  sunrery  to  Uw^idic 

Iimfesttitr  of  aaatoniv,  the  eliair  of  8urm*rv  U'in^  fillwl  liy  Dr.  (iib^m. 
►r.  Willi:un  (.Jilwrn  (I7SS-!H(;«)  wa-t  frnm  in  Baltimore.  Mtl.  He 
i4lnilieil  in  Kdinburjrh,  when-  he  jrnuluated  in  ISOil,  wa-;  ii  jin[iil  of  John 
Hell,  anil,  afu-r  iiis  uraduatiotij  of  Sir  Charleji  IJell  in  I>»n(Ion  ;  nrofe.-wor 
of  enir^cery  in  the  Univendty  of  Munland  in  1H12,  and  pnjfeiuujr  of 
esorp'i^'  in  tl»e  l'niver}*ity  of  Pennsylvania  from  IHIli  to  IHO-").  when  he 
rej«T>.'iK?tl.  In  l«24  he  imhli;*!!!.'^!  hi^  Jufitifutcmind  imictkf  of  mrgrrn, 
which  boeanie  a  |Mi|mlar  lexi-lMHik.  the  eiifhth  (xliiion  haviuy:  ajijiearfd 
in  Iti'jO.  llv  Wit-  tin-  fir«t  to  iierf'trm  tlic  ii|)i'r.uion  nf  ligation  of  the 
»iuniioo  itiae,  winch  he  diti  ui  1812,  an<l  t^uci'cssfullv  to  n>|Hat  the 
<  jTsarran  ivctinn  on  the  .-Time  piitient,  which  he  did  in  lH.'t7.  Ili>« 
ivpirts  on  rupture  of  tlie  axiHar\'  arteiT  In  attenipljt  to  re«.tuei>  old  difi- 
ItNiiti'ins  of  the  head  of  the  hunieru.-*  cotitribuleil  fjn-Jitly  to  UU  rcpii- 
inliun.  He  lornied  a  lai^  and  valuable  cnlltN-tion  ai'  p«tholopi4nl 
»Iiecinit'ns,  eol-iii-d  dnnvinp"  i»f  tuiwif*.  etc.,  mmc  of  which  are  now 
in  the  Amiy  Moilii-al  Mut'cuui  at  ^^jwhinpt(»n. 

Tlie  ^oir^eon  of  the  firwt  fiart  of  th'n  cenlnrv-  witose  name  i»  now  best 
known  to  fame  wa.*  Dr.  Kithinirn  McDowell  (1771-lK;M)t,  a  native  of 
Virdiniu,  who  tttudii-il  in  Tjliulinrj.'h  in  179;i  under  John  IWI,  who  was 
then  jHviai;  siwi-ial  atlcnlioii  to  dir^it-^'s  of  the  ovaries.  In  17!l">  he 
ei>ninieucti|  pmciict' ai  Danville,  Keoiticky.  and  wwin  hci^ime  the  liinl- 
ii^j  phvMcian  of  the  We-^t,  In  l«(i!)  he  ix-rfomu-d  the  first  nietluKlical 
excision  of  ihe  ovar^'  fi>r  the  cure  of  tumor  of  tluit  orpin,  and  mihlihlicd 
an  Bcf-ount  of  it,  and  of  two  other  similar  cases,  in  the  Kclrrtie  ilrp^rtory 
of  Ifiiliidelpliia  in  1S17.  Hi!*  report'*  of  the  M|X'nition  atlmcte*!  little 
Attention  at  the  time,  and  the  fi-w  nnbli>he<I  ciiniuicnis  on  thcni  were 
nw*>]ly  c-Xpri-s.-i|iia*  of  doubt  as  to  the  nccunicy  of  hi*  statemeuts ;  but 
the  iKiiMT  of  Mr.  Limn?,  "Olwrvniioibi  on  the  extirimtion  of  the  ova- 
FMU'  in  tlu-  Eflinftiirtf/i  Me^Ueal  nnti  t^iirffiifi/  Journal  in  IK2-I,  nia<le  ihcni 
gmenilly  known,  and  altliou^h  it  wa^  lon^  aHer  that  date  before  ova- 
riofumr  IwH-jinn' 
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dne  tit  M*-Di*well  tor  orij;iii:itinir  it  has  never  wince  l>ecn  wriou.-ly  dis- 
pnted.     He  wrote  vcn-  little  and  ven  reluctantly,  and  was  not  a  teacher 
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in  any  school,  but  his  nunic  eltiDils  high  ia  the  list  of  the  great  sui^geons 
yf  .Vmerif'a. 

AiiothtT  4listiiipiisheiJ  sui^pon  of  this  period  was  I>r.  Nathan  Smitb 
(17'i2-lS*29"i,  u  mitiveof  Massiichii^iotts,  \v!i(i  studied  in  the  Harvard  MnH« 
cul  SrhiMil,  in  Kcliubiir|j;h,  and  in  Loinhxi,  and  in  1T!)7  founded  a  iimlicii] 
schiM)!  in  connwtion  with  Diirtniouth  (Vdlejjit?.  In  iJ^lIi  he  VjccimH'  yrtv 
fwwor  of  Du-ilicine  and  Mn■lu^•n■  in  \:\Xv  ColK-gv.  He  wa.-*  the  i40<^>u(l 
jwrson  to  jwrfni'in  uvariuinaiy  in  this  (NHiiitry,  whii-ii  \\v  did  in  .luly» 
IS^I,  i\-ithont  :my  knuwlrtlgc  of  the  work  ot"  M<-r>nwcll.  I!**  |K*rtnrm<'d 
the  first  aniiHitatioii  ut  the  knee-joint  iu  the  I'nitfd  Suite;-  in  18114.  first 
iiaeil  the  trephine  in  loeuli/^tl  itiHnmniaiion  and  uhaeo^  of  tlie  shufls  of 
the  long  hones,  jind  intmdnccd  tlie  nuititpulation  method  in  the  treatment 
of  iUslmnitionh  of  the  hi[i-joint.  lie  wrote  little,  but  nil  aeeount  of  bia 
methods  und  [tnietice  is  jciven  iu  a  litth- book  entitled  .HcfUfol  antf  «>ir- 
f/icit/  tnviiivirx^  c^Iiled  by  hiti  sun,  Xatliau  R.  t>unlh  (|niblitihed  at  BidtJ- 
moiT<  in  lf4;il).  It  etuiiain!4  an  evrelleiit  [Ki[.ier  on  necrosi.-^,  a  di-seriplioa 
of  an  hnpmvxl  flp|>nnitus  for  the  treatment  of  frtclures  uf  the  femur,' 
reiitark^  on  dUIoeiuious  of  the  hip,  irtc. 

Some  Ijold  niK-nitiouH  weiv  jH-rfurnuil  in  these  early  (biy-i  liy  nu-n 
wliu  wmte  nothing  and  uf  wlmm  little  iiskntiMu;  fiir  example,  :ilid«ini- 
inal  seinion  lor  extni-uterine  jnvgnnney  in  170it  by  .b>hn  liiml  of  New 
York,  inid  in  17U1  by  William  Hnyriham  ;  the  lii?atiou  of  the  eommon 
carotid  in  1>103  hy  ftlui^on  Kitoli  t'o}^weli,  and  in  X807  by  Dr.  Amo» 
Twiteliell  ipf  New  Hanipshin' ;  the  enniplete  exeision  of  (he  clavielc  ID' 
1811  bv  Dr.  Clinrle:*  McCivary  of  Kciiuicky  ;  nml  Hk  cxcifiion  of  ii  port 
iif  the  lower  jaw  by  Dr.  Vi'm.  II.  Deadriek  nf  Teuuessi'e  in  1810,  In 
iHlfl,  Dr.  W  tn.  C  I'hiniel  nf  Siivaniiali  first  employed  extension  by 
nieaiih  •'{'  a.  weight  iu  the  treatment  of  fnieture  of  the  femur,  but  dit! 
not  publish  the  nu-lhod  nutil  1X20  (.-Int.  J.  Me<t.  Sr.,  182i),  iv.  ;J30).  In 
18'2.'J,  >[e(iill  nf  Mart-laud  fineeeiwfully  ligjiled  Imtli  cjimtids;  in  1B24, 
Dr.  D.  h.  Knilgvr.«  ivmoveil  nenrly  the  uliule  uf  buth  np|x^r  jaws. 

IV'twci-u  IH2(»  an^l  Ift'ri)  tlic  pnnnineul  surgr-oiis  iu  tlie  large  eitiea 
were  Juhn  C.  Warren  and  George  Ilaywaiil  in  liuf^ton :  Valentine 
Mutt,  .T.  Keaniy  liuilger!*,  ^Vtllanl  Parker,  Alfred  C.  I'ort,  an<l  Jolio 
Watson  in  Xe^v  York;  W.  Gilx-aon  (atxive  referred  to),  J.  U.  Barton, 
Gfoi^'  McC-'lellan,  George  W.  Norris,  and  Thomas  D.  Mutter  in  I'iiila- 
di'lphta ;  Natlutn  H.  Smith  in  Itidiimore;  It.  D.  Mu.ssey  in  Cineinnati; 
am!  r)aniel  Bnuuaitl  iu  Cbieago. 

Valentine  MotI  (178'>~]8*i"i),  a  native  of  I^img  Island,  the  son  of  a 
physician,  studied  nuYJieine  at  Columbia  (\»llege,  obtaining  his  degree 
in  IWOtJ.  He  then  went  to  Lunduii,  lK3e]uue  a  puijil  of  Abtloy  CtKiper, 
rtriuniifl  in  1810,  and  wa>4  ap|K>inte<)  [imfe^'^tr  of  surgery  in  C-olumbia' 
College,  and  in  ISI.%  ivben  lIuV  silimil  whs  rnergcil  in  the  faenlt}'  of  thftJ 
College-  of  Pliyjiieiaiifi  iuid  Surgeuns,  he  rtilaiiuMl  the  crliair  uf  surgery.  Ill' 
I82ti,  with  the  ol her  pmfeK-nr:.  uf  the  ("ollege  uf  I'livsieians  and  Surgeons, | 
he  reciguotl  lilh  ehair,  and  then  with  wvend  of  liiii  as-^jeiatei*  fuumled  the 
Rutgers  Meilieal  College ;  he  tiwik  the  ehinr  of  operative  mirgery  iu  ih(y 
College  of  Phyttieiaui*  and  Surgeons  whieb  lie  ivpiigned  in  1H34  on 
aetvunt  of  bin  health.  In  ltS40  he  wmt  ap]K>inti>d  iu  the  profeRenrtthip 
of  sni^ry  in  the  Mcdieid  l>epiirtmcnt  of  the  I'niverslly  ot  New  York. 
For  the  next  ten  years  hi;*  reputation  drew  erow^le  of  students  from 
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poit^  of  the  United  States.  In  1850  he  resigned  the  choir,  makiiig 
ontitlicr  visit  to  Europe.  In  the  i>|>ring  of  1852  he  was  nu|KiiiiU*iI 
piiu-ritiis  iimliwifir  oi"  jfiirjren'  in  the  Me^ri«il  Dt-pdrtjiicnt.  of  tlie  rTni- 
vrp-ity  i.f  tlie  <_'ity  f>f  New  York,  and  from  that  time  until  hiii  death 
hr  drlivurwl  mi  aiiiiiml  e<»ur!«  of  Kfturee. 

Moti's  firwl  ■•(iiitrilmtion  to  n|H'rative  ciirp-rv  \vn.>  the  linaliirc  of  thi; 
innoniiimte  ailery  in  1818,  the  jwiticnt  surviving  for  :i  long  time,  hut 
finallv  dying  of  eetimdarj"  lifmorrhagt'.  Tli«  <w(?e  iwtahliKlicd  the  pmu- 
tieahiHty,  and  the  proprietj-  in'  eertiiin  rtirir-n,  of  the  oiierntion.  It  was 
fiuUty  f*iicces.-fidly  pertiirmed  by  l>r.  A.  \V.  Sruythe  ot  Mew  Orleans  in 
isiii.  ill  whirli  en.-*  n-peiited  lieniorrhages  iil.so  ixtuirriHl,  and  the  verte- 
bral arterj-  was  ligateil  tilty-fmir  lUiyj*  after  the  fiiist  njxrmion.  ^^ott  first 
applied  a  tigaturu  b)  the  primitive  Dine  in  1827;  in  I82S  he  entirely 
rrmovwl  the  elavlclc  for  o-;tro«nrrnnia ;  in  181*2  lie  made  an  original 
operation  for  the  relief  of  aiikvUi^iis  of  the  lower  jaw.  At  the  time 
when,  in  1K21,  he  exciwd  the  right  half  of  the  lower  Jaw  in  a  en.7e  of 
tumor  Ik-  wii«  not  aware  tluit  a  similar  ojK-iiition  had  lu'eri  |)orfbrnieil  lu 
lH]t)  liy  Dr.  AN'.  H.  IX>adriek  nf  'reiiiie.<«H^,  .«inee  do  historv'  oi'  the 
o|K'ralinn  wiw  p»l)li>h<H|  until  1828.  Oupuytreu  in  1812  Jiad  removed 
a  largf*  pijrt.  of  the  lower  jaw  for  ejineer.  Amputation  of  the  hi|>-joitit 
was  [•erffknucd  by  l>r.  Mott  in  182-i.  and  it  was  for  some  time  su!i]>oi»*Hl 
tliat  it  WHn  ihe  first  openitioii  of  the  kind  in  Aiiii-riea,  but  it  is  now 
known  lliiit  il  «iis  |KTfornii'd  by  Dr.  MaltiT  Bra -h( -sir  of  Ki'Uttiekv  in 
ISIMJ,  but  nr»  aei>ount  of  W\-%  nmQ  had  ever  l»orii  i>iibliHhed.  Speaking 
of  hiji  exeision  of  the  elaviete,  Dr.  Mott  called  it  his  "  Waterloo  oi»ra- 
tion,"  since  it  wiu*  uertomied  on  the  17th  of  tlune,  the  day  before  the 
aiinivcrwirt-  of  ihat  l»yttle.  In  IHi;j,  Dr.  Charles  MeCit-ary  had  rtiiioved 
the  right  rlavi<-Ie  for  di^«'a^*l'  of  ilip  hone,  but  it  wax  lirtle  enlargiMl,  eorii- 
pamtivi-Iy  i-i>>]nft'il,  and  the  opt^-nition  wiis  a  verv  *«imple  one,  lu-ing 
riitirely  difl'fn'iit  from  the  extremely  ilillicidt  npcnitioli  perfonutnl  by 
I>r.  Mull.  The  imlieut  nipirlly  nr4<overi<<l.  Heside.s  ihe  iiinoniinal<e 
Briery,  lie  tie<I  the  foilielaviait  eight  tintets  tlie  primitive  carotid  fifty-ouc 
CiuHtt,  Uie  l■:^^^tid  luiw,  the  otmniou  ibae  once,  the  exteniii!  iliac  rtis 
tinira,  ihe  internal  ilia*^-  twior,  the  fi-nn-nil  fifty -seven  lime*,  and  the 
|""pliteal  ten  limef*,  111^  writings  coiLtlHt  mainly  of  re|M>rla  of  cawea 
ainl  ownition-)  for  [K-riixliealti. 

J.  Kwiniy  R.Mlgen»  (1793-1851),  a  native  of  Vvw  York,  wan  a  pupil 
«f  Dr.  Wright  l**>!*t  and  gnidiiatetl  at  the  College  of  Plivfleiaiii^  and 
SnrgwiiiJ'  ill  iKli),    He  -irudinl  in  Ix>ndoii  umlir  i\-*rlc'y  Cooper,  lier-.ime 

.mrg'-'in  of  llu*  New  York  H(»spital  in  IH22,  am)  tied  the  left  !<uhelavian 
■ner)'  wilhiii  the  .-^ideni  for  aneurism  in  IH-l-'j,  llie  (ir-st  time  tliii*  opera- 
tioo  had  brt-n  [MM-fornie^l :  it  was  un*iitii-».'».-ifnl.  The  lin**  i'ueve.-*.fiil 
otifrilion  of  ihiti  kind  wai^  by  Dr.  Iluli^letl  of  Baltimore  in  181)2.  Dr. 
K««lg»'rv  )4ueeeAHfnlly  mnt\  an  ununit<«4l  fnieturc  of  the  humerus  in  ]8'27 
after  exuLiiun  lunl  Ut-a  unsueeeiSHfully  iH-rfonunl,  |H•rhap^  ilie  lirsl  ope- 

•  rntion  4tf  thirt  kind,  and  iiiacle  a  euneiform  <t?-iiH»tomy  in  unkyl<«;is  of  the 
hip  iu  1841).      Ilf  wrote  oidy  a  few  ikiimt-*  fur  |MTi<.ilii-alfv. 

Witlard  Tarker  (I8<K»-84l,  a  native  ttf  Xtw  llain|>>hire,  Htildied 
omler  John  C  Wurren.  and  gniduat'il  at  Harvard  in  I8:tO.  He  was 
for  a  4i(>rt  lime  profesAir  n(  t^ntveni'  in  Uerkr'hire  Metlieal  College,  and 
miA  a  culleagiie  of  <_!n)»i  in  Cineinnuti.     In  iHlii)  he  beciuoe  pr^ife^vor 
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of  f*ui^rv  ill  till'  Colk'gc  *}i  riivsk'iim)*  iiiul  SurguipiK*,  surgeon  of 
Bellt'vnt' H<>j^>ital  in  lK4o,  niicl  mn-gi'dji  of  the  Xt-w  York  Hospital  in 
IS-IO.  He  wbj?  an  excellent  tosiclier  ami  upt-nitor  ami  greiitly  beloved 
by  his  pupils,  who  conslituted  his  \w^\  (xmtrihutiotin  to  suih^ctv.  He 
■was  the  tiPSt  o]K'nil'>r  for  strahii-mii*  in  llii?  countrv. 

Alfml  V.  P(wt  (1^05-85),  n  niitiv*'  of  New  York'uatl  a  m-plu-w  of 
Dr.  Wright  Piwl,  f^mclnnu^l  in  ineilieino  at  llu;  (.'ollejie  ot"  I'liysi^'iana 
and  Surgeons  in  Xew  York  iu  1827,  ami  wiitiiiued  Win.  sludie!*  in  Paris, 
Berlin,  iiini  I'Minlmr^ii.  He  wa.-'  one  of  the  founilers  of  t))L'  Medieul 
I>e|«irtmi'nt  of  the  I'niversity  of  the  City  of  New  York  in  IHol,  in 
■wliieli  lie  was  profe-wr  of  surgery  :iml  patlH>lnjrii-il  aimlomy.  He 
wnile  no  syt'leniatir  treati.-e,  Imt  con1rilnite<l  nuniei-ous  eaaes  to  the 
journiilB,  and  wns  Hperially  skilled  in  plat^tie  Mlr^^erv. 

Joiin  Watson  (1807-(W),  a  native  of  Irelnmt,  »wne  with  his  pa- 
R'nts  to  Ampriea  in  1810,  and  jcradnated  in  1K.'12.  He  beeame  sur- 
geon of  (he  >'ew  York  Htcpitid  in  IS.'Jii,  whciv  he  (irrf  iiitnKbui-d 
regular  rllniral  iiistnieiinn  in  siirgi-ry,  though  Dr.  AlexaniU'r  H.  Steven* 
had  previongly  delivertKl  occawional  eliineal  lectures.  Tie  contributed 
many  cabe."-  \a  journals,  but  wrote  no  sjstenuitie  treati.<ep.  He  collected: 
wliat  \va.')  at  that  time  the  most  valuable  private  metlienl  libnir}*  in  this 
country,  the  yi-eiiter  jrart  of  whieli,  after  liiit  death,  wa*  left  to  the  New 
York  Itospitiil  Libnin'. 

.Ii.lin  Ulit^  Harton  (17ft4-lft71),  n  unlive  of  Lnnearter,  Pa.,  grad- 
uati-d  at  llie  iMiiverpiilv  of  PvjinsvlviUiiii  in  iJ^lJS,  uiul  beeaine  cutyeoa 
of  the  Pennsylvania  flcit^pitjd.  tli^  name  ig  aiwoeiated  witli  a  fonn  of 
fnieture  of  the  lower  end  of  the  radiii?'.  with  a  i^pecial  form  of  Iwndaira 
for  fnieture  of  the  jaw,  and  with  <wteotoniy  f<ir  aukylotsjs,  whirl)  he 
fiixt  [M-rfon)ie<l  in   ]J*26.     \i\  1h;J4  he  \Nired  a  fractun-d  patella. 

(xeorge  MeClellan  (17i'fi~lM47)  was  a  native  of  ('(Uineelient  and  a 
pupil  of  Dr.  Dornev,  gnidiiating  at  the  Tiiivorsity  of  Pennsylvania  in 
l«ii».  He  founded  the  Jefferson  MedienI  College  in  IH24,  in  wliich  lift 
was  piijfef^Mir  of  snrgerv  until  IH^H.  He  exrisiMl  tlie  IiihIv  of  the  luwef 
jaw  in  1S23,  exciw-d  the  pamtid  glnnd  for  tumors,  and  ivas  n  l«ihl  and 
showy  operator.  After  hi;!  death  his  Umk  on  J'riwijtlrii  <[mf  prnrUvt:  of 
sui-ffeiy  wa^  puhlishitl  in  18I8  :  it  U  noteworthy  only  for  (he  veij", 
excelleat  deMTiptlun  of  choek  whieli  it  contains. 

Gi-orpe  Waj^liington  Norris  (180S-7o}  was  a  native  of  I'liiladelpliia, 
and  gndnated  at  tin-  Fniverjiily  of  Pennsylvania  in  IH'-iO.  .U'ter  twoi 
years*  st-rvrce  in  the  Pennsylvania  Hospital  lie  went  to  Pari**,  and  Htud-i 
ie(J  niuler  Dupnvtren,  \'elpi'au,  and  Rnn\.  He  liemine  nurgetm  to  the 
Pennsylvania  itospital  and  nroftsjuir  of  clinical  surp'-ry  in  the  I'ni- 
versity  of  Pennsylvania.  His  luime  is  well  known  iu  niedlctd  literature 
from  the  extrenu-ly  vahiable  .stalisii<'nl  ciUitrihntioiiH  to  pnieiind  sui^-ry 
which  ho  publishetl  in  the  Amerieftn  Jovmai  of  th<  }Mimt  Srinnvn  l>e- 
tween  I82H  and  1851.  Tliey  rank  among  the  Ik'.-**  work  of  this  kiud 
which  hiw  ever  been  done  in  any  country,  and  Ins  reiadis  an'  iji»»iiil  iq 
all  Hubrt'ipient  tmilises  upon  ihe  Mibjt-ctj^  npim  wliit-h  he  wmle. 

Thoniari  Di.'iit  Miitter  (iKll-odj,  a  native  of  Virginia,  griduattil  ai 
the  University  of   Penusylvanin,  after  wliicli   he  studied  medicine  ia 
Paris.     He  l)e(«nH' pnifesHir  of  medi<'ine  in  the  .Ieflei"H»n  Medical  Col 
legt^  in  1841,  anil  is  celebrated  for  his  plastic  ojwrations  for  the  c4iro  of 
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drformitiVjt  rtwiUinjr  frf>m  Imnis.  He  gave  liis  niuwiun  to  titc  Oollr^ 
of  PliVMr-iuus  of  Fhilafl<'l|)lti:i,  witli  tliinv  llidiisaml  dollnrs  for  itA  miiin- 
tctuina-  anO  tin*  uiiitutviiieul  uf  u  k-ctiiixviuip.  In  tliUcouuiK'liuii  iiuiy  \m 
tncnttftniil : 

William  E.  Homer  (17f>3-18r).1),  a  native  of  Vir^nia,  who  ht-cumc 
n  Hir|:e<jn  in  Hu:  h»riniUil  (I^purtiiu-ni  of  tiiv  unuy  in  IHl-'i,  when  \iv  wus 
Iwi-niy  yrars  old  ami  liHore  he  Imil  (i^rwltiatod.  Hr  Ihtjwup  profct^sor  of 
Kitutomy  in  iht;  Univcn-ity  of  IVtiusylvaiiia  in  1831,  succeeding  ]>r. 
Ditistrv.  Hi-*  name  is  connocUHl  with  (he  \\'ii*t;ir  ami  Horm-r  MtL'*oiim, 
wliich  he  lii-ijUBithwI  t»  th**  iiniveiNity,  an*l  also  with  the  niu^te  which 
lu"  nanittl  thr  "  tfii«ir  tarsi."  His  muitributions  to  ;*urjrcn' are  to  be 
ffKiml   in  pttpcTK  in  the  Amfricitn  Journal  of  the  Maiu'ttl  Seienfen. 

R.  D.  Mu!i«'y  (17}*<J-186(>),  u  native  of  Xi-w  Ha[n|K>lurt>,  HtiKllitl 
In  '■  '  umler  l>r.  Nathan  Smith,  ami  f^nliiiil<Hi  at  the  fnivi-r^ity  (if 
1  .:ltiiii  ill  I8W,     He  wile  pn.ifc?(«ir  of  tJie  theory  ami  |»r:iclicc  uf 

nifiliriiir  at  Ihirlnioiith,  IXI  )  ;  prun's^itr  of  tinntomy  ami  ^ai'^^n'  in  the 
wm<-  M-h4M>l,  |J*Mt ;  itrofc«*or  of  -tiirjjen'  in  the  Meiiiriii  Collc^  of  Ohio 
at  Cincinnati  ih  IH'tH;  au<l  pri>fe;«i>r  of  riui^TV  in  tlie  Miami  Mixlical 
rVillejji' in  Cinciiimiti  in  IHO'i.  He  was  a  IriUI  o|H!Ritor,  and  tirxt  tied 
l»<ith  »5inili<l  artfries  in  1H27  for  a  larffc  bleeding  tiiiiior  of  the  hwul,  and 
n-mov'it  tlie  si-JijHila  and  chiviele  fur  tinuor  fotlnMiii^r  anipulalioii  at  the 
j.I>iiuld<r-iniiil.  HIk  iinly  «-onirilnitii>ni*  to  snrgind  lilenitiire  weiv  in  the 
f-ktO'-  iif  n'i;«irl»<of  vor^^  in  ihejonriiaK 

l>iiniel  lirflinard(18I2-(itj),  a  native  of  W«>tem  New  York,  j^nidnated 
a1  ihe'IefferM-ti  MhIicjiI  {'ollt-;;*',  "Philadclnhia,  in  18.34.  He  succe-wfidly 
HI  d  ai.  thf  hiiH-joiiil   in  ('liie.*\fro  ni  1K:!>{,  whieh  estab]t~lut)  hitt 

r.  :      I,  anil  iti    I  M.>|  niil)lishtHl  an  exci-lleiit.  (S«iy  on  tlie  tiTeatiiutnt 

(A  unuiiitetl  fnirtiinw.      lie  was  tlie  foumhr  of  Ku^li   Mefllcjd  Collrge. 

(hw  *}(  llif  in'wl  ci'h'linilcil  siirp-oiis  of  tlie  We-nt  of  tlii:*  |n'riod  wan 

iV'DJaiiiin  \V\  Dmlh-y  (I"H.">-1S70),  a  native  of  Vii'ginia,  who  grachmte*! 

tut  ine  I'niversity  oi*  IVnns^-lvanta  in   ISOd,  after  whieh  lie  ^tudit^t)  in 

'nrift  and    Ijanidnii,  rftiimiii^  to  Iji^viii^ton  in    1K]4,  and  liecaine  pro- 

i-i9x»r   of  ajial"inv  and    Mir^-ry    in    the    Mf-dieal    DeiHiiliiienl    <pf  the 

'TnuL-ylvnriia  I'mvert-ily  in   1817.     \\\s  repntution  nst4-<l  mainly  u|Hm 

hL«   oiHTition;*  lor   lithoti>niy,  which    he  jierfonned   two  hundretl  and 

lwnity-4ivi:>  limiv^  with  utmo»>t  un|>simllele4l  An(T(>HH.     He  wrote  mitlting 

[*x<vpt  a  few  fhort  o»way!'.  the  first  of  which,  itiutcrvftiioiut  on  injurU'tt  of 

ikcul  [inetudinj;  n\»'ti  ot'  tn-phinin^  for  ei)ilep»w],  wai4  ptihliKhe<l  in 
fir-t  nnmher  of  llie  Tnnuiit/rftnla  Jouniftl  of  JAWiWiir  in  I82S,  and 
U  a  vt-ry  iiii)iorUint  i>«[»er  in  the  hiatui"v  of  this  opi-nition. 

We  mm-  eonie  to  an  e|>och  in  the  hipiOir^'  of  surpTj-.     On  November 

3,  IMfi,  Dr.  Henry  .1.  Bigehiw  nwl  l>efore  the  Amerii^n  Academy  of 

Art?*  and  Scieneeti  nii  ubc^tnict  of  a  papt-r  which  wa;*  pnblished  in  fiill  in 

the  HiMfHt  .Hrriintf  iinrl  Siiri/ii-iil  Jnurntil  nf  Xovenioer  IS,  184(1,  nnder 

.liic  litb*  •' IiiHen»ibiIity  diirinc  <^in'|!ieul  o(K.*nition«  pnHliiee^l  bv  iiilmUi- 

[tion,"   wliirh   n-aj4  the  lir^il  definite  aeiMimt  of  the  niethiMl  n^  pn^lne- 

[tioii  of  idtififnelory  aiiie.-thenia  in  fiit^ienl  oiM-ratioDK.     Writer?'  of  the 

tlliirtcenlh  at>d  fourteenth  centuriex  liad  dervrriiwd  the  iidialiiliun  of  tiar- 

|.<»itic  vnpore  fmni  certain  planti*  for  thw  |iiir]>o.s<'.     Sir  Humphry  na\'\' 

SUgjre^tv^l  in  1U(>0  tluit  "iiilhniH  oxide  may  probably  be  u.-^-d  with 

ttofcu  in  5urgiml  oIK-^ltio1l^."     Mr.  Hickman,  a  I>»iidon  i^iii^^n. 
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liad  wntten  in  1828  a  letter  trt  Kiiip  C'liarles  X.  (wliicli  letter  was  laid 
Ix'fitre  tlie  Atwk'niy  of  Metliriiie  nf  I'siris),  iu  uliieli  he  kikI  tluit  he  had 
(liscoveiTtl  the  nienrirt  of  iM-riViniiiiig  the  most  trntiliIe>ome  npemtions 
witli'iut  ])ain  bv  [mxhieing  iii!?eni*il»ility  by  the  iiitnxliK-ti'ju  of  ■.■ertuiii 
Kurt's  int<>  the  lungs  (Arffiii:  jfiii.  tie  mftl.,  ]s.t  .-^t.  sviii,  p.  ■Jvi.'i).  Dr. 
Orawronl  \V.  Long'  of  Athens,  Ga.,  Imil  prrnlueed  auicsitheaia  by  etlier 
in  1842  for  the  operalirm  of  n-nioving  ynisiU  tumors,  hut  hail  not  jmb- 
linhal  the  lYsults,  when  I>r.  WaiTC-n  iiUdwed  a  (h^ntist,  Dr.  Murt^in,  lo 
give  ethtT  t<»  prtxhjee  iriseiisiliility  while  he  JH-Tfonned  a  small  o]>era- 
liun  in  the  Massj»:hiiwttt*  tienenil   H<w|>it!L!. 

It  is  to  Wiirrcn,  Hay«fir(l,  iind  Higelow  that  the  .«nrpien!  world  lai 
indebted  mainlv  fur  u  Mifficient,  j^eneral,  and  sife  mcthiMl  of  anaesthesia. 
Morton  wnntotf  lo  mtent  hin  method,  whieh  Mtis  not  a  ihomug:hiy  nale 
one  until  iiiodi(ie<l  by  Bijrelow,  and  littlt'  mnlit  i?*  due  to  him  or  to  Wells 
or  dark  SI  HI  for  the  [lavt  whieh  tlwy  then  plnyeil  in  the  IniMiii'ss.  The 
j(tatenii-nti*  M'  IV.  Uijjelow  \v<r(^  nadily  !U-fi-]»ted  by  siirjj«Hins,  and  early 
in  lrt47  anwsthesin  wiu*  in  ).T.'nenil  use  tliroughinit  the  eivilized  world. 

Xolliing  liUe  it  had  been  known  Ijefoiv,  and  tliere  has  been  littlfl 
improvement  in   it  sinee,  for  ehlomforni,  tliougli  more  eonvenieut  fol 
use,  i!*  deeidwlly  mon*  tlungi'rous  limn  ether  in  many  ea-4'.s     ^lost  of  tlifl 
great  opLTiitions  had  been  devised  aail  performed  In-  a  few  skilled  opera' 
tors  belore  the  introiluetion  of  anicMlu-ciH,  but  the  porfonuanw  was  not  i 
the  delihenite,  eareful  manner  which  is  now  well  reeoguized  as  eham 
torizing  the  best  sniyery,  espi^cially  in  these  days  of  ai^epsis  and  nntj 
sepsis.     The  iuftuenw"  of  ana's^thesia  upon  curgieal  diaguwiis  ha."  ImwU 
alnioi-l  «H  great  as  upon  nii'tlioiUof  n|K*nition,  for  witli  iti-aifl  it  is  |ios.siMa 
to  explore  the  interior  of  tin*  body  in  ways  that  woiiid  be  iinposi^ible  witli- 
oilt  il.     With  itM  aid  the  reec'iit  gnuluate  uiiilertukes  openitions  whieh  he; 
would  not  dream  of  trying  without  It :  it  hac  drwie  away  with  the  need  for 
somu  of  (he  must  sitceial  (piatiticalions  whieli  fonneriy  wen;  thouglil  to  bo^ 
if  not  indigMMisablc,  at  h-ast  of  gniit  im]Mnljinee  to  the  ojierator. 

Ileiirj'  Jacob  Bigehnv  (IKKi-KO),  a  native  of  Boston,  Itnik  his  nunli 
till  degree  in  1H41,  after  whirli  lie  s|rt'nl   thn-c  yesu-s  in  KuntiM-,  most  of 
the  time  in    Paris,      [n  1845  he  was  apjiointod  insinictur  ot  surgi-ry  a^ 
the  Trenioiit  Stnn't  Medleal  8ehool.      In  lH4(j  he  was  made  ^urg^^m  ttt 
the  Ma.ssaehnsett.4  (jenend  Hospital,  and  in  184!)  wm*  apjH>inted  profeM 
sor  of  surgery  iu  the  Harvard  Medical  School,  the  two  cl^irs  of  siii^gerw 
and  irliiiic'iil    surgi^rv,  previously  held  hy  Dr.  J.  C  Wurren  ami  Dw 
George  ITaywnrd,  heing  imited.     He  ■[>erfonue<l  the  tivirt  excision  of  th« 
hip-joint  in  this  i-ountry  in  1>*''j2,  and  tirst  fxpliuued  the  uiechani.-sni  t>fj 
the  ileo-feinonil  liginueiit  niid  its  imiioruim'^'  in  nthieing  dlshK-ations  (  "* 
the  hi|»-joint.     His  idiief  contribution  to  surgery  was  liU  oiM-ralion  o' 
litluilapuxy,  which  has  effected  a  grejit  change  in  the  trwilment  of  vcmch, 
calculus.     He  was  a  gnuvfid  and  dextcmus  iipi-nilor,  a  I'lear  and  epignitU' 
niatic  twK'lier,  ami  the  leading  surgeon  in  New  England  until  he  rtrijr  ' 
in  1883. 

Tlie  niind>er  of  American  Mirgconj*  who  have  become  known 
inventors,  1t«eher»f,  or  writers  since  IHoO  ia  very  hirge,  and  only  fll 
brief  notice  can  Im*  given  of  the  mo*(t  prominent.  In  New  Yorlc  wa 
Iiave  had  William  H.  Van  Buivn  flsiEi->*3),  who  stiidii-d  in  Paris,  wn<| 
an  Oiwisiant  surgeon  in  the  uituy  for  four  vearK,  in  184J  joined  Mc  '  ' 
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clinical  teuL'hin^,  In-cuaie  prufitt^r  of  atmtouiy  in  18-52,  and  pmfutisor 
nf  iiiirgi'ry  in  ilie  Bt'llpvue  MmIIcjiI  Oillpgc  in  ISftS.  His  ContrtbuHons 
ttj  prtii4wai  Miirffrnt  iip[N>tirf4l  in  l8Ho,  and  liit?  work  on  Di»ea»cs  of  the 
grttito-iiriiinrii  "i/ittnn  in  1X74. 

(iunlon  Burlt  { 1X117-77),  surgw>n  of  the  New  York  Ho.apital  in  18.17, 
iui<l  of  Si.  Luke's  in  ll*58,  nuidt-  valunMo  coutrihutiuus  tu  sui^vry  in  the 
m«>tho(l  of  trrating  CnuTlureH  of  tlic  tliijrh  hy  wcij;ht  nwl  pnlh'v,  in  the 
pbftie  MiT^tery  vt'  tlie  i'atx;  awl  in  the  trcntiucnt  of  Hiikyl*i.''iK  of  the 
Knei'. 

Jnrni-i*  K.  Wi>f»fi  (lSlii-82),  the  first  to  intmilnee  eliniiiil  tenohinjr  in 
IV-Ilcvuf  Ilnsjiital,  :niil  <rnt'  of  the  funii«h'r.«of  IV-lh'vue  Me<l!«»I  Collt'pe, 
uas  a  ImiKI  u|H'R)tor  uml  a  VL-ry  [Kipiilur  t<^M*her.  IK>  rurnoviil  the  entire 
lowMT  jaw  in  a  «ise  of  phoa)honi)*-ne<:r<wiH,  Iwiving  the  |ierio3teiim  from 
uhii-hu  new  jaw  mis  formed  :  cxciwtJ  Meckorspinplion  with  the  superior 
niaxillnn'  liranrh  of  tiie  firth  juiir ;  Hml  wns  one  of  the  first  in  Anicriea 
to  ijerforni  esri-tion  nf  the  nhtudder-  and  elbow-ji'iiit;'. 

Frank  H.  Hnniiltitn  (ISl-'Mlfi),  a  njittvc  of  \'<Tinon(,  j^'nirhial^-d  in 
Phitvlelfihta  in  IHS't;  lnvjitne  pn ift-s-jor  of  sui^cry  in  BufiUlo  in  1844, 
and  in  tlte  IVllevni'  Mi-diad  (_'olh^'  in  New  York  in  I8K2.  He  piih- 
iUherl  hi»i  I'ntftifuf  trattiAf  on  Jr<icturrJt  nml  fli^or/ttioiiM  {I*hi]:i4lrl]thin, 
iKtiO)  iMid  hi^  J'niftifti/  trvfifh''  on  iitiltlari/  miiytinf  (ISH]  ;  *2d  «l.  1SG5). 

Ahlen  Man-h  {Mb'y-lHi'.U)  ^ettie*!  in'Allvany  in  1«'J*>  lifter  pradn- 
iitinii  at  Rntwn  I'ldversity.  Ithode  IjilniHl.  and  eommoneed  leetnrinji  on 
luutiimy  in  LH21,  bcin|;  the  tirf^t  U%tniv_r  In  ibnt  city.  He  \va»  pmffj^nr 
iS  HurjriTv  in  the  Alb«ny  Metlieal  CoIIorp  in  18.18,  and  jfnve  one  of  the 
fin>l  ttuiyHid  etiiiics  in  thia  (.»nntrv.  TK*  made  vahialde  invc^tipittons 
in  hi|>-j<i!iit  diHpar^',  and  [M'rfornir'd  a  lar}i^>  nninlKT  (ifHirtpeid  o|H'r:itit)n8, 
ill*  liidini;  wixly-five  anipiitation-t  thntnjrh  the  thigh  and  eleven  excision* 
of  tin-  lower  jaw. 

Henn-  Ifcrlon  Sands  (1H30-88)  gruhiated  from  the  Collctce  of 
I'hv-ician-'  and  Wnrgi-ona  in  New  York  in  1854;  studied  in  Paris; 
and  (Ml  hi*  reinni  Ixt-ume  nrofi's.-^ir  of  unntoniy,  and  then  of  siirjtery. 
H«'  wii"  «urii«iiii  In  the  Rflleviie  and  New  York  Ko*piliilH  and  Ui  the 
K'KMi'Vuh  llui-piuil.  un^t  in  the  lalli-r  imrt  of  hii^  Hfe  way  thi-  hwMng 
■urjii'im  in  Ni-w  York  (.'ity.  lie  was  tlie  first  to  o[y'mte  in  peritonitiii 
clue  lo  |M.'rfor.itiuii  of  tlie  np[w-ndi.\. 

Here  alwt  may  !»•  nientmiKil  .1.  Marion  Sinn*  (381-)-8a),  a  native  of 
^itli  t^irolina.  who  (Nininii-ne*^!  praetice  in  Montg«rfnery,  Alahnnia,  and 
there  deviw^l  hi-?  mt"le  "f  upenitinfr  for  vesieo-vutriniil  litlula  ;  he  e;ime 
to  New  York   in  18.>?,  and  iK-csime  the  founder  of  modern  trvniwvilcijry. 

The  l*hilii'h;Iphi:i  Mirj^-oiH  yf  tint*  iktiikI  who  have  fitiifhwl  their 
w»trk  an*  (Jn»sji  tfather  ninl  son),  Ajriiew,  PanetMi^l,  and  Smith. 

."vimiiel  I>.  (Inw-  (I80.i-8||,  u  native  of  lVnns<yIv»ni:i  and  a  pnid- 
UbU'  of  the  .felliTMin  Medieiil  (-<dle;r[>  in  IH'2H,  after  filling  variimH 
cluitr*  in  Wwle.rn  jh-IhhiI,'*  and  in  New  York  aert^pted  tiie  eliair  i»f 
fura«n'  ill  the  .leiftT-wm  .\[e«Ii'_-;il  St-hiwd  in  ]8Go,  fnmi  M'hirh  he  retin-d 
ID  IK^'J.  He  wiw  a  nmn  of  Htnnijr  |»**rH>nalily  an<l  frn.'at  inthieiiee,  an 
Enmaoni  wurker,  a  vohmiinon^  writer,  an  ex<vllent  teacher,  and  one  of 
ttie  Di(i!*t  dii4in^iiiihctl  saiycons  of  lii»  time.  lie  Avrote  the  first 
vy^iefluitie  tnntiM*  on  pathuto^^ieal  nmitomv  hy  an  vVtnerioin  author, 
nuidti   ori^nal    experiments    on    uouiids    ot     the    iiitesttnes    puhlii^hed 
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vahinble  mnnnprapha  on  diseases  of  the  bladder  (1851  ;  2d  wL 

uii  r<in:l^ii  IxKlk's  lu  Uic-  nir-iMiriftajros  (IH-M),  aud  a  ^yt^viu  uf  kim-^ 

iwii  large  voliitiic^  (1><r>!) ;  litli  ed.  1>4H2],  wliieh  U  an  iin[K)i'liiiil  lnHtk  ni' 

reference. 

His  win,  Suniiiel  W.  Grows  (18:17-89),  ^niduatwl  at  the  Jcfters 
Medical  Collejje  in  1857.  On  the  oiitNn'aV  af  the  Ci\-il  War  he  l>ecam 
u  Kiiiyetiii  of  volimtecrjs  actiiif^  OS  nitxlical  director  in  various  dc|ia 
ments  until  18ii5.  In  1882,  on  the  relireinent  of  his  fnther,  he  w: 
elw^ti'd  one  uf  the  |»n>fes^->r.'*  of  sui^'ri'  in  JelTer-^m  MwHt-a!  O'llejr 
He  niudr  imiiieniuic  etin1ril>utinn.s  to  sui^iml  liti-mluii-  in  tlirjminial 
pulili.shi^l  :i  ln'atis<^  on  Tiiniops  of  tlie  niiininiiirv  glamlH  in  1882, 
IreutiR-  on  Impotence  and  sterility  in  1^81, and  ai^ittted  hii<  father  iu  the' 
prejianition  of  tlie  various  tHlitioim  of  his  SyHteni  of  Surpeiy.  He  was 
a  bold  yet.  f-jir<-fid  o]»cmtor  and  an  cjimest  an<l  eloquent  lecturer. 

Josepli  ]'an<N)a»t  (1805-82),  a  native  of  New  .lerRcy,  pntduate*!  at 
the  L'niversity  of  PennsyK'itnia  in  1828.      He  be^rnn  tenehinp  pmctiejJ 
anatomy  and  Mirjferv  in  1831.     In  18:J8  he  \\-d»  elwtt^  pn)fe»»or  of 
siif^ren'   in    ilie    Jeff'ersm    Meilienl    Collej^-;    in    1847,    professor    ntm 
anatomy  in  (he  same  collejee.     He  publislied  hi-*  Trfatlne  on  oprraUve^ 
aurgay  iu  1844  (^d  ed.  1852).     He  was  diftiugui^hetl  for  hiw  o|K'nitioni» 
in   plastir  :^tirgvn",  e--j«"cially  for  exi^tnvphy  of  tlie  bladder;  deviH^I  tJie 
o|)emtion  of  !4c<,-tion  of  tlie  tliir<l  bnuieli  of  the  tiftli  |iMir  of  m-tTet-  at 
its  issue  i'niu)  the  1ki!h_'  of  the  i^kull,  and  of  the  mt^'TuI  branch  of  the 
lifth  |wir  at  the  tonne  place;  \\a»  a  skilled  anatomist,  a  ilextcruus  opc-^ 
rator,  and  a  pipular  clinical  teavlier.  ■ 

Henry  H.  Smith  (1815-!K>),  a  native  of  Philadelphia,  fcrndiiatM  at^ 
the    Uuiver-itv  of   Pennj<ylv;iJiia    in    1837,  after   which    lie  studied    in 
London  ainl    Paris.      He  be«iine  pntfes.«or  of  wui-i^Ty  in  the  UniversJtyJ 
of  Pennpylvania  in  1855,  and  rcsijjncil   in  1871.      Hisi  Si/xfrm  of  nprr/j^ 
live  t'ui'f/crt/,  pttldished  in   1853  (2d  eti.  in  18'56),  contains  a  valuable 
bistorv  of  sur^rerv  iu  the   I'nited  States,  with  an  index  of  the  princiiKd 
contrilaitionsf  of  American  writers  on  subjects  connected  with  opt-rativc 
iiurjrery  d<iwn  to  the  year  1854. 

Kranci-;   Koniain*-  Maury  (1840-79),  a  native  of  Kentucky,  gmd^ 
uated  at  Jefferwn  Mediie:d  CollcffC  in  18(J2  ;  iH-rfnnned   the  (ii>t  o|iera' 
tion  of  ga'ttroltnny  in  this  eonntrk',  excision  of  the  brachial  plexus  fo 
painful  neuroma,  npenitinn  for  exittn^phy  of  the  blatlilcr,  and  two  opern- 
tion.-i  fiir   extiniation  of  the  thyroid   gland.     He  was  sur^-Kni  of  t" 
Philadelphia  ]io?pital. 

Itr.  1>.  Haye-  Aj:new  (1818-<t2),  a  native  of  Penn^^ylvanin,  prad- 
nat<>d  !ir  ilie  Tniversify  of  Penn.iylvania  in  18.38.  In  1852  he  beeiiniQ 
the  heai)  of  the  Philadelphia  S(4ioo1  of  Anatomy,  t<i  which  he  scmi 
nddetl  a  whiKil  of  openitivo  Kui-irtvy  ;  iu  18(i3  he  left  this  to  beconM 
demonstrator  of  analuniy  in  the  I'niversity  of  Pennsylvania,  in  Mhiefa 
he  Iwrtime  ]>ri''fessor  of  clinical  surjrerv  in  1878  iind  ]>roic?t*or  of  .'inrjrery 
in  1871.  \  ht^hly-tikilled  :inatonii^t,  an  unu^ually  dexterous  ojM-nitur 
and  a  keen,  shrewd  diiignostit-ian.  he  acfpilred  iin  immense  pnictica 
ucperience  in  all  forms  uf  surgical  atlectiuus  and  treatment,  \thich  Im 
cmbcxlicd  in  Ins  IreuttBe  on  the  I'riunple»  and  pmrtiif  u/  mtrf/triy,  mil 
li»h(M]  in  three  laT^e  \'olnmos  in  1878--8."l.  nntl  afp\in  in  a  wvnnd  editioDt 
in  1889.     He  was  one  of  the  few  great  sui-gi-ous  wliu  have  continued  ta 
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ni-»  tncdiriiie  as  well  as  stirgcn*  until  the  end  of  their  rairer,  awl 
id  tiii#  l»ecuitse  he  l>cli('v«l  it  nuide  him  a  Wttor  siiivmn. 

J.  It,  Atlw  (1 799-1  >t8."»),  11  native  of  Luiu-n^ttT,  I'a.,  j^nnhiatwl  at  the 
I'nivi'rsitvoi"  IVunsylvnnia  in  HS'iO.nml  pnicti-til  m  T^iriat-U'r  tliruiiifh- 
<iui  hU  lilV.  Ill  iH'ia  hi-  revivwl  the  (i|KT»tMm  uf  ovariotouiy,  aii<l  with 
hU  hrriihrr  f>tahli--*hMl  it  on  ii  finii  basts.  He  ^vas  tJie  first  8Uoccit.-ifully  tu 
irmwvi'  ImaU  t>vitries  at  one  y|n'ration. 

Wnohiiijrtun  I-.  AiIm%  hin  brdtlier  (180*-78),  wag  a  pupil  of  (Jeorpe 
MrClellsn,  and  perfiirnie<l  his  first  opf-mtion?;  for  o\iiru)toniy  in  IS4-i, 
Tliis  «pi-niti<m  lie  perfornu-d  (hix-v  luiinlnil  ;unl  (•iglily-!**'von  time*,  nn«l 
hiul  mure  inthieiKv  in  jHipiilariz.in^  it  thiiii  any  other  lunii  in  thi?;  euiintry. 
Hi*  nii-Ht  )mjM>rt.int  rontrilnilion  to  litemtnrc  is  on  tlie  (lia^n«»!^ift  of 
uvariiui  tunmrB.  published  in  lt*73.  He  was  also  oelebmt«d  a»  an  oito 
mtiir  for  thi'  remo\-al  of  uterine  tumors. 

Jonathan  Kni>rlit  (l7M9~18t;4)  studietl  at  the  I'niversitj*  of  Penns\-1- 
\-ania,  and  btfanii-  pn>fc>wor  of  anatomy  and  pliy^iithijjy  in  the  .Me(!iea! 
In-litntion  «f  Yah-  ColU^when  it  w.m  orpmize^l  in  1813.  In  IS^W  lie 
tieVHiue  pnrfu^tior  of  onrgery.  and  held  the  eliiiir  to  the  end  of  h\»  life. 

I*nnl  F.  Kve  (IHO(i-77),  a  native  of  <ieor(;in,  pniilnaied  from  the 
Univfttity  of  Pennjivlvanw  in  1828.  lie  Mtiuliecl  several  years  iu 
Kuni|ie,  mij*  a  voliinti-er  siirpe«m  in  the  I'nlish  Uebellioii  of  1S<'S1,  and 
Ifcmnje  prf»fe*jior  of  siirjrert"  In  ihe  Meflic-al  ColU'jre  of  Gcnt^ia  in  1S;12, 
in  L«»ui!sville  Uuiver-ity  in  184ii,  in  the  Nashville  Uiiivt-ivitj-  in  IS.iO, 
in  ihe  Mk-^inri  .Meilieai  College  of  St.  l^uis  in  1808,  and  prnfes-air  of 
«t|)orative  and  oliniral  aurjren*  in  the  L' Diversity  of  Nashville  fmm  1 870 
lo  the  (hite  of  lii.-^  <Irath.  He  ]Hihlirilied  .1  rttilrelion  of  rcnuirhihft'  rui^rft 
in  *iif^rv(Phi!adelphiu,  18'>7) — a  mi'Sl  useful  and  intrrpstinp  work,  and 
it  Ik  hif;hly  deiiinible  that  a  sioiilur  eollectiun  should  be  made  for  the  lat- 
t<^r  luilf  of  t\m  eentnry. 

Ge^nTP-'  C.  lihu'kmnn  (18I!)-"I),  a  native  of  Connecticut,  graduated 
ill  inrilieiue  at  the  ("ollcjfe  of  Pliyttieiani^  and  Siii-jreons,  New  York,  in 
lA44),Bnd  for  tlie  next  ten  or  fifteen  yearjfwaj'  engn^-d  in  jrtudy  in  (Jreat 
Britain  and  in  France,  ami  a-tnirpcon  of  an  Allaniie  jxaeket-tihip  ;  in  l^oo 
h».'  bcnitne  pniffs^trof  unrm-ry  in  llii>  M(itic;d  (.'idli'irv  I'f  Ohio.  He  wawa 
-.kilfnl  diairn<»^ti<-i:tn  and  aniifomlst,  a  luild  siir^-on,  an  exr-ellcnt  4-lini(Uil 
imeher,  and  ihunMighly  at  home  in  .sur^iiid  literature.  He  eirntributeil 
larprly  In  periodicals,  re-eilited  &[i>lt*3  e<lilion  of  Vel|teau,and  tnin.'»Iate<l 
tht  work  of  Viilal  on  Vtrncrcai  difea»-it,  but  left  no  nion<^iph  orsys- 
leouute  trcatiM*. 

ClurlM  Pope  (18!8-70),  profctw^r  of  wirprery  in  St.  I^ouis,  Mo,,  in 
IS47,  was  Jisliiitjuiilied  ao  an  o[)enitor  uikI  teaehcr.  but  wmte  very 
little. 

Elia.«  ^mnel  Cooper  (1825-62),a  native  of  Ohio,  studitvl  medieine  in 
Cbnneetieut  when  \ery  young ;  beg;in  pnietiee  at  nineteen  years  of  agt*, 
MKHi  after  which  be  cxci.swl  a  lartre  portion  of  the  lower  jaw,  and  at  the 
«|{v  nf  twenty-three  ojK'ncHl  a  disstHriiiifi-nKmi  in  IVoria,  III.,  and  pave 
Icrturra  on  anatomv.  In  18.^.')  he  n^nxiveil  to  San  Knineiseo,  and  iu 
18o8  Wftj*  one  of  the  foiimler*  of  the  >£etliail  Department  of  the  I'niver- 
sity  «f  llie  Paeifie,  in  which  be  lavaine  piiifeseor  of  anatomy  and  Burjien.'. 
He  prrformed  u  nunilier  of  the  preater  Kurfrienl  op^'rafion?;,  twic«'  lipntetl 
the  innotuinate  artery,  twice  pvrfoniitK)  Cafsin-an  seetion,  ami  reiK-ateilly 
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operattnl  fur  ovarian  tumor*.  Oue  of  his  most  celebratod  operations  w; 
ttip  reniovnl  of  n  iHt't-c  of  inm  an  iiit'li  lonp  :i!ui  ilin'c-(Hinrter!*of  an  ind 
thiok,  whirti  iho  <>xpIosioii  of  n  piin-barrol  luul  *lrivfrn  into  the  chi 
l)ciifaili  ami  behind  the  heart,  autl  vvliieli  had  rtinaiucd  there  over  tw( 
nuinlhs.  His  I'dutrihiitions  t»i  the  IJlenitun-of  titirgery  are  found  eiiiirci 
in  ptriudieals. 

JJubt-n  Xelf^on  (1 794-1 87.'i\  ii  native  of  Canada,  bei^ine  dlstin^iisliQ 
aft  a  surgeon  in  Montreal,  and  t^opecinlly  as  a  lithotomist;  implicated  t 
the  rt'bt'llion  of  1(^37,  he  cjuiie  to  the  United  States,  for  a  short  tiratf 
filled  the  chair  of  anattirny  uiid  riirpen'  at  Castleton,  Vt.,  and  Pittsfiehl, 
Xfas^. ;  went  to  CiiHtomia  in  I84!J,  nnct  finally  settle*!  in  New  York.  lie 
is  the  author  of  a  pauifildel,  friii<trofnm}/  /or  the  n-mov^it  of  itwt-nuiliff- 
mirtt  tiimofn  from  the  ahdomhud  cavittf  (New  York,  18B4),  and  of  impera 
in  the  ioiiriiHl<>,  eHjK-eiallv  in  the  XortJiern  Latuxt,  of  whieh  he  wa»  tliu 
wlilur  'fnini   IMoO  to  IK56. 

John  T.  Hodden  (1824-82),  a  nntive  of  Illinois,  pn^fegMor  of  anatomv 
in  the  Mis>*onri   Meiiieid  C\dlegt,Mi)  18'")2,  and  prole.s?or  of  elinitiil  and 
military  HiirpTv  in   IK72,  iu:ule  ViiliiahU'  eontribiitions  to  methuds 
trealntent  of  frartiires,  ami  his  splint  ii>  well  known. 

(leorpe  Alexander  thii-  (18;iO-Ji<I)  was  a  native  of  Jlowton.an<l  prad 
ot*d  ill  modieineat  tho  I'niversityof  Pcnns^ylvania  in  IA.'jI,  He  -itudi 
in  Paris,  enteR-d  the  army  in  18(jl,  was  curator  of  the  Army  Medii?al 
JIusetiiri,  !iud  wnit«'  ihe  first  two  sar);ii*al  Vfiliiritcs  of  the  Medictil  ami 
tttijyfiiti/  hmfoiji  of  thf  tr<n-  of  Ow  t'flxUiorij  u.ting  the  va.-*t  material  in  a 
thorougJdy  wlcntifie  manner. 

Moses  CJunn  (1822-^7),  a  native  of  New  York,  of  Scotch  dc*f« 
ttctllLii  at  Ann  Arbor,  Mieh.,  iKH-anie  pi'ofest^>r  of  aiiatomv  and  i«ui^i 
in  lsr)t\  and  pn>fei4si)r  id'  surgery  in  Knsh  Medical  Coll)^  in  1X6 
wn-ceetiing  IJrainanl.     lie  was  a  fikilletl  anatomist,  a  |x>pidar  teacher,  and 
wrote  11  valnable  [KiiH-r  on  irduetiun  iti'  disiocations  by  matiipidalion. 

John  M.  Carnornan  (1817-87),  a  native  of  Siivannah,  Cia.,  a  pupil  o 
Valentine  Mott,  u.  surgeon  in  }sew  York  City,  was  a  daring  oi>eratui 
He  excised  the  entire  lower  jaw  in  IHJjI  »ih1  in  1864,  removed  Mwkel' 
gnnglion  and  the  8U|M?rior  maxillary  noiTc  in  1850,  and  ligat<'d  the  feia 
oral  for  eh'phantio-MH  in  1851.  I3esidesJ(mniid  articles  he  was  Iheauthd 
of  A  (crti/wc  ciii  ....  comfemtat  dUlocaCwns  of  the  hatd  of  thf  jcinH 
(New  York.  ISijy,  8vo)  and  Contrihutltme  to  opatititt  surfffriy  and  gut 
ffir^if.  pntholoi/if  (New  York,  1877-8:^,  4to). 

Rolx-rt  Alexander  Kintoeh  {182(>-91),  a  ualivo  of  Charleston,  gmdn 
ate<l  in  medicine  fnun  the  Uiiiver-ity  of  Pennsylvania  in  1^4**.  afl<n 
which  he  sttidied  in  ]-*iiidon,  Paris,  and  Riiinbiirgh,  During  the  Civil 
War  he  vvas  medi«-al  ilin-ctor  ini  the  i^tafl''*  of  GeneraU  IjC*^,  P<'n»lwrloii 
and  Uetuircgard.  In  18G7  he  became  pmf&srtir  of  materia  nieilitra  unfl 
thomjieiitics  in  tlic  Mcdind  College  of  the  8tato  of  South  Carolina,  and 
soon  aftervrai-d  prttfessor  of  surgery,  wliich  position  he  held  to  the  tiiol 
of  his  death.  He  ^vas  the  most  proitiinciit  surgeon  in  his  State,  nal| 
was  the  first  in  this  eountn-  sncci.'!*!?fnlly  to  excise  Ihe  knee-joint  fa|| 
ehninie  disease  and  to  tnrat  fnic(nn>  uf  llie  lower  jaw  liy  wiring  thf 
fnigmentt.  He  was  also  the  tirwt  surgeon  to  r>|H'n  the  nlxlomcu  in  i^sai 
of  gunshot  wunndff  in  whieh  ihciv  is  no  pmtrubiou  of  the  viseer 
euntrihutions  to  surgiuil  litentlnre  were  entirely  to  inedieid  j»erio 
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Other  fnii^«)nswell  known  in  thrirown  Sditcs  were  (ii^Drp*  Havwnml 
{1791-1868),  prnfcssor  of  f»urgeiy  in  the  llamirtl  Metlim)  Sch<xi|,  wba 

'puljli--*hi-<l  i^->tue  viiluitbiir  »>ur|j;i<^tit  re)M)rt8  iu  jutirmilH  and  in  a  vuluiue  iu 
lM*t5:  .lm-<»li  l{aii<I<»l|)h  (I7JHJ-18I8),  nui^-ini  nl*  the  PeiinHvlvHtita 
HiMpitiil,  who  intnMiiiL*.-<i  lithotritv  in  ADiiTiea ;  IlunKx^  A.  Afklev 
(IHia-Tilf).  iin.ti-M..r  nf  »urjrt-ry  :U  ClevthuKi.  Oliin.  1  «-i:^-r>(i ;  Kly  G«I- 
ainjjH  (17H1I-IS78),  pMV'.'wiir  of  surgery  in  Churte-stoii,  8.  C,  the  oiitlinci) 
Iff  H'htK^'^  hH-tunv  wure  piiMi^heil  in  ltl59;  John  ^icill  (1819-J^O),  pro- 
fet^ir  4(f  »iir^>ni'  iu  the  Phibih'lphia  Colle^;  Krnst  Kmekowi/or 
{l^til-?.")),  a  imtive  of  Upper  Aiiiitria,  who  eamo  to  New  York  in  iJSoO^ 

lain)  wiw  (^uiyf-im   of  the    IJnwiklyu   (.'ily  IltH^pital ;  •IuHiik   K,  Miiu^r 

»{lH2:j-;*<il,    pniff?(*or    of  surjrery    in    Biifliiln;    .Irw]ih    ('.    Hutehiruym 

[(itt27-H7),  pmffMior  of  wuryery  iu  BnK)Ulyn ;  ami  Jowah  C.  Nolt 
(IH(M-7:S),  pnif(VM»r  of  sui^ry  at  Mobile,  but  Iwtter  known  aa  a 
wriUr  on  cthnnli)gy. 

The  histon-  of  wit^jery  in  the  United  States  hjis  betin  (n|i]  by  (rross 
{Am.  Jonr.  Mrtl.  Sc.,  N.  8.,  Ixxi.  1^76,  4yij,iin<i   it(*  Iriuniphri  in  tlie 

k^yny  of  (iM  M[«.'niti<m.s  have  Inrn  set  forth  by  I>r.  Dennis  (Mrtiii-ul 
■  R^oni  of  .Vr«?  Vorkf  1892,  xlii.  (i.17-<il8),  ami  t4>  lbesi>  pu|t«T!*  the 
rccMl«f  is  rrfcrrec!  for  rJelaiU  whieh  there  i»  not  sjwce  here  to  jpve. 

In  addiiinn  to  aniGxthiviu,  nvariotoniy,  and  the  fonntbtlon  of  modern 
gj'n£p(i»lf»nv.  Aini-rieaii  («ir)ii>ons  have  ointribnied  inueh  to  the  nrt  in  the 

-Way  "tf  ("TfiH'iiti^  :i]i(»:ir:ttn!*  for  the  livatnu-nt  of  fnu-tnn-*  by  fxtenfion  ; 

■«f  nttm-iion  i>f  diKloi-atiuiiH  by  itmnijniluliou;  of  the  trciilnient  of  ilij»- 
ra«>^  of  tJie  hip  and  spine;  of  the  ligjitinn  of  birgc  Idofxl-vt-wels ;  of 
the  removal  of  tnmon< ;  of  the  fiur^er)'  of  the  brain,  spinal  vninl,  month, 
jaw<i,  kidney,  liver,  and  nrinary  orf^tns.  It  is  true  that  the  tsciittercd, 
nMn'|B»rled  "  fir«t  ciim'S  "  of  m^tnt'  of  the  jrreat  o[>eratiun!*  by  early 
Atneririiii   (iliy>^ieianH  ninst   Im>  eoni^tden-d  as  enlitlinjr  the  individnal  to 

l|init««'  for  Ills  lM>hln«-s^  or  intimity  nilher  iban  as  "eontribiitions  to 
*iirgvr>',"  iH-t'anM'  it  i»  not  nntil  i<ueh  pitMinlnres  lutve  betju  made  known 
tti  ihu  pnifiv-tiiJon  and  betvinu*  a  |iart  nf  .snr^ienl  literature  or  tcuehing 
that  they  liavc  bw<ime  n-ivfnl ;  but  from  the  iK'ginning  of  the  histoiT 
of  tJie  art  we  lind  ihat  llie  majority  of  the  "  lir^l  o|ieRition!* "  of  all 
kindi*  bavt'  Kn-n  made,  not  by  dL-tininn-ihwI  pnjfess<irs  and  famous 
aulborA.  but  by  men  who  were  neither  tttiebers  iM*r  authoi-s,  and  llic 
mmifti  of  many  of  whom  are  unknown  to  thi--*  day.  Thift  ia  true  of 
aniputatiouH,  lithotomy,  herniotomy,  1rc>phining.  exeUion  uf  the  breanl, 
ligation  iif  a  wonndiii  artery,  Cnwin^in  seetiun,  liVKterLi'loniv,  itVHri- 
otomy,  and  of  the-  invention  of  many  of  the  primitive  forms  oi  Mune  of 
Ibf  nior.'t  irnjujnant  instrnmentt?  of  the  pr*?st'nt  day.  *' Ix-f-  pellts  pn>- 
plietiN,"  lis   \  erneuil   :<tyle.s  theni,  are  worthy  of  all   honor,  and  one  of 

'tlic  objtvt**  of  a  history  of  surg^T)-  ii^  to  kevp  their  ruune!*  at  legist  from 
hi-iniB  foiwiMen.     Atnerieou  suiyeons  Iiave  contributed  at  least  a  fair 

I  iJiarr-  !••  llie  eommnn  *to«^'k  of  kaowled(re  in  the  past,  and  it  seems  pmb- 

kkbli?  that  thi-y  will  do  still  nion-  in  ihc  near  fntur«\  They  Itave  bct'n, 
for  tlw  nnHt  |ian,  "  praeiiiid  nioa:"  it  in  only  within  the  !a.«t  twenty 

'vtur^  tliat  the  wientilii-  probh-nm  of  MUtgical  |Kithology  havt>  Ivevn  the 
ttibje^M  of  ex|K>rimeni  and  stmly  in  iIuh  etauitrv,  but  it  i??  ([uite  prul>- 
able  tJuit  the  ■Totm  Ilnnter  or  ^o.<«cph  Lifter  ot  Amenea  is  now  busy 
with  liK  prrtiminar\-  work. 
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A  most  important -step  in  the  progress  of  medicine  was  made  when 
physicians  and  surgeons  b^an  to  form  associations  and  societies  for  the 
purpose  of  mutual  improvement  and  for  the  publication  of  papers  read 
before  them,  rather  than  for  guarding  trade  interests;  and  the  trans- 
actions of  such  societies  form  a  most  valuable  section  of  medical  litera- 
ture. The  first  of  these  societies  which  was  devoted  specially  to  sur- 
gery, and  whose  publications  were  important,  was  the  Academic  royale 
de  chinii^e,  the  memoirs  of  which  appeared  in  5  quarto  volumes  (Paris, 
1743-74,  and  again  in  15  vols.  12mo,  Paris,  1771-87,  in  5  vols.  8vo, 
Paris,  1819,  and  in  3  vols.  8vo,  Paris,  1838). 

The  Mbnoires  and  BvMetina  of  the  Soci6t^  de  Chirurgie  de  Paris^ 
published  from  1847  to  the  present  time,  and  forming  52  volumes ;  the 
Verkandlungen  of  the  Deub^che  Gesellschaft  fur  Chirurgie,  in  35  vol- 
umes, 1872-93 ;  the  Transactions  of  the  American  Sui^cal  Association, 
in  10  volumes,  1883-92 ;  and  the  Proch^verbaux,  mfinoirea,  etc.  of  the 
Congrfs  franfais  de  Chirurgie, — are  the  most  important  of  the  purely 
surgical  publications  of  this  class  in  the  present  century.  No  surgical 
association  ])ublishiiig  professional  reports  has  existed  in  Great  Britain, 
the  Royal  Colleges  of  Surgeons  of  Eainburgh,  of  England,  and  in  Ire- 
land not  having  undertaken  this  line  of  work. 

The  following  is  a  list  of  the  most  important  journals  devoted 
especially  to  general  surgerj',  arranged  in  order  of  ^te : 

Chirnrghche  Bihllothek,  von  August  Gottlieb  Richter,  1771—96,  8vo,  05ttingen 

u.  Gotha. 
Jrntrnal  de  ChiriiTffie,  par  Pierre-Joseph  DeBault,  1791-92,  8vo,  Paris. 
BihUothek  fiir  die  Chirurgie,  Hreg.  von  C.  J.  M.  Langenbeck,  1806-13,  8vo, 

Gott  i  ngen. 
Neue  Bibliothek  fur  die    Chinirgie  mid  Ophthalmologie,  Hrsg.   von   C.   J.   M. 

Langenbeck,  1815-28,  8vo,  Hannover. 
Journal  der  ddrnrgie  und  Augen-Hedkunde,  Hrsg.  von  C.  F.   Graefe  and  Ph. 

von  Walther  ((juarterly),  1820-50,  8vo,  Berlin. 
Giurimh  di  Chmtrffia-pratiai,  compilato  dal  dott.  G.  Canella,  1825-29,  8vo, 

Trento. 
Aitmden  de  la  chintrffie  fran^ahe  et  itrangire,  publi^ea  par  MM.  Biggin,  Mar- 

chal,  Velpeau  et  Vidal,  1841^5,  8vo,  Paria. 
Jtturmd  de  Chi'rurffie,  par  M.  Malgaignc,  1843-^6,  8vo,  Paris. 
Archh^  fiir  klinisclie   Chirurgie.  Hrsg.  von   Dr.   B.  von  Langenbeclc,  red.   von 

Billroth  und  Gurlt,  1800-94,  8vo,  Beriin. 
Deutsche  Zeitach rift  fiir   Chirurgie,   Hrsg.   von   Bardeleben  (et  al.)  ;  red.   von 

C.  Huetcr  und  A.  Liieke,  1872-94,  8vo,  Leipzig. 
Centndhlatt  fur   Chirurgie,   Hrsg.    von    L.   von   Lesser,   M.  Sehede,   H.   Till- 

nianns  (weekly),  1874-94,  8vo,  Leipzig. 
Reritf   de    chinirgie,  rMacteura    cu  chef,  MM.   Nicaise  et   F.  Terrier;    direc- 

teur«,  MM.  Oilier  et  Verneuil,  1881-89,  8vo,  Paris. 
Auiuih  of  Surgery,  a  monthly  review  of  surgical   science  and  practice,  edited 

by  L.  S.  Pileher  and  C.  B.  Kcctlcy,  1885-94,  8vo,  St.  Louis. 
Archives  of  Surgeri/,  by  J.  Hutchinson  (quarterly),  1889-94,  8vo,  LoodoD. 


SURGICAL  PATHOLOGY,  INCLUDING  ESTLAM- 

MATION  AND  THE  REPAIR  OF  WOUNDS. 
By  w.  t.  councilman,  m.  d. 


I.  INFLAMMATION. 

Inttjisimatuix  is  one  of  the  most  important  pwlijeotfl  in  mi^dioine 
uid  mvtfery,  and  one  of  (lie  mo»t  difficult  to  roniprrli<-iid.  It  has 
playi-d  uu  iiii{H)rtaiit  purt  iu  the  histury  of  nKHliciiie,  uiid  niotst  oT  the 
thnttriprt  lif  di.-^fl-w  riirnii'rly  held  wiTc  tiiorn  nr  ]vt^  Iiiiwil  on  i-fuicfplioiia 
of  its  nature.  It  U  only  in  ctmiparativfly  rc^^nt  years,  when  patient 
obt!er\'ation  ami  cx[HTiDK'nt  luivv  tiikcn  tlie  place*  vf  theun*,  timt  the  true 
mtiirp  of  itifliininiidion  hus  heen  l>et((!r  imde^-r^tmHl. 

Wen?  Wf  to  take  up  nil  tlie  plienomena  »f  itiHaiuuiatioii  mid  study 
enrh  procp**  fully,  it  wtmhl  pnirtically  ini'lude  ull  jmthohijry.  So  extcn- 
lUVt-  LS  the  i^nliject,  and  »)  intim:itely  i:^  it  ii-latoil  to  other  patholo^teal 
pnxK'xef.tt,  ihut  it  hns  recfiiily  hwn  jjrojjoiHid  tduholisli  the  t<?rm  *'  inilam- 
niarino"  tntirelv,  and  to  coii!*i<Ier  thf'  various  phenomena  nnder  other 
divi*>ii>n»  of  pQthologj-  where  they  natunilly  belonjj.  The  pheuonieiui 
of  iiiflaninialion  an-  elotM-ly  cMHinei'ted  with  tlie  ]>iuhoIop'  of  the  eireuhi- 
linn.  wn'rh  tiie  dejieneration  and  rej;eneniti"Ti  of  tissue,  with  the  acticm 
c'f  Iracteria,  wiih  injuries,  etc.  .Still,  it  is  well  to  luive  wmic  uue  term  lo 
include  the  ttaauc-chongeB  fuHowinjr  on  injury,  and  we  may  define  inflam- 
mation Bs  the  sum  of  the  |ihenomena  which  take  pliu-e  in  tlm  tissue  aa  the 
eflwt  of  an  injury.  The  iilyei't  of  these  various  pheimmenH  is  to  ovcr- 
mme  or  to  diininL^h  the  efl'crts  of  the  injury.  The  study  of  inflaiunintoiy 
pnttcanes  may  he  well  ht^iu  with  the  ehanges  wliieli  take  phtee  in  the 
lihmd-vesei'ls,  and  in  llie  eonneetive  tissue,  which  everywhere  stands  In 
clufi*;  coni»ection  with  these. 

It  will  be  well  to  consider  the  character  of  the  iionnal  connective 
tissue  and  the  relation:*  which  it  has  witli  the  circulation.  Tlie  con- 
iitH-tive  tissue  iu  the  Imdy  werves  the  itujKtrtant  function  of  bindin}; 
toeeiher  ihe  varinu^i  [wrts,  and  aet-s  a.s  a  supiMirt  to  the  blood-vessel-*, 
■which,  with  thw  li.-wne,  jp-ow  info  the  various  structures  In  the  ctmi-BU 
of  devfli'puiunt.  Tliu  connci'tivc  tissue  varies  in  its  stnieture.  It  is 
niDipoHtl  nf  (tIIr  and  of  fibres  which  differ  in  their  physical  and  chem- 
ical ipuditic*.  In  phices  the  fihrcrt  are  htojiely  eoiinecfed  lofa-thcr,  as  iu 
llir  iiniilur  tis.-ii(^  and  iu  phu-CK  thev  are  conipaet^'d  iu  rlo*se  bundles,  as 
in  rlh-  t<-nd*iti.  The  number  ••{  bUMtd-vi-ssels  in  this  tissue  varies  preatly 
in  iIm-  liifferent  partx  of  Ihi'  hixly,  the  uiiuiIht  sUuidiuf?  iti  extiet  relation 
m  the  i]u[Mirtancie  of  the  adjacent  epithelial  jttructurc.s.  Most  of  tlie 
blnod-res^^  in  ibe  eonneiiive  li-wiie  do  not  serve  the  purpose  of  its 

Vm.  I^II  145 


146 


SUItGtCAI.   PATnOLOGY. 


nutrition,  the  tissue  simply  serving  a.s  a  hwl  for  their  stipjwrt.  Wh 
the  blood-veesels  in  tlic  connwtive  tisa^ue  arc  fur  the  oiitrition  of  iho 
alone,  thev  ai-e  Dot  found  in  i:^^K•Jl  laiifie  numbers.  The  nutrition  of  I 
tituno  is  carried  on  liy  means  of  tlic  lymph  which  piiA*<'s  through  xY 
wails  of  the  vi'K-^'Is  and  ein-ulatcvi  tlirrnigh  tluMi«iUt;.  In  miM-  plac 
thiTC  iin'  no  definite  tmekf*  Inken  by  the  Ivmpli.  In  the  itnlicutanoou; 
areolar  tissue  (liert"  i«ia  loose  nieshwork  of  iibrea  containing  a  vari»b 
nunibfr  of  eellis  and  the  tieinw  in  Kimjily  Kiturated  with  ihu  fhii(l.s. 
other  places,  an,  in  tlie  eornea,  the  fibres  of  the  tissue  are  i-nnijiaote*!  inti 
u  denM'  mu^  containing  ehannelr^  and  >i[KUi.>s  in  wliieli  the  (.-ells  lie  and' 
in  which  tlit-  Ivniph  ein-idates.  In  still  other  plaee^  liie  nutrilinn  wen  _ 
to  take  plaeo  tnmngh  the  cells  alone.  In  the  cartilaji;e,  for  insttance,  then 
i»  a.  onnipact  intercellular  substance,  with  no  ^ces  cither  around  or  b» 
twcen  tJie  cells,  so  that  the  nutrition  of  tliis  tissue  is  probahly  kept  ug 
from  cell  to  cell. 

The  viiHcnlar  phfininienn  whieh  tnkc  plaee  in  inflanmiation  ciin  t)€ 
directly  studied  under  the  uii<-ro<^>pe  in  a  tmn>ti>arent  pirt,  as  in  titi 
web  of  the  frog's  foot  ur  in  the  mesentery  (Fig.  1).    The  mesentery  of 
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portion  nf  the  mtm-nttry  nf  n  troa.  ahavrlns  nnrmal  rlnnititt^n :  a,a,  buiaU  arlvriM  Iiim  Itn-aklni 
uiilnlACupilUtles:  l.lr.utaall  v«lns;  e.£,  wnndcdDs  ^^^  (iPQCDcjics  In  couDrvlIri!  Uinivl 

the  frog  is  a  thin  tissue  wliieh  is  covered  on  the  outside  by  a  jiiugle  layi^ 
of  flat  endothelial  colls,  hrneath  whieh  is  it  Inyer  of  ralher  finnly-intept 
woven  connectivc-ti:<suc  tihix's,  with  riunien.>n.*  l>hKKl-vei«el*,  nerves,  anj 
KinphnticA.    The  urterii-^  and  veins  in  (lie  mesi'iiterj"  are  relatively  moi 
niuufroiiH  than  the  eajiillaries,  het-jin^'  the  tissue  mainly  wrvos  to  suppni 
Uie  veoiela  pastsing  from  it»*  root  to  the  intestine.    Under  the  micrusoi'iK;  tl 
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inl  (rirx'tdittion  «in  I>e  sttKlunl  nmJ  the  gradual  development  of  iuflnm- 
■>r\  dmiip'j'  iihsL'n^iil.  In  l!ii'  varicms  f*orl.«  of  vesisels  iliiibn'ntMw  in 
dw  rhamcltT  iiftlic  einnilntion  may  lie  itToptiiwd.  In  the  jirtcrios  tlicne 
iw  nn  fviilent  iiul-;ttiii>:  ptrvani.  At  eac'li  contractinu  of  the  W'M-i  tlie 
bliNNi  i-*  -twept  aIonK  m>  niitidiy  that  it  irf  not  jMiriiiihle  U\  rciii^ii/i'  the 
mdividail  corpuwlcii.  In  the  ciiiunole  the  »tl¥am  becomes  slower  and 
wp  <-aa  flee  Uie  iniJiviihtal  i^rr]»iS4-le^.  In  the  vciuH  the  movement  of  the 
blood  ix  a  continiimm  one,  iiml  \n  slower  tluni  in  the  arteries.  In  thr 
Hllurieti  the  movement  <>f  the  Mo<«l  i.-*  sl<»w  aiul  regular.  Neither  in 
veins  nor  in  the  arterier*  do  the  n^\  lihMHl-ertrjJU.-^rUv  (X»m]ileti'ly  fill 
the  ve>wl.  We  rentijiiize  a  rentnil  euro  itmijkiwtl  entin-ly  of  mas$e.s  of 
rt<l  bltHMl-^-orpUM'U'^  uiid  Iietween  this  and  the  wall  of  the  veiswl  is  a 
cdIotIciw  zone  whieh  contuin;:*  nu  red  bloofl-ouqiudcJes,  and  in  whieh  liere 
and  then-  Hiuj,de  white  eorimseles  roll  along.  In  the  frog's  weh  it  ia 
wwttwtiry  ('>  injure  ihi-  tiv^ne  either  hy  ehemienl  or  nieehanit^il  violenec 
to  [iriHhitv  inflammation,  while  the  mere  ex|Hi^ure  of  the  mesenten*  to 
tlie  air  jiruduevH  Huflicieut  iiijui^  to  bnug  uboiit  all  of  the  phenomena. 

Fm.  2. 
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Tf  •■sri'  In-  taki-n  in  (tlnrin^  tlu*  iiie*L'ntvr}'  Wmejith  the  mirniH.'uiH'  t«> 
|in<dnee  tu-  littlv  injury  as  ixtK^tbl*',  all  of  iJie  phi-ixinit-na  will  take  plii4i> 
HI  gnulruilly  ihnt  tht*  ringle  Rtep**  enn  Ite  e»>(ilr  follnwed.  At  fir^  mi 
daugw  ut  all  tmr  vcvn  in  the  cireulation.  Under  name  cireiimritnnees  the 
firit  changu  «*n  is  a  t^ntnetinn  of  the  snuill  arteries.  This  is  alwnyji  tern- 
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and 


|>nran', 

to  diliitatiuu. 


oftoii  not  ol)scrviKl,  and  in  nny  cuse  it  quickly  pvus  pk 
The  dilatation  of  tlie  ailerit's  is  accoiii})auied  by  n  great 
rapidity  of  circulation.  The  blood  flows  throufjjh  all  of  the  vp>iscU  with 
ineroilsed  spocd,  Kvon  in  tho  cajiillarifs  tho  flow  is  i«>metimcs  so  rapid 
that  iJic  individual  i>iir|iUM*l<'K  <-ui]iiot  Ik-  H'ifii.  Vt>.sKflH  npjicur  which 
were  previously  iiivisiUU'  from  tlmr  snuill  si/c.  The  veintt  takr  part 
tlie  ddatatiut),  ami  (tii^  Dow  in  tlieni  i»  also  more  mpid.  This  Ih  ii 
stitgi!  (if  tiiHive  arterial  liyiKTitiiiia.  Tliere  is  more  blood  broufjht  to  till 
part  by  the  dilatod  arteries ;  more  passes  throngli  «nd  ts  earned  off 
the  veins.  i 

This  eondition  of  ihe  circnlatioii  woon  give-s  place  to  another  (Fig.  ^ 
The  dilatation  of  the  blixMl-vej^seU  continnes,  but  the  current  beconiaj 
slower.  The  circulutlon  in  the  dilated  cupillaries  may  become  eo  sltn 
that  they  become  tilled  with  red  blood-corpiiftcle;*^  and  appear  as  rod 
linc-!>  running;  tlirouf^h  the  tissue.  The  Blowing  of  tJie  current  and  diUj 
(.ition  of  tlnr  ve**el«  aiv  much  more  evident  in  the  veins  than  in  ibj 
capillaries,  and  a  marked  chanjio  takes  \t\&cf  in  the  pla.«nia-7on<'  of  th| 
veins.  In  the  nmiiial  circulation  Ihe  white  eorpu^^des  arc  contiuinl  tjj 
ihiH  zime,  and  (hey  roll  along  the  wall  in  the  clciir  fluid.  Tliew  ii>B| 
ptiiirles  gradually  inci-«ifie  in  number,  and  the  entire  plasma-zone  of  th| 
vein  iiecomeg  till»1  M'ilh  tlicni.  .\ttl]oii}^h  tJie  blood-cnrrent  of  the  veil! 
is  slow,  the  progress  of  tlic  «Iiite  corpuscles  in  the  phiama-zone  dw.*  nol 
kctp  race  witb  that  of  (lie  retl  corpuscles  in  llie  centre.  They  ^nll  fr 
(]ii<-ntly  elinj;  for  a  time  to  the  wall  of  the  vessel,  and  then  af>;a)ii 
swept  away  by  the  current.  Numbers  of  them  remain,  and  finally 
wait  of  the  ve»iel  iHTomcs  lined  witb  them.  Tb(*e  cor]Hisel(.fi  in  tl 
plu-aia-zonc  undergo  rai)id  amoelKiiil  changes,  and  nmy  move  from  plii 
to  place  along  the  veJ*M.'i.  Some  of  them  become  apjMircntly  tixed  to  thi 
wall  of  the  vec^twl,  and  then  u  striking  phenonienon  takes  place.  A  ^mal 
bud  apiwars  on  the  outside  of  the  Vio^^X  oppowitt  the  point  at  which  t 
white  (i.)r|Hihcle  adherer.  Tliis  pn)'ni'liiig  bud  gnidually  becomes  Uit^gd 
and  at  the  sjunc  time  that  |»!irt  M'  the  corpuw'le  inside  the  vess**!  beconu^ 
smaller,  and  after  a  variable  leugth  of  time  the  eorimscle  pa^ 
entirely  through  tlic  wall  of  the  vessel.  This  [MisHngt!  <»f  the  wliitt*  «if 
pusclta  thn>ngli  the  walls  of  the  vessels  is  sfv)kcn  ot  as  cmignilion,  noi 
when  it  once  begins  it  goes  on  with  com-idcmble  rapidity,  until  tluul^ 
the  tissue  imtside  tif  the  blood-vessels  becomes  tilled  with  the*  ool 
puseles.  Thev  accumulate  in  the  tissue  and  lie  in  the  meshes  l>etwed 
the  fibrilf*  and  in  the  lymidi-.-iiaees  (Figs.  3  and  4).  The  emigration  i 
not  always  easilv  obsen-ed.  To  see  it  under  the  best  circunistanc* 
vigorous  fnjgs  should  be  »ele<.-tetl  and  e-iui;  taken  iu  spreading  the  nieo) 
bnim-  odt  to  priMhice  jiw  little  injury  as  ]M>f*iblp.  It  is  much  more  easil 
seen  in  thf  vessels  of  the  bladder  than  in  those  of  the  mesentcr}".  Til 
bladder  can  be  lilled  with  Hilt  colulion,  turned  out  through  the  reetun 
anil  ilin-ctly  nbscrvcd.  Sani-linies  it  takes  more  than  an  hour  for  tl] 
eorpusolo  to  pass  through  the  wall  of  the  vessel.  The  white  corpuseli 
aeeuiuulate  in  the  dilated  r'apilkirics,  but  !'■  a  much  gn^-aler  extent  in  tlj 
veiuH.  Both  the  rr^l  and  the  white  corpuscles  pass  through  the  walls  of  tlj 
capilbries.  The  red  corpuscles  nmy  also  iia.«s  through  tlie  walls  of  tl 
veins,  but  this  is  companitivelv  rare.  This  passage  of  the  red  corjniscli 
tlirough  the  walls  of  the  vwseis  is  called  dla[iedeai».    They  pass  t!ir<.ut 
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the  vcaafi,  but  the  fliiiti  portions  of  the  hlowl  also  noaa  tfaraiij];h.  Thi% 
of  course,  coimot  l>u  cliRi'tly  uUserved  umler  the  uucrosijope,  but  we  catt 
casil)'  «Mi  limt  Un»  tiswiir  l>i'iNinii-s  thicker  ami  iiifiltniUHl  with  flukl. 
part  <if'  tht*  fluid  is  w^tiiincnl  in  tlif  meshes  of  the  twsiio,  and  a  part  ponei 
uiriftly  through  (o  llu*  mirtat-e.  The^M?  va-s'ilhir  i-huiigcs  htsl  Inr  i\  ooiH 
sidemhlc  time,  and,  if  the  mc^'nton,-  of  the  fmgf  has  remained  under 
observation  a  Inujr  while  or  if  it  he  allowed  to  become  dry,  tbe  eircula* 
tion  will  dnnlly  course  iiud  the  part  will  bworoe  gangrenous.  If  rare  lie 
exorcij^d  in  the  prc|Kinition  of  the  si»ecimen  and  the  niescnterv  l»e 
replueed  in  the  alMliniiiiial  envitv,  the  vejwcls  in  tlie  comisc  of  a  few  duya 
will  n-turii  to  their  normal  enndiLioii. 

The»e  are  the  main  vaw-ular  phenomena  which  can  be  .observed 
<liit'etly  under  the  inieroaHiitt*.  The  pmrew  in  alt  animals  is  tlift 
wime.  Tlioinn.  Ims  nh^-rvet]  the  oirenlntton  in  the  mcsenlprj'  in  the 
small  uiani  111  alia,  under  hotli  iiunnal  and  jialholngieal  eoudittons,  and 
the  ^nie  plieuoniena  oeciir.  The  same  process  may  W  ohservwl  in  the 
wiug  of  a  bat  under  the  uiien:)!*oi)o,  but  in  tlu's  case  it  will  be  netessiry- 
to  produee  Rmie  ineehaiiieni  or  eliemiral  injiin'  to  the  tissues,  the  nicra 
exposure  under  the  mienwrt->|io  not  bi;ing  sutKeient. 

The  inllaiiunutory  elmngen  iu  the  ein-ululiou  may  with  udvauta^i^*  bf 
stmlieil  in  the  frogV  t^mgiie.  Tliis  eontaiuH  nuut!  vetwl^  timn  the  tncwm-i 
tery  an<l  is  relatively  rieher  in  eapillarie:*.  The  tongue  is  attiwhed  to 
the  jnw  by  its  anterior  extremity,  and  it  can  readily  be  dniwu  fnnn  tin 
mouth,  spread  out  over  u  eork  ring,  and  the  cireulalion  ob(«;r\'etr 
Iiiflamimitioii  may  Ih'  pi-oduecU  by  the  application  of  dilute  eroton  oi 
(1  dmp  of  rroton  oil  to  40  of  olive  oil)  tn  the  wirfaee,  removing  it  in 
few  uiiuules,  otherwise  it  will  prwluee  eoaguiatinn  of  the  blo<«l  in  tb« 
vcis(*is  witli  entire  ee(v«ition  uf"  the  ein-nlatifui.  The  wime  iiheuouietioa 
which  is  seen  in  the  incwntery  takes  ]>laee  here.  There  ii>  a  neriul  of 
intense  aetivR  hy{iRra>niia  which  gives  jilaee  to  [stagnation,  willi  eiuigra- 
tioD  of  white  and  red  ror]mAi'ler<  un<l  inereaM-d  imnsudiitiou.  Tlifl 
l'mg;ue  Iwcomes  fswolleii  from  infiltmtiou  with  fluid  and  celU.  Th« 
eliaiigi>i^  are  I  he  more  -'^Inking  the  mure  limited  is  tlie  injury  to  thai 
tissue.  Tlir  fr<it(.u  oil  tends  to  ditfn.-i<'  nil  over  the  jairinci',  but  u  eir- 
eunisiTil^wl  inllamuiation  may  be  produced  liv  toucliiug  the  Kurfaee  with 
a  er)"stal  or  a  jminted  stick  of  nitrate  of  sdvcr.  Varioua  decrees  of 
vascular  dieturbauce  may  be  seen,  which  is  most  intense  immediatelf 
around  the  e-aehar  wliich  has  been  produeed  by  the  eaustie,  and  wbieli 
graduallv  give-i  place  to  the  ntimml  circulation.  The  cmiHtie  pro<Iuee&; 
where  it  eouu'H  iu  coiilaeL  «ith  the  tiK-ue,  coagulation  of  the  bhxKl  in' 
the  vesrielH,  with  eeswitiou  »if  the  eireulatjfui  and  neerosis  of  the  tii'^ie,' 
The  uei-rifttic  tissue  is  ^inverted  into  a  hromi  slough  which  is  presently, 
cuirt  oft".  Immediately  around  llie  eselwr  is  a  ilark-red  zone.  In  this  tli« 
hlodd-veSR'ls  are  grciillv  dilaleil,  t!ie  eirfulalion  in  vcrv  hIow,  in  plai^ 
eompletely  i?t:ignaut,  atKt  tlie  ti.-wue  helwe<rn  the  vessels  is  fille*!  with  red 
rorpuwh'!*  wliieli  have  pas.-^ol  (hnnigli  the  wtiIIh.  The  reduetw  inunediately 
around  the  nccrotie  spot  is  principally  due  to  hemorrhage  by  dinpedesig, 
Kvcn  with  the  naked  eye  it  cau  he  diKtiiigiii*;heil  from  the  redncw  du^ 
to  hypeneraiu  by  it**  greater  intensity  and  diRiiiwnesa.  Outside  of  tfaUi 
ouiue8  a  wme  in  «-hich  the  veaj^'l-  are  dilatwl,  the  circidatiou  is  slow,  and 
numbers  i>f  eor|iuti4:le&,  both  white  and  itid,  hut  prineijiaUy  whiti 
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ms!-inp  tlmmirh  the  wn\U  o!"  the  vcfosoU  and  arcumuliitiiij;  in  thp  tissue. 

riii-t  zono  gnuliially  llulis  nil'  into  om-  in  which  thrn*  ii4  aclivi'  artfriaJ 

<  liv{)enprnbi.    In  this  \\ny  all  tlie  chaiigi??:  which  gi-nHimlly  develop  in  t)ie 

^nu-jseutcrv  v&n  iw  jn-en  lakiiig  place  at  iiir'  tiiiiu.     Herv,  iis  in  the  iiu'scii- 

U'Tv,  it  i^  evidptit  that  thew  is  altvi  nil  inpr«.'a.-J<Hl  exiulalinn  of  the  fluid 

l»»riioiis  of  the  hl-HMl.  be(.iiu«'  the  tissues  heeome  swollen  and  tedcniatou^ 

Hw.-*'  oroas  Mhich  wv  liave  n'terni'*!  to  ils  zones,  are  not  sharply  nmrked, 

ImiI  fHU'  irridiially  pivcs  place  t<»  the  other. 

The  •wDif  pnnf-SM  »^jn  lie  studied  on  nou-troufipnrent  parts  by  harden- 
ing thrm  nt  various  intervals  after  the  prodnctinn  nf  the  injurv  and 
.tjouuinin^  the  !*e<-lions.  Acute  iiiflaninialion  mny  \\c  excitwl  in  the  ear 
'of  fl  mlihit  hy  ruhlung  it  with  mtton  oil.  TIk-  oil  should  Ih-  diliitix] 
with  o  i>r  a  part*  of  olive  oil,  (ithcrwisw-  a  total  noenwi^a  of  the  tissue 
nuiy  be  produeed.  AInnK*t  iiuniediately  (he  wir  l>ee<.)iuos  actively  rvd. 
In  in-enty-fuur  hours  it  is  re*.!  am)  swollen.  The  rtnlnests  is  not  always 
due  I<»  hyiH-TiMnia.  Here  and  there  small,  irr^ilar  red  splotches  may 
be  M-en  which  are  due  to  hemorrliape  into  the  tissue.  The  swelling 
invnlv(h»  tlw  entire  ear  even  if  the  cmton  oil  was  only  applied  to  the  tip, 
thi  the  inside  of  the  car  stuall  veoiclojt  filled  with  clear  fluid  are  fre- 
quently found  (Fig.  0).     iS.vtion8  of  the  e>ir  after  hanleniuj^  in  various 
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BtnUm  itf  r»t  "f  ni'Mi  ((tlTiv-<4K  h'Kin  alter  IIh'  aiii'li'  i'     '■        <  i   ii  '■  -ill;  lh<>  mnnri^lvp 
UhtimI-  i"  rii  »(tr»m,k-in-™->ni-.  "iki  niinti.  (i.t-plilfrmU;  *.  vi»ld»- 

pmmii-  'UxaroNR'!  m-pikDc  bnlrnUUvlw:  rf,  rthrln;  r,  initKriilkr 

ftointioDfl-— of  which  FlcniingV  wilulion  is  the  best — show  the  vessels 
rlilut(.il,  and  In  sotne  oat4os  i>ntiri-ly  filh-d  with  white  corpuseles.  Kre- 
(piriitly  the  white  (?«jr[niwrles  nn^  tMaiHnetl  to  the  inner  lining  of  the 
vtrini^  and  in  favomhie  sections  they  mnv  l>e  cjinglit  in  varinnn  »tafres  nf 
remifrration.  In  the  arwis  of  hemorrhage  the  <?<jnge-«ti<'n  i»  int*rn»e,  the 
Mtiami*  i-T  HHmI  with  nnl  corpust'li*s,  but  no  niplurc  nf  the  vessclfi  can  he 
nuiile  nni.  In  rhe  tiKOie  even-whr re  there  arc  immons*-  numbers  of  cells 
of  tlM*  !*anie  iippearanoi'  as  IIiom-  within  the  vessels.  They  art?  uMially 
more  numerous  citwe  beneath  the  epidermis,  and  the  tititine  may  be  flu 
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piR-keci  with  tlicni  that  nothing  more  win  be  seen.  They  are  not  cmlyit? 
the  tissue  boneiitli  the  epiWerniis,  but  nombers  of  them  have  entered 
into  this,  lying  in  the  spices  between  the  cells,  and  iu  the  fluid  id  thtf 
small  veaielea  nimihers  of  them  are  seen.  Toward  the  middle  of  the 
ear,  where  the  tissue  is  loosr,  the  white  corpnsclcs  arc  le**  numerous, 
and  the  mashes  of  the  lishUf  arc  fore.wl  ajHirt  by  infihration  with  tho 
fluid  whieh  luis  rscanod  frtmi  the  vtascU  nionjj  with  the  h-ueiM-yti-s.  In 
the  swollen  titwue  lowaixl  the  ro«>t  of  the  ear,  away  from  the  arwi  of 
injury,  there  are  few  or  no  leucocyte».  Fibrin  in  various  amounts  may 
l>c  contflined  in  tlw^  ti.s.-!ue. 

If  an  injiirj-  be  pro<luee<.l  iti  non-vasc-ular  pjirt5,  the  simie  eliangt^^ 
which  are  seen  in  the  vtv^'ls  <if  the  Hier>entery  or  in  the  vess*'I»  of  the 
mlil)it's  ear  will  take  plaee  in  the  ^nrronndin^r  vessels  which  provide  the 
nutrition  for  the  nou-vasculai-  territopr-.  Tlic  eonica  lia^  UMially  been 
eclectcd  for  the  study  of  inflammation  in  non-vascular  tissues.  If  the 
central  portion  of  tiie  cornea  of  a  rabbit  be  injurcKl  by  touching  it  witK 
a  fitiek  of  nilmte  iif  .silver  or  eansllfi  pntnsh,  a  nM-nwis  of  the  tissue* 
limited  to  an  art-a  not  excevding  I  to  '2  mm.  in  diiimeter  may  he  pr>>- 
dueed.  The  tiHt^ue  imnietliatvly  ulfw^ted  by  the  eauntic  bec'onu'<  wliile 
and  Dimque;  it  aftenvartl  Iveecime:^  dry,  and  a  eeab  U  pHrtluciil  which  it 
thi-owu  off.  For  a  time  no  clumge  will  be  [K-rceived  iii  any  jKirtion  of 
the  oomea^  either  itntiieiliately  anuind  the  injured  tissue  or  at  a  dis- 
tance. If  a  very  thin  coru«i,  as  the  fi-o^'.*,  be  chorsen  for  the  exi»eri- 
ment,  tlie  corneal  coqnisclea  iiuenediiilely  ari'und  the  injury  are  inort 
caA\\  seen  tlian  elsewheiT,  ami  this  is  doubtles*  due  either  to  ctxi^la 
tion  of  the  protoplasm  of  the  cell  or  to  chunpes  which  have  taken  place 
in  the  inlertiellular  stdislantH.-.  In  the  area  of  the  e«;luir  there  hai^  bwn 
total  destnictlon  of  the  cells  and  of  the  intcrcellnhir  rtnlwtjiiire  ns  well, 
but  around  tliis,  where  the  action  of  the  caustic  was  less  intense,  it  ii 

Embable  that  necrosis  of  the  cells  with  coagidaticm  uf  the  pnit^tnlaj'm 
as  been  produci'd  without  any  altemttim  in  the  character  ot  the  mter- 
cellular  fluhstanec.  In  the  course  of  a  few  hours  changes  begin  ta 
appear  in  the  periphery  of  the  eomwi  pIohc  to  the  sclera.  The  firali 
cIuiUKt;  witich  18  appreciable  is  a  sliffht  cluudine^s  annind  the  entire 
perij^tliery  of  the  etirnea  if  the  injury  luis  Ih'Oii  pnwbu'cd  exactly  in  lli« 
centre.  If  the  caustic  was  a])]>lied  closer  to  one  margin,  the  cloudiness 
will  begin  on  the  nmrgin  nearest  the  injury.  The  eloudiin'ss  nioidly 
increases,  and  extends  over  the  entire  cornea  up  to  and  arouua  tin 
injured  portion.  At  first  the  entire  tissue  between  the  R'lera  and  the  sitfl 
of  the  injnnr-  ir'  clouded,  hut  the  clondiness  gradually  beei>mes  more 
marked  around  the  injnn-,  and  the  periphery  of  the  cornea  after  tlirefli 
days  nuiy  become  eiHiiplctcly  dear.  When  the  coniea  is  remove*!,  split 
up  int4i  lliiii  lariH-lla,  and  examined,  it  is  fonnd  that  the  clomliuess  ia 
due  entirely  to  the  im-sc*nee  of  leucocyte?*  in  the  lymph-s]wiees  of  the 
titwuc.  If  tiie  veAHAs  of  ihu  seleni  aiv  examined  in  the  bi'ginuing  of 
the  clniidiTH^K,  the  samir  cluuiges  are  fmitid  in  them  which  were  seen  iq 
the  vessels  of  the  fmg's  ineseiiteiy  and  tongiie.  i 

Tlie  experimental  stady  of  inlhnniiialinii  of  the  cornea  has  playwl 
most  im])ortant  pirt  in  ihe  <lcvelt>iimenl  of  our  knowlcdjiri'  of  inflanmia* 
lion.  It  forniwl  the  battle-ground  between  the  a<llierentsof  Cohuheini, 
who  believed  tliat  the  cells  in  on  acutelv  inHarned  tissue  were  cxelnstvoh 
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from  eniigratioii  of  leucocyte*  from  tlio  veiiwels,  and  tlit'  iidho- 
Viri'how  (iitid  later  .Strieker),  who  In-lieved  that  if  einif;nition 
uf  lettcoc^'tcK  took  place-  at  nil,  it  only  jtlayed  ii  ^tiboivHnate  rOlc,  and 
the  new  celiti  twre  uerived  fmm  multiplii-utioii  uf  tlie  JIxihI  celU  of  the 

Tlie  cornea  being  a  non-vaHeiilar  orpin,  it  Mas  first  tlioiii^iit  tlmt  (lie 
new  rt'lU  wliieh  appearwl  in  it  after  inflammation  was  exeiied  must  Ik' 
dcrivi'd  from  the  fixed  cells.  Cohnheini  Bliowed  that  the  new  ctlla 
do  mil  flivi  aii[H?ar  around  the  injnr>',  but  in  the  [wripbery,  and  tlu-tUTe 
(tnnlnally  niake  their  way  to  the  centre ;  further,  that  examinatiun  of  tJie 
veswls  of  the  sclera  showed  the  same  elianges  wbieb  lia<l  iK-en  obfervwl 
in  the  fn^s  m«renter\'.  He  sJiowed  further,  in  a  muf-i  ingt*n*ums 
wny,  that  the  r*"lls  came  from  the  vessels.  It  was  known  that  when  ear- 
mine,  cinnubar,  or  any  finely-divided  golid  sulxslaiice  wh»  injected  into 
the  circulation,  the  white  i-orpuseles  of  the  btootl  would  take  up  the  f<)r- 
cijfii  material.  He  injected  such  e:ub8tauee»  Into  the  alKloiuioul  vein  of 
a  fnijr,  anil  found  tln-m  in  the  new  cells  of  the  inlliunf«l  cornea.  Ac- 
c^ipding  to  thf  the*>ni'  of  inflammation  develnjM^l  by  CVjhnheini,  wliieh 
WHK  accepted  without  reserve  by  his  pupils,  Uie  cisseurial  feature  of 
nifl:inimatiMn  is  an  altenilion  of  tlie  walls  of  the  bhMHl-vetwela,  in  (vn- 
Wtinenoe  of  whirh  thev  lieeume  more  permerthle,  and  idlow  not  onlv  the 
fluid  parbi  of  the  I)1<hn1  to  ikiss  thnui^h  more  easily,  but  tlic  (>or[in»- 
dea  as  well.  The  tiTi^c-cells  nlayeil  no  [sirt  in  the  pn)ecAH,  and  not; 
aoly  the  pu*-<x>q«iecle8,  but  all  of  the  new  eel U  fomul  in  the  iutlam- 
nwtoiy  area,  came  from  the  bltxH). 

Couuheim  was  not  the  fir^  to  observe  the  emipration  of  the  Icuco- 
ovtea.  Hid  observ-ations  were  nuule  in  ipnoninee  of  the  earlier  work  on 
tne  subject,  but  he  saw  tlie  importance  of  the  proofs,-*  and  investigatcfl 
farther.  Colinheim's  tiifit  (<bpcrvation»  on  the  cornea  were  published  in 
1H67.  As  cnrly  as  1J*-12,  (.Julliver  described  the  cells  fountl  in  wvere 
inflaunmation  and  suppuration,  and  conipai-ed  them  to  ibe  white  corpu»- 
tAvs.  He  tteuint)  aliwi  to  have  Iweu  the  iirxt  to  obH^rvc  ati  increuuc  in  tliu 
ntimlwr  of  white  corpuscles  in  the  hhN>d  durinjf  tlie  pnw.'ess  of  iiiflam- 
mation.  Arhljson  in  1840  called  attention  to  the  similarity  of  the  Idood-, 
lymph-,  and  )iuir-<^»rpiis.'k's.  He  foiiriil  that  all  iIhw  cells  bail  anneboid 
nn<vni>eiit>,  that  they  r(S!temk1e<l  one  another  gniilly,  and  thought  it 
p)*s«iible  ttiut  ihey  might  1m?  the  Hinie  cells.  Quitzman,  who  reviewed  the 
articU-  of  Addition  in  Can«tatfti  Juhrenherichi,  siivs  that  it  shoM'd  great 
penetnition  and  luhnimblc  obwrvution,  but  that  the  only  proof  of  the 
identity'  of  the  pus-cells  and  tin-  leiHiM-ytew  would  \w.  the  obrt(*n'ation  t»f 
the  actual  jw-saage  of  the  leucocvtes  through  the  walls  of  the  vcriscR 
Various  other  olnvn'ers  after  this  eiLlhtl  attention  to  the  similarity  in 
iIm;  apiK-aramt'  of  white  corpusidcd  and  pn.>*-rellH,  an<l  in  some  of  the 
atlaiM.'^  of  pathological  anatomy  pms-cells  and  white  bUiod-eorpuscles  are 
ebuwti  inde  bv  side.  Virchow  m  numerous  pnblicationt^  mentions  this 
nmilnrity.  The  actual  prtuif  of  the  matter  wiw  given  by  Waller  in 
Knglaixl  in  18-19,  but  his  ub^Tvatiimb  altnu'liHl  little  nfttntion  and  were 
fu>n  forgotten.  Then  the  mutter  re-sttil  niitil  KecklinglmUM'n  in  18fJ2 
■bowi'v]  that  the  normal  i-onnectlve  tisKitie  eontainc-d  er-Ils,  similar  to  the 
l<ti«'0«'yt«>!«,  wliieh  wauden-d  through  the  tiwue  in  the  lymidi -spaces. 
Allbuugh  wo  know  now  that  the  leueoeytirH  form  the  great  ma.-**-  of  the 


SUROTTAL  PATtTOlOOT. 


ccIU  in  tlic  cxiidutiuii  in  mi  uciite  iiitlainiiuitiun,  tlii'v  arc  not  Uic  only 
oiitM  pivrtent,  anil  tlie  t^-^fiuia!  tiaiture  uf  iiifliimniMtion  i^  not  the  leaiirti 
of  the  ve*i«'ls. 

For  tlie  e:(t-it;itioii  of  inlliininiation  an  injnn'  of  the  tissue  of  gttnifl 
sort  must  Ix'  iinnliirfd.  hikI  the  inode  l>y  which  trio  iojury  is  pnnlucwl  is 
of  little  iuipurtan«v.  The  iujur\-  may  Ik-  fmm  a  trauma,  ami  a  U'sirin 
of  coritiiiuily  imiy  he  produfwi.  In  many  i-ixM^  it  is  difficult  to  show 
the  iLuntomieal  lesion  whioh  the  injun-  has  proiliicwl.  Pret^iirt  or  Inic- 
tiou  (>xi>rt4Hl  on  a  lirwno  may  art  a>;  a  trauma,  and  tho  exiont  of  the 
injury  will  depiuid  upon  t\w  t'lasticity  of  the  part.  Tlwr  (■oiisi'<|iienc'«*  nf  j 
pressiiTX'  may  Iw  the  wYtniniX'  nf  thu  (xmni.-ctinn  bt'twfen  wrtain  part)",' 
or,  wlu'ri  tliu.  prfif*un'  in  uf  IdUgiT  ihinuiun,  the  initrilimi  of  the  parR 
may  Ik"  afl'r^rtm  and  ner-roiai-s  take  placv.  Very  slight  mechaniail  injury 
in  individuals  with  Vfry  vuhierable  tissues  may  produce  evident  iuflaiu-^ 
mntion.  In  the  caw  uf  the  mesentery  we  Imve  seen  that  even  the  lay- 
ing bitn;  of  a  part  which  isonlinurily  cnverfd  nuiy  develoj*  inHamum- 
tiiiii.  Zfilin  luL^  ^'linwii  that  wlicn  th4'  nicsentciy  U  fully  pnitiTictl  fmiu 
dr)-injj;  and  otlicr  injuries,  and  preserved  from  contact  with  the  bacterid 
in  the  air,  it  may  remain  expti^'d  for  hourt^  without  iDHamniation  tak- 
ing pliioo.  The  choniiad  injuries  ari"  proluihly  more  extensive  than  tlie 
traumatic.  They  mav  directly  pritdutv  a  neerojuis  of  the  tissue,  with 
odo^'ulatiun  of  the  cells  and  intcnu-Mular  fluid,  or  they  niny  exert  nn 
injuriou-*  aetinn  on  eeilain  special  cells.  Tlie  injurioii.s  action  of  hactcri*' 
is  j)ni()ulj|y  for  the  UJo^t  ]N(rt  L'tiumirul,  tlie  tissue  being  ail'cctod  hy  thft 
BurMtunce-s  which  tln-y  piYidiia-.  The  netion  of  tmnw  of  iJic  liaderia 
on  the  tissues  is  not  inflamniator)- :  they  may  exert  a  speeiiie  actiwi 
rm  the  cells,  cnu^itig  them  1o  pmlifente  and  to  produce  delinite  new^ 
formatiouM  of  ti>^<ue.  Kven  tliin  action  may  be  acconijionicd  by  in^ 
flaminutioti,  for  all  siit-h  m-wly-fmniid  tiMHues  are  prrjne  lo  dej;eneraiiou, 
and  the  tissue  reacLs  to  the  injury  of  these  ahnornml  prixlueii*  jusi  as  ik 
does  to  injury  of  itt>  normal  coiisliluenl(%  Heat  and  culd  may  excite 
inflammation  if  they  iire  of  sufiieieiil  intensity  ctr  their  motion  m  suf- 
fieientlv  prolonged  to  have  :in  injurious  inrtuence.  In  the  ftimf  wjiy.  if 
injury  be  produced  by  inted'erenco  with  tbe  nonnal  blood-supply  of  anj} 
])»rt,  inflammation  in  excited  nnjiind  the  injured  tissue.  Kicelrii^d  stini4 
ulation  euiiiiot  cxc-tte  tnflanuuatiou  unless  it  be  of  such  a  nature  thai 
the  tissm-  is  directly  injinvd.  Koreipi  bodicti  only  act  as  exciters  ofl 
intlumnmtions  by  the  injury  \yhich  they  produce  in  the  tis.«ue  arounq 
them.  Kven  in  (he  iiiHammations  of  internal  orfrans  which  art*  far  mm 
moved  fn»m  tlie  darip'i's  of  traiinuitism  the  wime  thiiiif  is  true.  Th« 
iujurv  (o  the  tii^ue  which  is  the  cause  of  inflanimution  may  bo  duf 
to  the  presence  in  the  tissues  of  eheinical  .sidis^tJinecs  which  are  fonuev 
elsewhere  in  the  body,  iin<i  which  excn  an  injurious  action  on  certain  of 
ite  cells  The  inllamniatioo  of  the  kidney  pivdueetl  by  chrome  salt*  anq 
eantharidin  arc  examples  uf  thi.*. 

Certain  phenomena  whicb  are  eniiily  appiwiable  have  since  the  tim( 
of  C'clsus  iH'cn  nyiifilei]  a.-  imUi-atinf:  itinanimutioii.  They  an-  in  smH 
cswcs  moiv  evident  tliim  in  others,  imd  certain  of  them  may  be  absent  oi 
prettominute  over  the  rest.  They  ajtix-ar  in  tlieJr  most  typical  form  14 
acute  intlaniinulions  of  (lie  skin.  Ti  wc  take  for  example  the  funincU 
or  the  infectious  iiiflitminiitioii  whieli  develops  in   the  skin  around   ( 
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Knir-folliclo  or  glands,  we  find  nt  the  li«igl)t  of  the  procei^a  that  the  iu- 
iiu-d  aix-a  is  ivIUlt  tliuii  llie  surroiindiiij;  skin.  It  i»  wiirnipr  to  the 
K-li,  uiid  ifthf  tfiii|H'niHiP('  Ik-  tnkpii  witli  a  ■yirfitcp  theriin»mrtt'r,  it 
veral  decix-fs  wjinm-r  than  the  neighboring  skiu.  It  is  suullvu, 
an  eU'valiuti,  and  is  painful. 
The  r«diHr«i  is  duo  to  the  greater  amount  of  Mood  which  is  contained 
cithtT  in  the  vc-ssr-U  or,  in  the  fomi  of  hemorrlia^^,  in  tlie  tL»uei?  of  the 
liort.  Tin*  rhar(\c!«T  «f  the  ruhif^A*  varies.  In  the  early  stages  of  tlie 
Jhiniinalioa  au<l  at  tlie  jH-riplK'nr'  it  i-t  a  bright  re<l,  ahnu^•t  iijipnxn'hing 
»vli>r  of  an^'Hal  1)Ii_mm1.  As  ihe  inflaiimiaiion  advances,  and  in  the 
efntn*  of  the  furuncle,  it  changes  to  thp  ilark  cohir  «f  venous  blond. 
When  the  blood  U  eontained  in  the  vcssils  ulonc,  the  R-diiess  may  be 
niade  to  di3iipiK.'ar  by  prescfiure,  tlic  hluod  in  the  diUited  vcascU  being 
"  riven  'Hit  of  theio.  Tlie  reclnos*  i-i  al*>  due  to  hemorrhage  in  the  tis- 
The  areaft  of  liPUHin-hngi-  giTUenilly  up|>r»r  a^  ein-uiusi-ribcil  s|Mit>^ 
dt.itinpii.'ihixl  from  the  hyi»eneniia  by  tlie  nioiv  intense  eolor.  Thoy  arc 
en-nly  seen  in  the  inHanietl  ear  of  the  rabbit,  mid  are  most  niarke*!  where 
the  action  of  the  injiiriniis  agent  h:iH  been  nio.sl  inten«'.  By  varying  the 
dUutioD  of  the  erotou  oil  wliieh  is  applie<]  to  the  ear  the  amount  of  the 
bcinorrliage  in  the  tissnc  varies  and  is  alwiiv^  greatest  M*hen  the  less 
diluted  oil  is  used.  There  is  no  tissue  in  tfie  bmiy  so  well  adapted 
tt)  kUow  iuHiiiuuiator)'  hyiK'netuia  and  hemorrhage  tis  the  aeulety  in- 
Aamcd  pleiini.  When  this  is  strip|H-d  off  and  held  to  the  light,  it  is 
r»f  a  l>right-r(tl  cohir,  a  iKuintifnl  network  of  dilated  vessels  ean  be  seen, 
aud  iM-lwiwu  tl)e!%  the  ti.-vmie  liai;  a  gi-nemt  diffiiNe  redueiuf  due  to  itijee- 
'  w  of  tlu-  ejipillarie*.  Here  and  there  iii  the  ti**ue  can  be  ^-en  i-ed 
iloiehes  variing  in  .size  fmm  I  to  10  mm.  in  diameter,  which  are  due 
hemorrlmgi'.  More  bh~MM)  is  bniugbt  to  the  inilnmcd  ]»iirt  by  tlw 
ited  arterie-*,  and  more  flows  from  it.  This  iucrea-^'d  lutjwage  uf 
bloml  through  the  inlhimed  area  takes  plm*  in  «pit€  of  the  Klownew  of 
cireiiLition  in  the  dilated  veins.  In  the  early  stage?)  of  inflamma- 
»a.  in  wliieh  there  is  diIat:ttiou  with  inereu-sed  rapidity  of  tlie  eireuhi- 
lon,  it  is  evident  tliiit  this  nuiJ?t  l>e  llie  ease,  and  in  the  later  ftta.trL's.  in 
whivh  there  ?nay  healnn>st  complete  stagnation  in  the  centrnl  portion  of 
tlir  area,  in  the  j>eripliery  theix*  U  an  active  cireiilation  in  dilatetl  vessel:*. 
"Lawrenee  long  ago  zdtowed  that  there  was  ii  gitater  flow  of  bhcMl  fii»m 
au  indaimxl  jort  by  o|K*ning  eurrespondiug  veins  coming  from  an  inflamed 
unil  fmin  a  nnmml  |)art. 

Ther^  Iwve  bei-n  various  theories  advanced  to  aeeount  for  the  infiani- 
niatory  hyjK'neuiia.  .Vftt-r  BeriL'in.1  kIiowwI  the  etfeet  of  cutting  the 
svm|wtln'tii'  on  the  einnilalion  t>f  the  ribbitV  ear,  the  idea  an>-ie  timt 
t)ie  inrtammaton-  hyiienemU  might  U>  due  to  paralysis  <tf  the  va.<o- 
otnr  ner^'es.  It  ean  be  shottni  tliat  this  is  not  the  case.  Alter  see- 
in  of  the  •■TTnpathctie  the  hy()enemia  develops  at  onw  :  in  inflamnia- 
ktii  it  opines  on  alowlv  and  e.\teiuU  sUuvly.  Further,  the  liy^icnemia 
proihir4-d  bv  MS-tion  of  the  svm|k:ithetie  never  ri'neln's  the  intensity  of 
the  inflsmnialorv  hvperieinia.  If  I  he  ear  Is  inflamed  after  j*vtion  of  the 
Bi'mpotlietie,  an  intent*'  liy[H'neiuia  develojw — more  intense,  as  a  rule, 
tictii  the  inflammatory*  liypeni-mia  of  the  ear  with  a  nornial  nervous 
Ipplv.  Then  the  opposite  idea  was  held,  tluit  the  etUxi  of  the  injury 
to  prtwluee  a  sixisraodie  «H>ntnietion  of  the  arteries',  ^t  that  tbcrc 
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wiis  really  n  (llniiniT^lieil  supply  of  arterial  bloot!  to  the  [sirt ;  tlu'  hN'piT- 
temin  then  was  sti])[>r_i(ie»l  to  be  due  to  the  entry  ol"  liloml  into  the  iiiftiniied 
part  I'mm  surMnimliii;:  ji!ii1,s  l>y  the  <H>llatenil  i-ireijlntion.  Then?  ia 
u^tiatly  in  iiiflnniimitimi  a  tetn|»oRin'  contrnclion  of  the  arterit**.,  hut 
Ihii^  uuiy  l)c  entirely  iihr>ciit,  and  it  i|uiekly  give-  |)kci>  to  (Hliitaliim.  The 
th(;<)ry  of  stasis  has  also  hei-n  used  l<i  acfitimt  for  the  hyivncmia.  This 
theun' wjw  inliiiuitC'ly  etjiiiKt'tetl  witli  the  hiimonil  pjtthiilug^' and  waa 
adv4ienied  liy  RtH-rhiuive.  It  was  supinwHl  tfiai.  ia  itillaininaiion  ihe 
chanu'ter  of  the  KhKKl  was  aher(Hl,  the  <'(ii"]mwlps  Ixroming  more  adhe- 
sive, and  iu  etmsL'tiueiHH.'  rttnvwl  through  the  ve.se*eU  with  more  diiheulty 
anil  aet-iitnuLitwl  in  the  inllanied  iMirt.  The,««  viewt<  with  rc^inl  to  tha 
h)-per«;mia  of  tntlammation  have  wen  given  up,  and  (he  two  theories  at 

fre!*nt  used  to  explain  it  lire  that  of  C'ohnheim  an<l  that  of '  Virchow.: 
'oluiheim  oxplaiiw  all  the  viij^cular  phenomena  of  infiajuinalion  by  na. 
uUenitiuu  of  tilt;  wallit  of  the  ljhKjd-ve«<eL*  pr(«lui*il  by  the  action  on 
t)ieM)  of  the  iigi'tit  rausia^  the  iiiMatniiiation.  Vindinw  exiilainh  the 
congestion  by  an  alteralion  in  the  attntelion  Wtweeu  tlie  bl<M>d  and 
the  tisiiie;-.  Cohnhcim  f-tii>po!-ed  that  the  ehanges  in  the  vesj*!.-  wera 
past^ive  in  character,  and  were  due  to  the  eflcet  of  the  injury  on  them» 
ami  he  attempted  to  prove  this  in  various  ways.  He  nhowed  that  when 
the  blood  wa>*  eut  oS"  fnan  the  vesst^U  for  \'ar\'in^  perimU,  and  (lien 
again  turned  into  them,  all  the  phenomenn  of  intiaininalion  eould  b* 
produced,  the  degree  de|H.'nding  (m  the  h'lifrtli  of  the  ana'iuic  |»ent>iL 
By  eiiltirig  off  the  EiUkkI  fnan  theiu  he  siimHiseil  the  natrilion  of  their 
walls  was  aflceted,  and  thus  an  injiiiT  limitc^l  to  the  Mood-vcAsi-ls  wa4 
produced.  He  does  not  attempt  to  th-fine  the  chnrarter  of  tlie  alleni' 
lion-i  which  the  vessels  undergo,  and  supii(ii!«ed  that  there  might  bt*  eitlier 
<rhi^mie;d  or  |>liysi(3il  elmngi\s  pnidueed  in  iheni  «'hich  were  so  delicate 
that  they  eould  not  be  (h-tee^ted  bv  our  niethcKls  of  inve^tigutioii,  and 
which  manifested  themselves  «mly  by  their  effects.  Ahnoft  all  that  we 
know  atxtnt  luithologiiid  alterations  irt  bUHHl-vcivielri  ivlates  Ut  the  various 
degenerations  of  their  w^llls.  It  is  certain  tliat  there  eiin  ho  no  altem- 
tiou  of  the  walls  uf  the  blinMl-vessels  withoiil  afleettng  the  tissues  at 
the  same  time.  Tlie  efleet.-^  of  the  anienila  pntduii-^l  by  slmltinfjr  olf 
the  eirculatlon  from  the  car  will  he  felt  by  the  tis.sues  as  well  as  by 
the  walls  of  the  vessels,  and  the  inflammation  which  follows  will  be  duei 
to  the  injury  protliiced  in  the  tisane.  There  is  muoh  which  is  opiKised 
to  the  theory  of  Oohnlteim.  The  dilatation  of  the  vessels  extends  far 
beyonii  ibo  area  immediately  aet»xl  on  by  the  trauma.  tSumuel  liaa 
shown  that  if  the  up]>er  j>ortion  of  a  rabbit's  ear  lie  inflnmed  by  ex- 
iKiMug  it  fiir  a  few  minutes  to  water  of  the  lemiK-niture  of  54**  C,  aa 
nitense  congestion  is  prtshiccd  wliieli  afft-cts  not  only  the  veswls  in^ 
the  part  winch  has  he<tn  diroctiv  a<'ted  on  by  the  heat,  but  extends  to 
the  main  artery  of  the  ear.  The  centnil  artorv  is  clilateil  in  its  entire 
coun^^"  and  pnlsjilcs  stnuigly.  When  the  arter\'  is  cut  a  <>on,-*idenddi'  dis 
tanee  Ixtlow  the  indiimed  area,  more  hhitKl  tlows  frmu  It  than  from  tlift 
artery  of  the  nnniial  esir  ut  the  -jnne  point.  In  the  ease  (d"  the  cttrnca 
it  is  difRcult  to  .issnme  that  the  aitioti  of  the  injury  prxlucing  the 
inihuiimalion  eould  have  extended  to  the  vessels  of  the  selnra.  It  may 
prolwdily  he  assumed  for  a  chemical  itijury,  but  in  the  case  where  an 
inflammation  is  excited  by  |ia»siug  a  thixwl  tlin>ngh  the  <'entre  of  tltfl 
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cr>nu«  It  is  impossililo  to  .<ni>p«)*e  thut  the  mechanical  trauma  couM  have 
afiecttxl  vcttseb*  s<i  remote.  II' one  iutnd  Iw  atniicly  iiillaim-il,  the  urti'rios 
OD  ihi'  tnAnmefl  ntle  are  tlilatt'd  ami  pulsate  mure  strnnj^ly  than  ou  the 
ntintial  sidv.  In  vascular  ti*-iies  the  iiiflaiuiiiatitrv  |jhuiii.'ua'nH,  the  <Iihita- 
liim,  ihi-  t-mij^ratiuii,  etc.,  tin  ni>t  takt*  place  hi  far  uwny  fmni  tlii'  injiinMl 
ti*.-nii-  as  the  scloni  is  I'nmi  the  centre  of  the  eornea,  t>ulv  tlKts<'  vi-s.-ii-Is 
which  an>  iiuiiie^liatcly  cmiccniiil  in  the  aiitritioti  uf  llie  tiwiiie  will  Ik; 
affect»*d.  All  tlie  nmix'  nHTCtit  w«irk  on  the  eireiilntinti  has  reniovetl  the 
t>l<DM)-v(r»;«vtii  more  anJ  more  frum  a  iKisnive  K^le  in  nutrition.  The 
iiH'nsM-il  trunsiidalion  ii^  nut  due  t«  the  viswek  iKvuniiiif;^  tiim|ily  nmre 
penueable,  but  is  tlllc  to  active  changes  in  the  vessi'U  hrinitjht  nlwdit  by 
tufluenctt>  octinp  uik)Ii  tbcm.  The  view  ol'  Vin-liow  that  the  hviKT- 
Kinia  ia  the  result  of  an  ulterutiun  in  the  nttmetion  between  the  hlofjii] 
am]  the  tiieueij  U  pmUibly  more  uearly  <.x>rrect  tlian  that  of  C'ohnheiui. 

TIic  lihKrtl-'iupply  of  an  orpin  is  repulated  entirely  by  the  need  of  the 
oi]^in.  An  increase  of  function  is  aeeonipanicd  by  hypcnpmia.  The 
hyiH'nemia  i^  n<il  (he  chum*  of  the  iuori'aH^i  function,  but  il  i>  demanded 
lir  the  ^-aUT  uci-d^  of  a  tissue  for  bliMMl  when  iu  Ihnctiuiial  activity  i» 
iiK-n^k^t  In  thi' CAM.- of  a  ^r)-iiid  more  bltHid  must  be  b^Hl^;ht  to  the 
partf  not  only  lo  nourish  the  cells  in  their  increniH-d  activity,  but  to  su|i- 
ply  a  irftrflter  amount  of  material  from  which  the  ^ix-citic  substances 
seereieu  <iui  !«■  drawn.  We  know  from  the  work  of  ileidenhain  that 
in  tlie  onliuan.'  pnK-ess  of  secretion  tlje  eapilluries  di>  not  play  ii  ]Mi.«tiive 
|Kirt,  all•lwill^  indftinitely  all  the  nnid^t  nl  the  blooil  to  [hiw<  llintUfrh, 
fnmi  which  llie  eells  may  tjike  up  certain  >!i|H>(^itic  eletiu-nts,  but  the  (U|i- 
illariei*  ihemwives  niayW  regardeil  an  true  secreting  structures,  and  they 
alkiw  unlv  the  Milrniances  necesi^iry  for  each  pnrtjcular  tit<Kue  to  pu-ss 
throu);h  thcni.  When  a  ptiftion  of  an  oi^n  underpoes  atmpliy  or  wiieu 
lln-n*  iii  a  |iermanent  hiw*  of  f^tibstaiKv,  however  bnuij^ht  alMjiit,  not  only 
will  the  supj)ly  of  IiIikkI  i)e  dituini?^hixl  bv  a  ri'4hi<'tiun  ol'  the  iiLlibre  of 
thi-  blfMnl-Vfj-^'U  brought  about  bvet>ntmetion  itf  the  mu-^les,  but  it  will 
tie  |iermanentty  li^^-mxl  hy  tlie  foritiation  uf  a  lisHue  inside  uf  the 
artery  which  hrinj;*  niMtut  a  [Permanent  diminutinn  of  its  cnlihre.  On 
the  otlier  liaml,  when  a  liissue  cidl^  for  a  greater  amount  uf  blix.id  than 
tun  Ik!  HUppliinl  bv  the  arter\',  us  in  the  ease  of  collateral  eircalation 
when  one  of  a  nencn  of  snmll  arteries  t-ikes  the  place  of  a  larger,  the 
calibre  of  the  artery  will  not  only  be  in(!reaH:Kl  by  a  relaxation  of  its 
walla,  hut  it  will  be  permanently  Increiiacd ;  it  will,  in  fact,  become  larger 
by  gTuwtli. 

Tin*  hyiM'nrniia  in  inflammation  is  apjiarentlv  eallcd  forth  by  the 
mynlf  of  the  ti^ue  for  rcpalritig,  and  for  in  niKer  way«  sotting  asiilc 
the  (■iinw.*<|tifni-i-H  of  the  injury. 

Thi-  iciniH-ntinrc  of  ihi>  iiilbmcd  [lart  Ik  iiicrea.4od.  It  in  due  miely 
\u  the  fact  ttmt  more  heat  is  brought  to  the  |>nrt  by  the  lncrcflsc<1  afflux 
of  arterial  MiknI,  and  the  rapidilv  of  the  eireulation  di>es  not  allow  wif- 
ficicnt  time  for  it«  di^patinn.  When  active  hj-penemia  is  pmducwl  in 
liiM  rabbit's  ear  by  section  of  the  »yni]jiathe1ic,  it  csm  easily  be  shown 
by  folding  tlie  ear  over  an  onlinari'  thermometer  that  the  tempeniture 
of  the  iolljiniiil  eju*  is  four  or  live  dogrecj"  above  that  of  the  normal. 
Tlie  lirsl  exact  cxix-rimeut^  with  rcgiird  to  the  teni|XTature  in  iullanied 
part*  were  iiinde  by  John  Hunter.     Hunter  xhowed  tluit  the  Huid  cun- 
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tained  in  a  hvdiwt^lc  IiatI  a  toiniMratiirr  h  lien  it  waji  tamiecl  iif  ItS-S* 
(.'.,  and  oil  the  next  day,  after  aotun)  iiiHannimtion  liati  uiken  plaw, 
tilt  iiitroductwu  of  ii  tIn;nuoiin;ttT  iiitw  the  sac  phowtd  a  U'nipi'nitHre 
(if  ^17. H°,      lie  r^liow'i-d   fiirllivr  tliitt  when  ;)ii  acute  inlliunniation   vms 
prixUiccd  iu  internal  part^,  a:^  in  the  pWiira,  the  iK-iituneinn,  itu>  [xri- 
wmliiirn,  nr  ihe  ilt-q)  miiwk's  in  tlie  \mvk  iind  \v^.  the  teiiipcnitiin'  nf 
thf  itiHanic^i  part  not  only  did   not  cxcef<i,  Inn   it  Ircqnvmly  did  not ' 
reach,  tlie  normal  temperature  at  the  same  plaei-.     Ai>  a  ruwlt  of  his 
ex|>erinients  Hunter  taught  that  in   ItK'al    inflammation   the  ten)[M-ni- 
tnre  does  not  exceed  that  of  the  interior  of  the  IhkIv.     The  n.>n-«'lnesij 
of  HuntorV  eonelusion  waw  o|>jKw*d  later  hy  Sitiicin  and  WelKT,  who 
found  in  piTipIu-nd  inttinnmatii>ns  pmdnciil  liy  fnwtnre  of  hones  or  by 
th«   injwtluii   of  croton  oil  into  an  extremity  lliat  the  teni]K>ratnre  of 
the  inflamed   pari  wm  greater  than   that  of  the  IdmMl  in  the  artery 
going  to  the  piirt.     This  was  in  aecord  with  the  theory  of  Zimmerman 
whieh  aftenvard  appearetl.     It  is  known  that  a  general  jiysteniie  afliflion 
in  whieh  the   teninemtiire  of  the  entire   body  is  inerrased  frt'tfjuently 
aecompuniei^  a  Utcal  iiiEl;uiunation.    Thi!^  i;-  the  inflammatory  i>r  tninuiattc 
frver.     /inmiernian  advaneed  the  Ihcorv  that  the  intlamed  |i:irt.  repre- 
sentwl  a  loeal  prodiietion  of  heat  wind;  Ic^d  to  iiicrensi'd  tfnijK'Riture  In ; 
the  entire  body,  tlie  increaMHl  teni|H'nitur«  of  the  hodv  being  «lue  to  the] 
hwititig  (if  the  lilocid  in  thf  irdhime«l  part.     A  rejiotition  of  nil  of  these! 
experiments  with   more  exact  methodjf  of  nieji>*nring  the  tem|jeni(ni« 
by  the  UM>  lA'  the  thermoj>yIe  and  the  gjdvannmeter,  whieh  were  (■nrried 
ont  hy  Jaeobson  and   his  .-'clKilar.'*,  showed  tliat  the  temjK'rature  of  the 
ntl>hit*5  uir   in    the  oouDni'.  of  inflainiiuition  juiidiiei-d    by  croton  oil  is 
higher  than  that  of  tho  normal  ear,  hnt  eonsiderahly  lower  tluin  thnti 
of  the  rectum  or  vagina  uf  the  aninml ;  »nd  further,  that  in  intliunma-| 
lion  of  the  deep  nuti^des  of  the  leg   there  is  very  sili^ht  nr  even  no' 
increa>*e  of  tompemtnre  over  that  of  the  sonnd  leg.      Tn  acute  plenriisy 
and  peritoniti)^  the  lempcmture  of  the  intliuned  cavity  i&  the  sime  n«, 
or  sometimes  le«.-i  than,  tluit  of  the  hlotxl  in.Hde  of  the  heart.     The 
degree  of  beat  in  the  inflamed  part  will  differ  niaterinlly  noconiiup  to  the 
ehanieter  of  tlie  iiiflannnatiun.    In  the  early  j^tapes  of  inHanimalion,  when 
there  is  an  active  arterial  hyix-iteniia.  the  lempeniturt^  will  he  gn'iiter 
than  in  the  lat^-r  stag(«,  m  hen  the  active  hypeneniin  lui!*  (;iven  place  lo 
Ktagnalion.     AIh),  in  an  iiiteiisi>  inflanunation  pro^hni-il  in  the  rahhil's 
ear,  in  wliidi  therif  is  stagnation  and  a  great  deal  of  heinui-rhafie  in  tlie 
tissue,  the  tenii>enitun!,  iiiKtead  of  In-ing  greater,  luay  be  (ronsiderably  less 
than  that  of  tlie  oppi)site  ear.      In  any  ex]KTinieTilK  with  regard  lo  tem- 
perature in   Itifiaiiiiiiatinn  the  temperature  of  the  inflaiiie<l  part   mu^ 
always  be  eompiirwl  with  the  teni|)eniturtr  of  the  interior  of  the  body  of 
the  simc  animal.     A  ronsidenible  amount  of  fever  may  l>e  pnKhieeil  by 
even  a  com)mratively  slight  derive  of  indammaliou,  and  if  the  tenipem- 
tun^  of  tlie  inflame<l  |)rirt  were  hirnply  com]Kire<l  with  that  of  the  usunl 
normal  tcm|wratiirc  of  the  animal.  crri"tnc<a):*  eonelnsions  might  1m?  drawn. 
Pain  in  inflanniiatioti  is  <)uc  to  the  ilistention  of  the  part  and   the 
pn'iwnre  which  Is  prodiKN-d  on  the  nerves,  or  by  the  dirivt  action  of  the 
inflnnin»itur\'  c:uis<'  mi  the  nurvec.     The  charicter  of  the  piiin  will  differ 
ill  differi'iil  tissues  of  the  hmly  and  in  the  various  sorts  of  inllainmation, 
In  very  acute  inflammations,  when  the  swelling  has  taken  place  rapidly. 
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thf  ptiin  friHitK'nlly  ha.*  ii  tiiarkpil  imUitiiifj  clinmi'tor,  Iwoiii!*  vverv 
mtlilUm  of  I)IinkI  wlik'li  '\g  brmigltt  in  tlic  part  l»v  tliu  avblulfurtho  hmrt 
will  u-miMiRirily  iiu'naiac  ilii?  pressure  oii  the  nfrvw,  and  (N:in.sM|ueritlv 
tlu-  (Kuu.  It  U  ovidcnt  that  the  ynun  in  tiAmoM  prt^irly  siipptitil  «\'illi 
iH-ni"^  will  be  lew  wviTO  tliau  in  jmrtfi  wlucli  an-  fx(n*ni»'ly  H'liHilivi!. 
Ttif  aiiiitimiic:!!  i-hni-nclcr  of  »  Ii-n-^ii-  will  al>«>  have  an  iiilliii'iiiv'  <iii  the 
dc^rw  ami  cluinivUT  of  llio  [Miiii,  wliltli  may  be  eutlt-cly  dit*pnj|K>rtionate 
Ui  tli*^  abiinilaiiL-e  of  ntTVL-^  In  iiinjiniiiialiDn  of  (k>iii?(.>  librutis  tis^ctv 
wItiHi  are  iiira|wble  of  much  (Hstenlion,  grtiitor  nroaiiire  and  injiin*  of 
iifi^-*-*  on?  bnnigiit  about  tlian  in  a  part  wliere  tlie  tibsucti  are  imm-  lax, 
InilnnitmitioiiH  of  tlii*  iKTiosleutii  or  uf  the  libroUH  lisHiie?  alHUit  jdiiiti  arc 
intvn-*(.-lv  ■•aliiftil.  Not  only  tio  the**  local  ronditions  inrtiiLMicj"-  tht- 
dt-<^ni'  ami  tlit,*  fhamclcr  of  the  paiu,  but  peiipnil  tinulitioius  of  tht-  hotly 
iiiav  iiUi  txiTt  ail  influcnw.  A  condition  of  hyjiorjcsthesiQ  niay  he 
bnMi};ht  alroiit  filher  by  hwal  cliaugea  in  (bu  iiorvtti  of  the  inlluiuwl  part 
or  bv  the  fffV-cl  of  fi-viT  on  thr  iifrvoiis  cnitPfA 

'tit.*  i>wt>lling  of  thi-  intlaint-d  |«irt  i;*  due  to  an  inoiva.so  of  material  in 
till'  )nn.  Tbere  is  not  only  un  incri-nM-tl  anioutit  of  lliiiil  in  tlu'  iiitliuiii.-d 
iBTt,  but  tlif  ci^lbilar  eli'mpnt.-i  art'  alr*(j  iiicrpjir^f^l.  The  volnine  ol'  a  (^wrt 
111  tlie  hlAte  of  itiHtuiimiitioii  \ti  aim  c^lipbtly  IntTKtM'd  by  the  jjicrea^wd 
amount  of  blotid  in  tho.  vciwU,  but  ibi.'t  luis  so  .•<li<>:bt  un  influence  that 
it  mny  Ik*  left  out  of  consideration.     We  know  that  hyiteneniia  will 

Snaluiv  an  intTtib^*  of  volunio.  The  Huid  wliiirh  iK  lux^M^nt  in  the  in- 
niuiiuiton-  riniior  eomes  fn>m  the  bbMMl-vesscU;  tlie  tmn^ndation  U 
iiH-muw«l.  Not  only  dov«  tint  Huid  Hceuiinilate  in  llie  tis^ies  in  thitiw-ay, 
bill  there  i^  an  inere]L-<e«l  flow  in  the  lympliuties  going  from  the  part. 
Cuhiiheini  Kliotveil  that  when  n  eanula  is  placed  in  a  main  lymplintie  of 
the  li?jr  after  un  aeuie  intlnminatlon  Usin  lioeu  prothiecd  in  llie  fool  by  the 
lu-tioTi  of  ertiloii  itil  or  hot  water,  there  is  a  prenrly  inerfastMl  flow  of  lymph 
a»  •■otii[iare«l  with  the  nthfr  m<1l',  Oii  dthN.>('tin^  out  the  lyiiiphutici5 
<^mitng  fnnn  an  inn.-iini'tl  iKiit  iheyarc  found  full  and  liirgid.  {'Iiraiiitd 
aiuilyiu»  of  llie  lymph  in  iiiHiUuniatiun  liuii  ^liuM~n  tlrnt  it  \»  mut-h  more 
omecntmtt'd  timn  llie  tiornial  lyuipb.  A  HjHd  rei^ildue  of  (i  or  7  per  cent. 
ha:>  fretiuenily  tM-en  found  in  the  inflninmatory  exudation  in  man,  and 
I.i-oj-r  luis  f^iown  that  the  lymph  from  the  iuMauH-d  f<Kit  eiintains  (i^  to 
■''  |N  reetjt.  of  ^mliil  eon^tiluent^.  The  salt."  an-  not  increa.-'ed.  All  invejt- 
tis»ti«r'>  :irv  ncti-etl  that  thi-y  an;  found  in  aliii<i<tl  tlie  Mume  i)ro|iortiiiii>i  in 
tU*  inttantinuKirv  transudation.*!  as  in  the  normal  lymph,  fhe  ineiiti^^Hl 
4X>nt^-ntRition  ilojionilB  entirely  upon  an  incrca-ae  in  ihe  amount  of 
llxiniin.  Thfn-  in  a  ninrktil  ditfereiicu  betwirn  the  ehameter  <pf  the 
(li'nuiloii^^  fluid  in  intlatutnalion  as  otmjtanHl  wilh  ihnt  of  the  nnlinarv 
lr>p^y  fmni  elironic  [w.^-iive  *-on^'.«lion.  The  drii|x-'ie;d  aocinniihilioufi 
I'liUiin  but  lidle  albumin,  and  the  normal  lymph  Iuls  an  inteiTiiixliatc 
elation  between  the  two  in  the  proportion  ot  nlbnmtu.  In  intlam- 
''tnntMry  lymph  tlien>  i»  a  ^renter  lendeiiey  to  iHiafriilatioii  tbiui  in 
iioniLil  lyiiipli.  I)ni|K-(ieid  aeeumidattonH  either  ilo  not  eottgiilate  at 
nil  iir  verf  "Imvly,  and  a  »«>ft  e|nt  is  pnxlm.'e'l.  T^is**t  fiHtnd  4lini<'M!ty 
in  itbuiinin^  lymph  fri.iiu  the  lynipluitics  of  an  inllainc^l  |Kirl  on  tieeouut 
of  iti>  grtut  l*'iidfiH>y  to  eongulalioii,  tin-  eanula  Ui'omiup  in  a  nliorl  time 
tilled  with  the  elol.  The  ii)creiL.-<tl  <.-t)»^dabi]ity  vi'  the  Ivmph  id  due  in 
great  |iart  to  tbr  inensueil  niimtier  of  iKilorlei«s  eorputwiRi. 
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Colinheiiii  ivpirds  tliis  nltfTAtiori  in  tlie  (-Imracter  of  the  transudation 
Ui^  (iiiu  entirely  lu  iilu-mliutis  in  tlit>  uulls  uf  the  blood-vessels.  TIh* 
t'baractcT  of  the  filtrate  is  altcntl,  Iwcaiise  the  diiirocter  of  the  filter,  the 
wull  of  the  hkH»!-ve*!eI,  is  altered.  lie  rightly  supptwed  lluit  ihi* 
inrreoj^i  UTin.tiidalion  in  inttuminaiion  is  not  clue  to  n  simple  incniisf  id' 
pR'wtuix-  within  the  vcssl-U,  becau;*  tlit*  charafU'i"  of  the  fluid  is  ditlerent 
I'rvin  that  in  ehniiiio  |HiHrfive  L-ongcstion,  which  iw  due  u»  surli  int-reasei 
It  xa  im[KMsibie  nt  company  cxnetJv  the  chjinnner  of 'the  transudntioo 
in  the  two  wuws  by  obeervation  of  the  fluid  in  the  lymphatic  veeeela 
liiclininio  passive  i-tiiigfytion  ihe  lynipli  iis  it.  e^iipts  from  the  vc^wli 
comes  in  (»>ntact  with  a  tissn*'  which  is  iinaltertK!.  In  intlninmntiou  tbfl 
lympli  eomes  in  eonlac-t  with  abiiuniial  ti^ues.  In  the  [i:<riue  of  the  iKut 
in  which  there  i^  inHaniniation  there  are  varioUB  elmn^»  taking  plae«^ 
varioTis  degenerations  have  boon  prcKhutd  by  the  injnn-whieh  hac  ea»i!«'< 
the  inHaoinuition,  and  all  of  these  liicton>  nuiy  exert  an  iiiflucmT  un  tlu 
chameter  of  lymph  Howinf;  throujjh  it.  It  is  probably  true  tlial  in  in- 
Haniuiatiiin  llie  (.'harueter  of  the  t^an^udution  pa-sf^inj;  thntugh  tlie  ve?rf<^-l- 
wuIIh  is  ilitlVt-ent  from  the  normal,  anil  diflereni  from  thai  in  rhnmic 
jjasiive  cungi^iion.  But  iti;  ehiimcter  i(*  not  due  to  changes  which  li.i\-« 
tjikeo  pliice  in  the  wiilli>  of  the  blucii-veHesch^,  in  coni^uenec  of  wlitcjj 
they  jKiiwively  allow  a  difTerent  fluid  to  pusy  through  them,  but  tlu 
vesseii*  actively  tieeivte  a  ihflVreiit  fluid.  The  chunteter  of  the  tntn^iud* 
tton  may  <lifler  al«i  in  the  vanou,-*  wtrts  of  inflaninialion.  A  diflereni 
fluid  is  needed  bv  the  tif*c*iiDs,  and  there  will  he  a  difl'crenre  in  the  tran« 
sudation,  jutft  as  there  iw  a  difleruat  lymph  dccroted  by  the  blood-ve^vsell 
of  the  kiclney  as  eonipnred  with  timl  serretcd  bv  the  blood-vessels  of  thf 
nanercosi.  This  )oereat>vd  flow  of  lvni])li  in  inflammation  ha:<  a  purfxtse' 
ful  character  indeix-ndent  of  airon!in<;  a  j^reater  ilepree  of  nutriment  t<l 
the  tifwnes.  By  it  laohible  ehennV-al  >nb>itnnrej» — substances  either  pro 
ducting  the  inflammation  of  the  tist^ue  in  the  first  place  or  toibsiuiieei 
which  are  prtnlnecd  in  the  inflamed  urea  by  the  action  of  bac^tcria  whici 
may  be  there — are  diluted  or  %*'ashed  away. 

In  iJie  inflamed  iKirl  the  lymph  will  aeenmulatc!  in  tltc  interKticQ 
of  the  tissue,  in  the  Ivmphatio  vcfwels  and  lymph-sitiaco-S,  and  give  risj 
to  cedcma  of  the  part.     By  ])i-es»ure  il  may  be  pushed  from  one  place 
into  another,  just  us  by  pressure  the  bhuKl  am  Ik'  removed  from  the  ve*- 
8cU  of  a  mrt.     A  deep  depression  or  ])it  i-eniains  at  the  eeat  of  pressure, 
which   will  ili.«ai(poar  when  the  fluid   returns.     There  may  be  inflam- 
mations in  wliieh  the  swelling  is  due  entirely  or  almost  entirely  to  the 
increased  lluid  trju-udations.     Such  inflammations  may  be  spoken  of  as 
QMh-maiinis  inflaiiinmliims,  and  they  generally  represent  a  milder  decree 
of  inflnninialiiin.    One  of  the  most  murkwl  examples  of  a  simple  fedoma- 
lous  iuflanmuitiou  it-  that  produced  liy  the  netiuu  of  the  awx,     "W'e  niar^ 
have  hc!n>  u  ver}*  mild  degree  of  tnflanmiation  in  which  there  is  oolv 
liy]M>npniia  with  increa^'cl  fluid  titinsudation.  ' 

Smuiel,  ill  his  work  on  inflammation,  has  very  properly  separateil  the 
<eflcma  in  an  inflamed  jiarr  dm-  to  the  inflammatory  cause  fnmi  the 
<e(|emu  in  udjac(>nt  parts  wliit-ji  freipieutly  su])en'eucs  on  inflainiiiatiou. 
Thus,  wlien  the  extremitv  of  a  ralibit's  car  is  inflamed  theit?  will  Im" 
ledenm  not  only  in  the  inflamed  portion  of  the  ear,  but  al^  lower  down 
in  tlie  ear,  where  no  injury'  of  the  titi»)iie  lias  been  produced.      This 
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liHtin^iislus  UH  itifliiniiimlorv  u^lftiia  in  coiitntdi.stinrtion  to  tlie 
us  inHiiniiiuilion.  Il  is  <lue  tnortrly  tu  an  ttxlensioii  of  (lie  <piK-iii;i 
fnim  I  lie  inlliiiiK^I  tcrritury,  und  i.s  wiiiL'ttiiu-^i  spoken  uf  lus  (>i>Iliit4?nil 
fMleua.  Tim  simr  llimj;  nin  \*v  Hefit  in  rhe  .-ttitK-iitaiicoii.'*  i¥i)cniH  of  the 
chcdt-wnlU  wliicli  Huiiu>li[iie^  ncxx^nipaiiiei^  iiiHaiiiniittioii  of  \\\v  pleura. 
TliiM  ailuinu  ViiXf.  oImi  tttudinJ  fully  hy  John  Hunter,  who  HpL-uksof  it  aA 
XkAw^  .'tquc'^xecl  from  the  inHunicd  ])art  into  ucljacciit  pait^ 

Tbc  tuniur  mmtuins,  in  luUlitiou  to  Ut?  fluid,  a  fertain  jHiHion  orM>iiU 
nuitcrinl.  In  \\\e  fir?tt  phirc,  it  t'onTaiim  :i  variahio  ntnoiint  of  fibrin. 
Nut  only  is  the  lymph  whicli  p;!-?-*.**  from  tht*  inHaiiHtl  part.  rit-Iier  iu 
filirin  than  thi*  iioniml  lymph,  lait  iti  lujiiiy  inllanimations  tlit-n-  i;^ 
f«»niiiitton  of  filiriii,  a  cciiaiii  amount  of  coajrtilatjon,  in  thp  inHnnied 
pan  itj-df.  In  the  ioflammatory  pxmUition  all  tbc  nowAsin*  elements 
lJ>r  the  formation  of  fibrin  are  prci^ent.  Fibrin  is  due  to  the  action  of 
a  frrnK'nt,  UMiiully  •tjMikeu  4>f  ai*  i\w  fibrin- fcruienl,  on  ctrrtaiii  Kuh^tanecs 
in  the  bliHMl.  Thi-^  Hbrin-fi-nnciu,  rlieit'  is  i-vi-ry  n'awm  to  lu-lii^vi',  itt 
fumit'd  fiYim  the  disinlcijmlion  of  t-i-II^.  In  tin*  onlitinn*  process  of 
tilutlon  it  is  pn»imbie  that  the  k'(ic*>rytes  of  tlu^  Mooil  form  the 
iunx'  <if  the  ffrnii'tilj  bnt  it  may  \v  pnKhuvil  by  the  iliHiiit^-jiratinu  of 
tho  odlit  of  the  ti^wuc.  In  the  inHunu-d  part  there  is  ati  abtmdance  of 
fibrtnogen  in  the  exudation,  ami  the  tibrin-fenuent  it*  produee<l  by  tlie 
dtMntPj^tion  <tf  eelU.  Fibrin  is  prewiit  ia  ahmwt  any  aciit*'  inflam- 
mation. On  <*xainih:itioti  of  ihc  inllaiiifti  t-iir  of  ihi-  nibbit  atlcr  siitt- 
Jible  hnnlenin;;  a  var>*int;  ninoiint  of  filirin  is  founil  in  the-  exudation, 
tin*  amount  <iepeiMlin(|t  largely  on  the  intensity  of  the  inflammation.  In 
Hiiur  nises  there  are  only  a  lew  tibrillie  st^tlere*!  (hroiigh  tin'  titvue,  and 
in  other  biases*  there  are  l:irp.>  m:)Si^eM  of  it.  In  many  eases  the  tibrin 
may  !«•  wen  radiating  out  fnmi  the  nwnitie  eells.  The  hiininesi  of  the 
inflaniKl  |iari^  es[M>i-iidlv  the  .'vwsillfl  hmwnv  induration  which  is  foumi 
ui  t'^Tlaiii  iM>rti4  of  innammatioa,  W  due  to  the  pretence  of  fibrin.  In 
cvrtain  forma  uf  inflammation  the  fibrin  may  be  pi'esont  in  exeesgivc 
aoMHints. 

In  any  inflamed  imrt  in  uhieh  t]H>re  Ia  an  inemtMHl  nunita'r  of  oelU 
in  thi-  tij^uic^  a  ivrtain  rnimber  of  rr<I  rn-trpuselrs  leill  nejirly  always  l»p 
ffHind.  With  P-^pinl  to  these  we  know  that  tliey  could  f»nlv  come  from 
thp  biota  1- vest* 'l}*,  and  they  iin-  found  in  varyiiiji:  nunii>errt,  (le|K.'ndent.  on 
thf  c'haraitt-r  and  tnti-ntiity  of  tho  inflammation.  In  some  cases  they  are 
prowni  in  Mich  excessive  numlx>ni  tlial  the  inflammation  xn  Rnnken  of  as 
beaiorrhafoe.  These  corpiLTicle^  ew^pe  int^i  the  tissucit  frrim  the  capillary 
rcwIiA.  and  <-an  ea^)ly  Ik-  <<>eii  to  |ia.«n  t)iroui;li  the  walls  of  xW'HK  ve^euls 
when  tlie  iofliifunuition  is  diroH-tlv  obscrvetl  nntUr  the  niiero.-4tt|)e, 

A  larp'  pniporfion  of  the  4i'lls — iind  in  Mime  inflainmatioaK  n^-nrlv 
«U— ere  white  eorpu.teh»  which  Imve  emi)rrateil  fnmi  the  vesj«ls.  With 
the  inemtJicd  kthiwled^  of  the  corpiiseles  of  the  bUKxl  which  ha^  eumo 
fpim  ill*  more  careful  rtudy  in  ret*enl  vearx  wu  know  that  (he  white  eor- 
pus4.-les  differ  materiallv  from  one  another  in  lonn,  and  lliat  they  liave 
diflrn-nt  v'jdue*  :ind  ditfen-nt  oriyrn^  The  mojit  nnmi-nius  rorjaiw-U-H 
an*  the  MM-nlled  iMiIynueUsir  ierh-oeyttv.  The**-  form  betwi^-n  >**) 
nntl  rt.'i  per  e»-nt..  of  the  entire  nundwr  of  lcu(xie)*te)t,  nnd  are  oha- 
nH-t*Tix»Hl  by  an  irn^lar  nudeuc,  Tliie  nucleus  (4aiaf  brightly,  awl, 
ftlthiMi^  i^jtoken  of  OS  a  muliiple  tmeleusj  it  i^  in  nv*^  cases  a  single 
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niicleiw  clivuletl  into  sovemt  maiwes  wliidi  are  connected  together  bv  fine 
liliituenl;%  Tlie^'  corpiieck-Ti  uIm*  tlilllT  iruni  itiie  uniitlier  in  the  i;l)em- 
icnl  composition  of  their  pmtuplusni.  This  is  fhown  by  their  reaction 
to  staining  agentj*.  Tn  the  givnt  majority  of  (hem  the  prutopla^du  con- 
tains very  tine  e:ranuh's  which  aif  stained  with  the  neutral  iir  lut^oc 
aniline  color*!.  In  u  certain  pro|x)rtii>ii  of  them  the  gninnle:*  in  the  pi 
lopliLHni  are  largtT  and  stain  hriglitlv  with  eusin.  Next  to  tlie^ 
nnnilMT  and  importance  are  the  (M>-eaII«i  lencocjtes  of  the  blood. 
these  two  sorts  can  t>e  di»tingni»he<l.  The  niopi  numerous  arc  corpuscles' 
which  an.'  abfjiit  the  size  of  tlie  rcll«  eotitaiiic4l  in  the  lyniph-glandc-.  and 
which  have  a  Inr^^  roiiml  nnclrU)*,  nnd  a  very  small  nniount  of  protOM 
plasm  around  thir*.  There  are  a  certain  nunilier  of  lar^^r  cclU  of  thn 
same  chamctcr.  Although  other  cells  liave  been  (h'--«'riljed  in  the  blcMtd, 
these  are  the  only  ones  which  need  concern  «»  in  tJie  ftudy  of  inHamnm- 
lion.  In  tli«enrnu.sele8  fii-wt  diswribed  the  nneleus  frptpienily  takeii  ilie 
shaive  of  a  horwsnoe. 

The  polvnuclenr  leucocytes  are  the  mcst  nnmemus  of  the  cells  found 
in  the  swollen  (itssiie  in  nente  infljiiiimalion.  In  .^onic  cn.-e.«  they  are  a| 
parently  the  only  new  cells  found  in  the  1iJ^^ue.  In  the  inftamc<I  corn( 
in  the  cnrly  stages  of  inflnmniation  the  eellri  found  in  tlie  lymph- 
are  exclusively  tlicse.  There  have  been  many  thcorier;  advanc«I 
explain  how  these  cells  pa*i  through  the  walls  of  the  veiseclA.  The  HvA 
idea  held  hy  Cnlinhcini  wa.i  that  the  pfissit^  was  effected  by  means 
their  amncboid  movements — that  they  crawled  thnLiiigli  the  walls.  Tl 
corpuselcM  when  adhcriug  to  the  walls  hei'urc  the  emigration  hap  l>egii 
show  active  anwlMiid  movement*,  and  when  in  the  art.  of  passii 
through,  both  ttie  jKirt  outside  of  the  vessels  and  that  inside  show  activi 
amtchoitl  mf>tii)n.  Cohnheini  afterwartl  gave  np  this  idesi.  and  coi 
sidered  that  the  white  corpngcles,  like  the  red,  did  not  pass  through 
means  of  their  own  activity,  but  by  paf^sive  filtration,  lie  was  chicHi 
led  to  this  view  from  the  fact  that  when  the  blood-current  ceased  in 
dilated  veins  the  process  of  emigration  ceased.  There  may  be  anotl 
exphiimtion  of  thiri.  The  leucmytes  are  probably  kept  against  tlH'  wa 
of  the  vetwel  by  nwans  of  the  blixMl-<'urn'n1,  and  pnibubly  by  the  coe 
tinuance  of  the  cin.'ulH.tiou  ihev  are  excited  to  more  active  ami^lx»i4 
moveincnt.s.  Their  collection  in  the  vcsself^  of  the  inflamed  [Mirl 
partly  due  to  the  slowness  of  the  cirenUttion,  hut  more  t»»  a  voliiitlat 
action  on  their  {>art.  The  inHiimed  tissue  exerts  an  uttraetiun  for  tht: 
Sultstanccs  which  have  the  power  of  stopjiing  the  ameeboid  movcraeiti 
of  the  coiiHiwles  also  stop  the  emigration.  Thoma  has  shown  lb 
when  «aU  stilntion  of  the  mtrengtb  of  1:12  is  injtM-ttMl  into  the  bIo*i 
the  amu'boid  movement,-*  of  the  lene^x'vtea  ecflite,  and  the  process  of  emij 
^ration  coaijes  in  intUimnuition.  If  tlie  fivg  i^  c<miph>tely  cliloroformetfi 
Uie  action  of  tlic  ehloroforni  may  extend  to  the  Ieu<*o€ytcc  and  stop  nnj 
amcplxml  movement.*,  and  emigration  will  not  take  plnee..  (Johnhein 
supposed  (hat  the  lilrnition  of  the  corpuscles  tlinHigh  the  vesH-ls  wa( 
due  to  an  altenition   in   the  ve-iwcrs  wall,  together  with   the  incrcjtsotj 

Iffessure.     He  did  not  attempt  to  define  the  character  of  this  ulteratioi 
mt  BUpm>se<l  it  might  bi^  physi«il  or  clieniical.      The  most  aceui 
observations  on  this  subject   ."*eem   to   show   that  the  Ictieoeytes 
Ix-lwccn  the  endothelial  cells  of  the  vessels.     There  are  aniall  opeoit 
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brtwwni  Ukkm  wIIk  in  tlic  noniml  rondition  of  tlw  veswl,  and  lliea© 
itpt'ninpi  pnilRil)ly  t)ec<imc  larj^T  w\wn  llir  vi*s-r4'I  h  ililtitwl.  lt<mrhanl 
titiiik.t  timt  \\u-  t-iiiloilii'lial  tv^Ua  in  the  ves-4-lt<  may  (-«)ntni(.-t  iitiil  iiA-mmc 
a  roun<]  fonit,  leiivin;;  lai^*  ojienin^  l>etu'ec-ii  them  tliraii|;li  wliic-h  the 
carpOM-lcH  [Ki.-«i.  Thi-  (■mij^nition  of  the  IrneooA'tca  is  dui'  to  active 
'it>i(l  iurivetn(.>ntj<>  on  thvir  |uirt,  |)os»ih1y  us^iistctl  by  u  more  i>on>i» 

lllitiiHl   of  thr   uillls  i(f  the  vcjifiul. 

It  if  known  tlutt  rlicmical  sui>i«tunoo«  luivc  thp  i>(>wcr  of  nttniftinjf  nr 
^iTfTlIing-  cv-lU  wijiahte  nf  iiiduiK>ti<U-nt  imiliun.  Tliw  was  shown  first  by 
n)np'hnjin  in  (I'rtJiin  uf  ihi-  my.\oiuy<N'U's.  It  is  hwmi  in  ii  niarki-d 
drjfn'r  in  b:irti.'riii.  Thi^  plicinmirmm  wtt^  fjirofiilly  obscrvctl  in  the 
IciiWK.'Vti's  by  <J:ihri-mh\vt'isky.  He  funtid  that  when  cjipilliiry  tubes 
Were  partly  lillefl  with  certain  Hiibstuntvs  und  phieed  iu  the  ttssiieH  of 
mniinalg,  (he  t4jhe?  I>ecame  filled  up  with  lenox-ylc*.  When  they  were 
filled  witJi  indiflereiU  »nbtitanee.s,  only  a  Pinall  nnmlx-r  of  leiieiK-ytea 
enterod  into  them,  and  other  flnbFitnnee><  exerted  i\  re[)ellant  iirtion. 
Xeertitie  tiMtue  of  all  wtrtu  utlniclH  the  leuiHK'yles  to  it,  Xo  better 
pnNif  i^n  bf  given  nf  this  ihnn  the  i'olhvtion  of  leittTtK-.ytes  iinxtm!  a 
lesion  in  ijie  <-eiitre  of  the  conicn.  Altlnjiigh  they  puss  fp»ui  the  veiN-'oIa 
of  tlie  selera,  iJiey  do  not  sunder  into  the  tissue  lit  random,  btit  tiiarch 
dirwily  l«  the  iiiHanie<l  focus.  Whi\t  the  tuitiirc  of  the  eheniiwd 
imlwtance  i«  wllirji  cwrts  this  attraetion  for  the  leueocN'tes  we  do  not 
know.  It  is  priMliii-d)  in  nin^rotie  tisi»iic  everywhere.  Although  most 
of  ihv  bai.'l**na  have  a  lUfidtxl  action  iu  atlraeting  leuix»cytet*,  this  attrao- 
tirm  is  oiore  Ktronglv  exeritxl  when  Uiuy  are  dtiid  tluin  when  they  are 
liviajj.  It  is  pn>bnhle  tliat  subiitanei^s  are  protluwJ  in  the  neenrtic 
ti?w4j)iB  wbieh  by  diffnsiou  extend  their  aeti<pu  to  the  vej««li*,  pnjdueing 
ill  ihest>  thr  inflanimatori'  nlwnomena.  Not  only  U  the  influence  felt 
on  tlte  vt"4-«cl8,  but  it  extentU  to  the  <>_-iU  within  them,  eiiusing  then?  to 
pas  through  the  walls  and  to  a(H.-umulutc  urouml  the  neerotie  ti.-'.'ine. 

Tlie  celts  in  Aome  inilnmnuitionx,  and  in  the  curly  stage-*  of  all,  arc 

ipoord  entirely  of  these  |N)lynueh'ur  teue(K>ytcft.  Along  with  them  in 
'MhtT  <■«.•««*  e*'lli»  jumilar  to  the  lyinphoeytes  in  the  blmx!  apiK-jtr. 
UtMMlly  tliey  ap|)ear  Munrwhat  later  tlutn  the  pjlvnuek-ar  leuo'eytes, 
ami  in  inHainnuition.-^  of ■  a  les^  active  ehanieter.  They  ure  prin<'ii);dly 
foniUNl  id  ihe  ontenmist  »»ne  of  the  i^fla^l^).'ltor^-  area,  and  iistialtv  are 
aoen  iu  Hmall  gniui)»  anntnd  the  vesj^el^.  Theix*  is  much  dispute  about 
tlieir  i»rigiu.  While  all  ol)ser\'ers  are  agreed  that  the  pctlvnnelear  jeuwt- 
eTt«nc«>me  from  tlie  blrHul,  it  is  lu-hl  bv  (*ome  that  the  tfuutll  lyniphm-ytc« 
fcive  the  same  origin,  (►therv  hold  that  tliev  aix"  formed  by  jii'iilifera- 
tion  of  the  iLisoe-rt^'ll.-.  Itanmgarten  e>piviallv  holds  the  former  view. 
His  etu«lii-s  of  the  cetbt  in  inlhunniatioii  were  made  on  the  htst(^'Ue.*>i> 
uf  tul>cirlc  The  nmrnl  !ymphiM'yti*s  eiiU'r  Inrgi'ly  into  the  rttrneiure  of 
thin,  awl  he  t»clievc<l  that  they  ctime  fi\>ni  the  blood  and  enter  into  the 
tulH-relc,  whtf'h  i?;  at  firrf  formeil  of  hirge  cells  derivcil  from  the  (i.'^Lue. 
KibU-rl  itnd  Man-hand  nlw>  IwHeve  that  these  cells  an- h-noM-ytf^-i.  In 
tin-  more  ehfiinie  intlaninuitinns  the  new  fvlU  nmy  Ik-  alnini<t  e-xelu^iivelv 
ixf  thi-*  eluirm'ter.  There  are  many  nbjeelion^  to  these  views.  Allhougti 
WM  ore  not  idile  ti»  rtuJy  the  course  of  iiiHammalion  »«o  thoroughly  in 
man  and  the  mammalia  as  in  the  fny,  .<lill  by  the  modem  meihtKlsof 
hi*tol.>gi4'id  t<H>hni<(ue  we  are  able  to  sludy  the  pruxss  which  is  going  ou 
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in  uny  one  stage  of  inftammatioii.  A»  far  us  I  liave  tit<cii  ubiti  to 
olwerve  the  process  of  acute  inflamiiuitioii  in  man  hv  mratm  of  tliin 
sections  of  tiiene  carefully  Iiank-m-d,  llic  |x>lyiiiicl«ir  Iciiff^-ylei*  are  the 
only  onoH  wliich  pns>  through  thu  vl>s.-^>1s  In  acute  intlumiiiiitiiin  of  tbr 
skin  tbe  vcsjii'Is  of  tbc  pHpilla?  are  cliwly  fHit'ki.'<l  with  thfr*f  coll*,  and 
thi-y  may  be  oliservtil  in  t-very  *=tJij;f  "f  iiuA-ia^. 

The  <»rigin  of  tht'  pcIIs  in  the  iiiHniued  territory  luw  l)cen  n  subject 
of  (lifpute  in  |>at)io3oic>'.     C'ohnh^iii  at  ^thI  believod  tJiat  all  the  new 
tT]h  were  liuiinii'vtes,  but  lie  afterwuni  nimlificd  hit;  vivwh,  anil  aibnitteil 
tliut  in  the  later  jrtjmvs  of  iriflaniniatirdi  n^jreiu-rntive  plH-mmienn  Vmk 
phicc  in  the  surrounding  tis.sui*-i.'eUs,  leading  to  the  fornjation  of  new 
wlls     The  new  ef  lis  s(»  foniitHl  vrvTv  ilislingiiisliLil  fnjni  the  inflanitiia- 
tory  colls,  and  were  de,^tini'd  to  renew  the  tissue  «'birh  had  liwn  da 
stmyed.     Cohnheini'B  view  wa-s  directly  oppotKxl  to  tliat  of  Virehoiri 
Acc'oiiliiijc  to  Vin'how,  the  e.*8ciitial   condition  in  inHaniniiitiou    in   an 
altiTeil  nutrition  of  the  tisHue.     In  couM-Hitienee  of  tJie  injury^-or,  a."  hv 
chIIh  it,   tb(?  irritant — the  eellx  of  the  tiJ^-ue  wen-  viirinuf'ly   afTin-ted. 
They  wen'  naiW  Ut  an  increased  activity  which  might  l)e  jtimply  nutri- 
tive or  fonuative.    They  might  increiLse  in  riixe.  witli  an  increnH;  of  tbeiE 
functional  activilv,  or  they  might  multiply.     All  of  the  ^'uscuiur  phBl 
ni>niena  lie  funniderfd  to  be  !*eeondary  to  tliii*  altered  nutritton  of  the 
tissues,  iiikI    due   to  fids.      V'ircbow  ^VIu^  one  of  the  earlit^  authors  to 
recognize  the  siniiliirit\'  of  the  new  oell-t  in  iriHanmialion  to  leococvt* 
but  be  supiMJf'ed,  in  ^plte  vf  the  oiinilarity,  that  they  were  formed  lij 
niiiltiplieatioii  of  the  celln  of  the  tissue.     Vii-ehow's  views  undei^'el 
Home  modifiwition  at  the  band!<  of  Strieker.     While  Strieker  does  m 
deny  iht;  emignilion  of  tlic  leiK-ocytes,  be  tliinkt*  tliat  ibese  form  but 
small  part  of  the  cells  which  are  formed  in  the  inflamniaton'  eindatir. 
He  aetvpLs  the  view  of  Virehow  that  most  of  the  eelltt  are  derivrti  fni 
iiiiilifernlion  of  the  celUof  the  tissue,  and  he  comixires  the  cell  unda 
itH  onliuary  eonditiomt  to  a  bent  bou-.    He  holds  that  they  have*  a  oertaii 
amount  of  Htitred-uif  formative  envrgj-,  which  under  the  iiiflueiHV  of  In 
inflammatory  irritant  enn  Iw  exjicruletl  in  a  new  formation  of  ccllfi,  the 
iuflaniniator>'  in'itant  acting  an  the  unliHjf-ing  of  the  arrow.     After«Tird 
lie  ftill  fiirlher  mmiified  tluK  view,  bohling  lluit  not  only  do  the  i-ells  u£ 
the  ti^ue  proliferate,  hut  new  cells  are  formed    from  tlie  iiilercellultl 
ttsinir.     This  view,  Jir«t  given  by  Strieker,  ilmt  a  new  formation  of  cell^ 
«in  take  place  from  the  intorccUular  substance,  has  been  taken  up  b| 
Grawitx.     According  to  Grawil/,  in  the  dovelopmenl  of  the  ti««ue  ouli 
a  certain  ninnbrrnf  cells  nn-  uiicd  u)>  in  the  fiirmation  of  iiitereelbihfl 
substance.     Many  of  them,  without  losing  their  character  as  ceil.'*,  bi^ 
come  invifitde  and  a])pureiitly  form  a  [Kirt  of  the  iutereelUdar  rtubt^tanuO 
Under  the  influence  of  the  inOammatory  stimuhint  lbe«-  cells,  \vbid| 
GraM'itz  t*]>eak)ii  of  as  the  sbimWring  cells,  become  vinible,  multiply 
ftud  form  a  targe  pirt  of  the  cells  in  the  inflanimaton'  tumor.     Coni» 
beim  was  led  to  niter  his  former  viewn  as  to  the  exclusive  pre*icnpe  oi 
leu(xH'ytes  in   the  inflamamtory  tumor  by  the  work  done  in  his  lalmp 
ator\-  hv  St'id'lleben.      ^'Ilrillas  observers  had  describeti  changes  in  tll| 
corneal  cniiiiiwles  during  iidhniiiii:itini).      A'ircbow  had  dewribe*!  »weU| 
ing  and  mnliiplierilioii  of  cells  in  the  pcripher)',  and  eonsiderod  that  thl 
cloudiness  of  the  tis^tue  was  tlu(^  to  sucn  ebangi-s  in  the  cells.     Mnltipll 
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(xtion  itf  the  oelU  wai*  deitcriboil  l>y  His  ami  numerous  otiipr  aittlKtnt, 
anil  \xv\  Kcv  ilfwril>f<l  cliaiigi--  in  llif  et-IU  iiiinuHliaU'ly  uroiirwl  llio 
iiilliinicil  art>a,  Mrh^t  <»t'  iIilth*  chuii^.'ort  ili'wril>fcl  in  ilu-  i-clln  were 
f'iilii-r  fal^-l_v  inK-rprotcfl  iw  wll-miiltiplifatuin  or  ihry  wriv  lU-jrt^u- 
cnitivL'  iihcii'KiiKiui.     St-nfilebfii  wus  tht-  finst  accuni1t.'ly  tu  ilescribi;  Uie 

~  'liatip*-'^  witich  tak«>  plniv  in  the  (Hirnnil  wMsi  ill  iiifliiiiiiimtiitr),  awl  to 

'teiMirutc  tb«  newIy-funneJ  cell.<  from  tlic  leut-ocytts.  H«  showed  that 
when  iho  centn.'  of  the  n>rnfa  vviw  fatiiteriwil  the  tviraeal  i-orjniselcs 
iniiiiiitiaU^lv  ap'iiiul  tlie  c-M-liar  wore  killed  by  tlic  nction  "f  the  eaii-*tic. 
The  injury  l»i  tht-  tii^iur  exieiKhtl  farther  tliaa  the  furaiatiun  *>f  the 
<w:har  sf*mwi  Ut  inilieate.  The  n(tT<)tie  eorpuseles  oontnietotl,  x\n\\T 
prxxx-sH.-!!  wen?  ilmwii  in,  and  they  beran\e  ounvortt-d  inl<»  formless 
nuL-^it^^.  The  cvirpii^'le^  iniineilialely  oiitftiile  nf  thttt  nn-a  underwent  other 
•'hiirip-.,  Thev  lM'»-:inie  l!iiTijr,.r  and  tttaine<l  more  hrijilitly,  (he  niielei 
inenttfit'd  in  iiimilKT,  and  kmi:  iinHXiStH*!*  went*  given  i>tr  fn>ni  them  which 
exteudwl  up  into  the  n^ion  of"  nei^rvwis.  Xnelei  jsissoJ  from  tiie  cells 
into  ihe^it  loap  |iroceft*e*s  and  in  this  way  new  cells  were  formal  which 
took  the  plan>  of  neemtie  ccIIh,  and  represented  not  an  inflammation, 
bat  a  r^neration  of  llic  tit«ue. 

Tbwe  ehiin^'-%  in  the  iwlls  only  take  plai-e  in  the  eorijiiwles  ndjaivul 
to  thr  nivnwi*,  nnd  nn  changes  are  swn  in  the  erlls  tn  the  ^xTlphery 
where  the  jML^-eell!*  are  enteriuc  into  the  tiswue.  It  lins  Ix-en  shown 
thst  it  is  poi«ibh>  to  pntdncx?  :wen  flight  injuries  to  (he  tit^ne  ihnt  there 
i"  little  or  no  infiltmtion  with  lene.K'yte.s,  and  the  chnntjes  may  Ik-  limtto<l 
to  nyr-nenition  *if  the  eclls.  In  almont  any  sort  of  iiiflumniiition  in  any 
tlMnDi*  the  two  proe<-*.-(e-^  of  eniiijnition  of  leno<^<evtes  itiid  new  fornintion 
of  vrWm  tak*-'  plaiv.  The  eelhilur  pndiferation  taketi  place  later  tlian 
ihe  cinij^miioii.  ((  enn  In-  nnnijiiiiwii  hy  the  varitmM  eJuinge.s  which 
take  plat^  iu  the  nuclei  privt>din)r  eetl-divi-»ion,  and  in  j^euentl  dtx-s  not 

~  v^a  until  two  to  four  days  after  llu?  rtsx-ipt  of  tJie  injury.  The  cliarac- 
tfr  and  the  arratit^-ment  of  llie  rells  «ui  Im*  wiKily  seen  in  the  small  foci 
of  infhinimiitirm  whieli  form  anmnd  itninll  masses  of  iMieteria  which  have 

■iMt'n  rarried  a-*  emboli  into  the  tissue.     These  am  \w  pnMlne^'^I  at  will 

Thy  th*'  injection  of  pure  eu!tnre!i  of  llie  j'tjt]>hyl<:K'<ieeu!*  iiureii!*  indr  tlie 
enr-veiu<i  irf   mlibitfl,  and  their  development    t^bHcn'eil   hv    killing  the 

■JUtimnls  at  wii-cpMWve  periiwU  after  the  iuji-etion.     Sneh  fiiei  will  ^rvv  oa 
md   tyrn-e  of  acute  iuftaniniation.     The  mierot'utri  are  found  in  a 
ill  vessel,  either  ti  i^pilliiry  ora  nniall  vein,  which  they  entirely  occlude. 
riicy  are  pn.iljedily  not   liwlffefl  here  »>•  an  emb'ilus  lillitiyj  up  ut  nnee  (he 
itirr  veA<<'I,  but  one  or  mon'  lo<lp>  in  the  endothelium  anil  the  ve8Sfl 
fKniit  tilletl  by  their  gnHrth.     In  the  older  foci  their  jrrowth  extends 
mmd  tlic  vtiaetel,  and  eluni]M  nf  them  mar  be  found   in  the  tte«nc. 

|An>uud  the  ^lup  nf  liartena  there  i^a  di^itmct  nei-rosiJ  of  (he  tisane. 

]ln  the  nirnttie  mav  the  cells  may  sometimes  l>e  recf»inii«'<l.  but  nn)rt! 

[piiemlly  tlic  whole  iti  converti-d  intu  a  t^mnulnr  mas^.  In  the  [H'riphery 
of  the  ni^-nk^is  the  liwne  \^  intiltmted  with  pnlynnrli-ar  lennK-vtea. 
Tiiese  form  a  wall  aniuwi  and  estend  into  the  necrotic  ti^ue.     U  ia 

Kntlnble  that  the    mvrotic  tissue  is  Airnied,  to    some    extent  at    least, 
y  the  leui-ort'te*!  which  liave  wandered   into  it  so  far  that  they  have 
.fiUlrn   %-irtims  to  the  Htmic  enuse  whieh   pnulneiil   the  lun-nifiiK  of  the 
AUIiongh  tlie  widl  of  cvIIh  formc^l  anmntl  the  nt^^rosiit  \f.^  uu 
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the  iiiitidc,  composod  nitm'ly  f«t'  Iriioixiylc«,  on  the  ouUiule  the»«  gradu- 
ally givo  plucf  lu  iimiiiuim-lL-jr  ivIKs  siintlar  t«i  tin.-  indifl'crL'tit  eells  of 
griLiHiliitiiin  ttK-^iif  iiixi  tu  tlir  Ivitiiiluiit)  »'1l.s  uf  tlif  bUMxI.  Tlif  more 
lulviiiiccd  thr-  infl:ijiiiiii)(tim,  the  ii)t>n>  iiiiinei'oiiifnn;  tliev  in  tlif  tissue.  If 
tliu  aiiiiiial  \»'  k  i  IKhI  t wt'iity-foiir  lii>iirs  Jifier  injretion  of  the  t««'tfria,  whc-n 
the  small  tntianimatory  foci  are  not  visible  to  the  eye,  the  cells  iimv  It* 
absent.  Where  they  are  formed  in  the  tiftsues  is  a  question.  From  theii 
close  relation  to  the  bloi>ii-ve«*eU,  and  from  the  fiiet  that  in  the  relli 
forniinji  the  ve-iK-ln  the  e«rlie»t  and  most  aelive  cell-pmliferation  is  w-en* 
it  SK'iiis  pnihuhlc  thai  they  are  furnuil  fmrn  these  celt^  In  soine  i}(  the 
inHanimntions  priMliiwd  hy  iMieteria  tlmy  tiiay  be  so  numerous  as  to  c<m^ 
Btitute  by  far  the  majurity  uf  the  uew  ccllih  Other  cells  make  tbeii! 
appcaruQcc  iu  the  late  stores  uf  inllammatiun,  but  they  are  t»  obviously 
connected  with  repair  nti(I  new  formation  of  tiBSUO  that  they  will  bo  con- 
sidered under  that  head. 

There  is  n  ]>urpnse  fnlfiUeil  by  the  prcsJtnoc  of  tin'  leumeytes  in  th« 
inflamed  titwue.  WlK'uever  then-  i.-*  any  ilead  material  in  the  ImxIv,  thill 
he(s>mes  fillwl  with  leucoeylen.  In  huc-Ii  material  chemical  HiibslnmieB 
are  fonned  which  exert  an  attracting  force  on  the  leiictx-vtes.  In 
the  gmall  fix^i  of  iuflanimation  fonned  around  nuLS^es  of  .'•tiipnylm'oeej 
they  are  attracted  not  only  by  the  necrotic  tissue  pHKlnced  by  th« 
bueterin,  but  by  the  bacteria  themselves  Capillary  tubes  partly  filh-d 
with  sIa|jhylf>i'oeci  and  placed  in  the  tiwnes  Hja^edily  become  tilletl  with 
leucocytes.  They  aj>pcar  in  imve  the  way  for  a  new  formation  of  tissuoj 
It  16  by  means  of  the  leucocytes  tliat  the  detritus  of  dead  liMue  ifi 
removed.  In  the  a<'Ute  iiiJl;utmiation  prrwIncMl  by  bacteria  they  form  s 
wall  aDHmd  these,  close  up  the  lymplialics  ami  prevent  to  a  liu^'  exteu( 
the  further  action  of  the  orjifaniMiis.  Mctsclinikofl'  has  i:;hown  that  they 
have  the  power  of  taking  ui»  and  dcjitroying  bacteria,  and  llicir  preK-iici 
is  in  thiw  way  a  winrce  of  pnttcction  to  the  nr^inism.  This  jkiwct  uf 
eating  and   destniying   material    is   tcnncd  "  phagocytosis,"     Anotbia 

fiuriH>se  which  tliey  eerve  is  that  <if  furnishing  IVkkI  to  the  lai-ge  epitlie? 
ioid  cells  whidi  are  coiiceriieil  in  the  fnniiiition  of  tissue.  Tliciv  iiu 
be  little  doubt  that  an  important  piirpof*c  niayidso  he  ser\'ed  by  tlicfluil 
cxudatiou  in  washing  out  Hibi)>lc  injunous  substances  from  the  tissue! 
and  in  diluting  them.  .Most  foreign  Iwxlies,  cspeeiallv  tliotH?  of  al 
oi^ui(-  eharaeter,  uhcn  introduced  into  the  tissues,  will  produce  to  | 
limited  extent  inHammatory  irliangi-n  in  the  circulation  in  the  vesseli 
amnnd  them,  with  I'liiigration  of  leneoc_\-tc»  which  enter  into  the  foreign 
InmIv.  PieiTs  of  s|Kingc  or  ]>ith  plactnl  in  the  abdniiiinal  cavity  bocuiiM 
filled  with  leuroryle!«.  Other  fnbsiani*Cf<  have  littli*  or  no  effect  ill 
attracting  them.  Finely-powderwl  gla^w  introduced  into  the  tiA^mi 
causes  a  new  fomialion  of  tissue,  an  inliltrutton  vith  rannd  lymphoid 
or  granulation  cells,  and  finally  a  capsule  formation  ;  and  this  may  lakl 
ptaee  without  the  emigration  of  a  single  lcuc<»cyte. 

Little  i-;  known  as  to  the  manner  in  which  the  rctl  cnrpusrlea  paa 
tbn^ugh  the  walls  of  the  ves!»cls,  and  the  eoiiditions  favoring  this,      .V^ 


a  geiiend   rule,  the  mon-  H^vcre  the  injury  nriMhuTtl  iu  the  tissue^  tli 

pHAH  thmngh.     They  cm 
corpuscles,  pjisjs  llmiugh  by  tlieir  own  active  movements,  and,  a*  far 


greater  is  the  number  which  iwas  thmngh.     They  cannot,  like  the  whi 

corpuscles,  pjisjs  tlmiugh  by  tlieir  own  act 

con  bo  seen  under  the  micruscope,  they  pa.s.s  through  actually  inta< 
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It  mar  be  that  from  the  dilatation  of  tlic  vcascU  the  stoniata 
Vldbnie  ttu  laiyv  llml  they  are  forced  through  by  the  itierLiised  prusKure, 
or  snmll  lis.-^iin-^  not  vii^ibU'  under  the  mior(isi(tt|M^  iiiiiy  talie  i>\ncv  by 
iMon^^  «if  which  thi-y  niake  their  esi''a|>e.  M'heii  iti  ihf  tinsiies  they 
appeur  to  take  nu  aeitive  jKirt  in  tlu*  eliungefs  whieh  iire  (;»irig  on.  In 
iwrt  they  find  thetr  wtiv  into  the  lymph-Ajwicos  and  lymph -vessel*,  and 
are  removwl  by  the  lymph-stream,  lu  part  they  aw  taken  up  by  other 
ccIK  and  may  contribute  to  the  niitrilt(m  oi"  these.  In  part  ihcy 
remain  in  the  tissue  aud  are  destroyed,  their  pigment  beiii^  taken  up 
by  iJie  evlK 

The  general  cluiracter  of  the  swelling  differs  ^nyitly,  deiMnding  on 
the  anatomical  structure  of  the  |Mirt  of  the  hody  wbieh  h  iiitlamed.  The 
eo-«illed  parenehymatouH  orpins — a»,  for  instance,  musi^lc,  kidney,  pant- 
lid  mid  otner  plands* — swell  in  toto  when  they  are  inflameil.  The  swell- 
in;:  >^  pniiHTtiiinal  tn  the  dt^ree  of  the  exudation.  It  will  be  more 
« .nsidemble  in  or^ns  whieh  are  surrounded  bv  a  eapsule  or  nienibnine 
vi'hieh  i!<  eaiKiliIe  of  distention  than  in  tlioM.*  whieb  are  -turminided  \>y  a 
membrane  iiir^ipahle  of  dih)teiitiou.  In  tHiriMiehymatouR  ori^nn)^  the  exu- 
dalinn  is  in  the  mesbej*  <if  the  interstitial  ivmnis-live  tissue,  beeaujv  this 
tis-tu"  earrie.-*  the  hlixKl-vesieU  and  is  more  e-ti*ilv  distended  hv  fluid. 
In  the  intlammatinn  of  eonneL-tive  tis-itu'  ihe  exTichitittn  aeeMiiinlateH  in 
ilj*  me^heTr ;  it  infiltrates  it.  In  a  fiinniele  the  exndiitir.n  acniiiiiil.-ite.'*  in 
the  loo!«  spQee?>  of  the  Kulieutanccms  tissue,  and  in  meningitis  it  iuk'U- 
mulotcs  in  the  spaees  of  the  pia-araehnoid.  The  same  i.s  iwen  in  the 
i<itb»tuncH;  of  tlie  eornea  when  it  t»  itiHained,  but  ou  account  of  thti 
ftlifrht  Histeni^ihilitA-  of  thiz?  tissue  the  tliiekenin^  in  the  beginning 
of  the  inflammation  i:-  not  a  \'cry  marked  one,  and  the  intiltRitinn 
apixiir*  mure  as  u  eloudineas  of  the  ti.'wue  due  to  an  interfeivnee  with 
it>i  nptii'al  properties  than  as  a  swelling.  In  eartilngi',  in  M-liieh  there 
are  no  di»tensihle  meithei^  or  eanaU,  the  e.Midatiiiu-lluid  or  eorpuM'lex 
euinot  enter  into  the  ti**ue;  therefore  in  inHannualltm  of  the  cartilage 
of  jointly  the  exmlation  %9  found  iti  the  cavity  of  the  joint,  execpt  in  the 
immediate  (jeriphi-rj'.  when'  under  ei-rliLiii  cin-iim.slmieeH  a  fi'«  eoriniwleH 
npjwrcntly  eiit  their  way  dire<*tly  into  tlie  tissue.  When  the  witll  of  a 
largv  cavity  la  intlunie<1  the  iuHamniiitoiy  exudation  ae<>nninlHtes  in  the 
cavity.  Ijmt  h  the  ca.se  in  the  seroud  membranes,  aL-so  in  the  dura 
mater.  In  the  intlammaiion  of  perioeteum  the  exudation  cannot  accu- 
mulate in  the  dense  tiivues,  hnt  it  presses  in  benrath  the  (leriosteum,  ele- 
vating it  fnmi  the  bone.  The  inHanunator^'  exudfLtion  alwavs  aeeu- 
liiiLntes  wliure  it  fiudw  tlie  h-a-t    n^if-tanee;  thus  in  (nieunnuiia  it  enters 

he  nlvt^iliof  the  liingri  and  lills  up  il)4>.s4',  Ixtmiim-  il:  fiiKln  no  place  in  tho 
alveolar  septa.  In  the  «»me  ivay,  it  i#  easily  understood  tlmt  in  ptaees 
where  u  denw  covering  prevent*  the  exndatiiui  reaching  the  free  jiurfae* 
iJiif*  eovering  will  be  elevateil  in  the  fomi  of  a  bladder  or  ve-slcle.  Tlila 
rfcn  in  the  example  we  have  given  in  the   inllainiunlion  of  the  ]»eri- 

htfuni,  hilt  a  lielter  example  is  given  in  the  inllanimuticui  of  the  skin. 
In  .ill  forms  of  acute  intlanunation  of  the  nkin  one  of  the  mo^t  common 
of  all  phenomena  is  to  find  the  epidormi.sover  tlie  iuftamcd  area  elevated 
in  the  form  of  a  veaicle.  In  org-ans  which  freely  eommnnicnte  with  the 
outride,  and  an  o|>en  way  U  given  for  the  exudation,  it  is  simply  ponri?d 
out  ou  the  burfaw  and  eiHja|)es.     This  is  the  eawe  with  all  mucous  mem- 
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brnni>s,  btraiisp  ihrir  epithelial  covering  in  )<)om>  nml  doox  not  hulil  tlM 
exudation  within  it  an  (Uu^a  the  epi'lfrmis.  In  eonseqiienec  of  this  4 
lomiution  of  veMicIf-s  does  not  iakv  platre,  but  tlie  exuduttun  tnutHta 
fn-ely  ihnni^h  ti)  tlie  siiHjuv.  Thi^  is  nl-^o  llie  cjiHe  in  the  Iclunevf^ 
where  the  exudatiim  iu  part  paaw«  off  iu  tlie  urine  and  apimir*.  in  thoi 
lorni  itf  ulbuiiiiii. 

Iiiflaniinatioi)  lm»  been  divided  into  two  varieties,  dem-ndin};  ujMia; 
the  K)M>etnl  involvement  nf  nerlaiit  eU>meiiti4  of  an  nrj^n.  In  a  frhtiiduhir; 
orjfjit)  vv»'  ean  n'ei>^ii7j>  the  srt^reiinff  eells  and  the  ponneelivc-lissnc 
franieworlt  snpiKirtinn:  the  eells  and  eaririiig  the  blotnl- vessels.  Aeeonl-j 
ing  H.-i  the  .s|H't-ial  ^-.H  of  the  inl^iinininlion  wa.s  t^un|>ose<l  to  involve  the| 
sixK-ific  glandular  cell*,  the  ]>arenchynia,  or  the  interstitial  tiwno,  the 
(fivisioii  han  been  made  of  [Kirenchynintuiis  and  jnter«titial  inflaniraa- 
tion.  Thir*  divirtiou  ii*  u  false  one.  If  we  re^rd  inHammalion  as  tiM 
ituni  of  tlie  proceritteit  whleh  take  place  iu  the  ti^Mue-i  on  receipt  of  uii 
injury,  it  is  oliviouf^  that  we  einniot  have  inflammations  h)  dlvithfl.  It 
is  hanlly  |>ossible  to  eonceive  of  an  injiiiy  whli-li  will  iifTect  exclusively 
one  r)r  the  other  of  these  eonrtituents  of  an  orgnn.  There  it*  no  iloubtt 
that  uniler  certain  circiimstanees  thei-e  niay  be  aeciiniiilations  ()f  ei'lls  in 
the  interstieei*  of  an  orgjin  due  to  growth  of  the  intercellular  tissue,  :t4 
in  aonie  of  the  [uu  ho  logical  condition!'  met  with  in  the  kitlneys  in  searlt>t 
fever.  It  t-aniiot  he  held  that  all  growth  in  connective  tissue  is  < hie  to 
regvuemtion  fulhmiug  a  primary  lesion.  In  s^ueh  kidneys  there  are  fewT 
or  no  h->'ion.^  of  the  epilheliiiin  of  the  tiibulcA.  In  certain  liver  dinv^Ofica 
a  similnr  proliferation  of  the  connective  titwue  may  take  place.  We  hava 
gcnenilly  been  aeeiist<tmcd  tx»  -tpenk  of  such  i-ouditions,  in  which  we  find 
a  cellular  intiltralion  of  the  tiiKjtne,  a*  inHnniniatron.  but  there  in  no  rennoo 
why  they  shouM  1h?  ro  eonsidenMl,  The  prutiferalion  of  the  connective 
titwuc  may  be  due  tti  the  direct  action  of  liaelerin  or  their  eheniieid  pnid- 
uet!«  on  the  tii^tie,  or  to  otlier  inHuence.'^  pnxlueing  it  without  any  pre? 
ex-diiig  injury, 

Inlhuniiintion  of  a  miieoiw  membrane  itt  (molten  of  an  "catarrhal 
inflammation."  Vlrchow  u.-'ed  the  name  to  denote  iiiereaw  of  func- 
tional aelivitv  of  a  nuu-ous  sin-face.  The  word  "ejilarrhal"  is  UHcd  h> 
loosely  that  it  is  ditbciilt  to  define  it.  \Vc  nuiv  nse  it  to  designate  nilhl 
degrees  of  iuflanunation  of  mucous  suHuees  in  which  iheiv  is  iieithe 
ulceration  nor  any  distinctly  eharaeteriiftic  exudation,  such  us  a  (ibriuoua 
or  a  purulent  one.  In  intlainnKition  of  the  intentinal  canal  the  word 
is  generally  useil  to  iuehide  ioHannnatinns  the  etiologj'  of  which  ii*  un- 
known. The  in('reas«-»l  amount  uf  fluid  whicli  comes  from  an  inflame<l 
luueous  surfaei.>  has  two  .•Miurecs.  In  the  lirsl  jilacre,  the  mucous  nu-ui 
brane  has  imt  a  dense  tissue  (in  the  surface  in)|K'rviiais  to  Ibiids,  like  llie 
horny  layers  of  the  skin,  and  nii  increaK-d  amniint  of  exudation  in  the 
Kuh<:utancou.s  tissue  readily  finds  its  way  to  the  surface  instead  of  artni-^ 
mnlating  in  (he  interstices  i>f  the  tissues.  A  mucous  suHiiee  is  like  a 
serous  surface  iu  thin.  res|)e('t.  In  the  next  place,  the  pro]>er  stvretioi* 
of  the  mucous  surtiKv  is  imrrctised.  This  is  in  iKirt  fhic  to  the  bvper- 
wmifl  of  vcfwels  supplying  the  ghmds,  and  |nis8ibly  in  pari  to  a  direct* 
Blimulation  of  the  glands  by  the  iiifliirniiuitory  eause.  The  cells  may  1 
influenecHl  to  increased  action  in  the  .sjune  viray  an  the  blood-vessel 
are.     In  umst  caaes  the  j^-rous  exiKlatiun  from  the  veesels  of  the  ti»&u 
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(OTiuauittl  l>y  t-mignitiou,  and  tbu  loufiicvtw  paNt  &>>  rtwlMy  thnnieh 

tiu*  i-|iitncliat  layer  an  doc8  ihe  t%ruin,  and  ap]H«r  in  tlio  Hiiid  on  tlie 
i*urtai-i-. 

A  more  iiuitabic  diusjuficiitiun  of  iiitt:iniiim(i<iii  is  i»ne  IniM>d  on  the 
character  of  the  cxiulntion.  The  chiiraotrr  of  the  cxudfltioii  is  largt-ly 
detcrmiiUHl  by  the  cause  of  the  inflaninuition  and  (he  intcni*ity  of  its 
artina.  The  am.7«fs  are  si  nianifohi  that  it  would  he  iinp(ji?,'»n)le  to  pive 
»D  <^tiolo)^«»l  elnj<i«ilicalion.  The  oxiitbtinn  in  inflamniiitioti  may  U* 
alimittt  entirely  wrous,  and  sueh  infliuimuiiions  are  s|K>keii  of  n^  nHlcina- 
tfXL'iorrtrniUK  inHaiiuimtions.  Inuiiy  iitllaniiiiaiioii  tht'(|uainity  of  s«'roii-i 
exii'Jation  is  increased.  The  tiitfiue  in  twrons  inflainrnation  i»  iiililtratt^l 
with  fluid.  Tlie  iuerea»(Hl  tnin-siidation  reprcM-iitft  lUv  reaetion  of  ihe 
ti.<w«U(T  to  a  mild  injurj-.  One  of  the  best  exiuuples  of  it  is  tlie  inflani- 
mstiou  of  the  skin  whieh  follows  pmlongi-il  exput<iire  to  the  i^uu.  The 
iiyK-tion  of  the  ves-^eU  \a  extreme  and  the  skin  is  ttwolk>n  iiitd  \}\i»  on 
pneteure.  Must  of  the  exudation  accumulates  in  the  niet^hes  of  the 
tiflBOe,  but  a  ecrtain  |>ortion  iiasse!J  to  the  surtaeo  and  elevate**  the  epider- 
mis in  the  form  of  jtnialler  or  laigor  voj»ieloi>.  The  vosicle:*  are  tillc*i 
with  a  clear  traii»|)arent  fluid  u'hieh  r>n  mieroscTopie  examination  show* 
few  rellnliir  elenientH.  If  the  canse  he  renifivwl,  the  eontenlw  of  tlu- 
VfwiVh-?*  will  1m>  ahsiirlM^l.  The  aetion  of  the  sun  hiiw  pnihahly  Ihtii  to 
prrxhuv  slight  injnry  of  the  npix-r  layers  of  the  epidermis,  in  some  ea.sos 
extending  more  or  le-w  deeply  into  the  tissues  nelow,  In  i*ome  ctwes 
extensive  neero)*)*  extending  through  the  skin,  which  are  followed  by 
all  the  phenomena  of  inteii)^;  InHniiiniation,  nuiv  be  |iroihie<tl.  There  ib 
inoCMnl  K-n^us  tntnsudation  in  the  beginning  of  even'  inHnniniiittoii. 
In  pneiinioni;!,  e^nigivititin  and  (nk-ina  of  the  lung  precetle  the  fonniitton 
of  the  fihrintHis  exudation.  In  every  woiiml  a  ele-nr  Hnid  tirst  exudes 
wliich  L-untain:*  hut  few  (xjrpuseles,  ami  which,  eoogulating  in  a  thin 
layer  on  the  siirfaee,  pitxluees  the  glazing.  The  leileraattni.'*  inflummation 
may  also  repres<:'nt  the  i-iid  or  limit  of  tlie  priH-efw.  In  a  furiineU',  out- 
Mtlc  of  the  ci'ninil  neerosin  and  lenetwytif  inlillmti*in,  llie  liswiies  an- 
infiltmled  with  serous  tluid,  and  n  snlicntjineous  irdi-ma  is  often  found 
wx^finiKinying  acule  in flann nation  of  the  i-osltd  ph'uni. 

lu  any  iritlarnntation  there  Is  an  inerea.-4-(l  antrninl  of  fdirin  in  the 
exUflalinn  as  i-<inipare<l  with  the  nonual  (Fig.  G).  The  fluid  in  thetiMiiie 
in  utlcmutous  intlammatinn  eontains  more  fibrin  than  when  the  exudation 
is  im-niw«l  fnini  some  other  ennse,  ils  from  elinmie  passive  t-ongi'stion. 
TIm-  lihriii  iiMiy  aix-nniuhite  in  (he  tissue  aiui  give  rise  to  u  dense,  l>niwriy 
iiHlunition.  The  amount  of  (ihrin  is  to  a  wrtain  extent  dciM-inh-nt  U|»on 
the  Ti«?verit%"  of  the  inrtammatoiy  eau-*  of  the  injury.  .Vs  a  general 
nde,  the  grvater  the  di-gree  of  necrosiw  the  more  extensive  will  be  the 
formation  of  Hbrin.  Tin*  clenienttJ  for  thr  fortiiation  of  tihrin  aw 
nre*eni  in  the  oxuilalion,  and  the  nrt'rotic  cells  .>*n])ply  the  fihrin-fmnent. 
To  a  ruueh  ifn-ati-r  I'Xtt^nl  the  formation  of  fibrin  wemw  to  dejit-ud  upon  tin* 
natun*  of  the  agent  whirh  pnxluoi-s  the  inflammation.  Tlie  most  tvpieal 
fibrinous  inHanmiation  is  tiven  in  aente  erou]K»us  pneumonia.  Kvcn  in 
tbe  rabbit,  when  inoe-uhitett  suheutiineously  with  the  4»rgunism  wtiieh 
C«Ui)rs  this  dieease,  a  fibrinous  exudation  may  W  pn»rluee<l  wliieh 
may  extend  ovt-r  the  eentn-  of  the  alKl<nnen.  It  is  (Kissilile  that  siib- 
alanccs  may  lie  prixIucKl  by  tiit^:  organisms  wltieh  liavc  an  analogous 
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action  to  the  Bhrin-fcrmfnt.  Such  itiflam  mat  ions,  charaotenzod  bv  ail 
ux<t>?«ivi-  aiiimint  of  tibriii  in  the  i>xu(latinii,  are  tipoken  of  ar^  tWtrUumf 
infljirfiinaiions.  The  ttTiii  U  more  gencrallv  uM-d  to  ^ptfiallv  cliarapter- 
ize  fibrinous  exmialionH  on  i-iu-l:Ktw  of  the  Uj»1_v.  ^?u^.■h  exmlatiniis  are 
always  He(rnni|>niiit'(l  hv  iipcrost'--*,  and  an'  cjiUwl  (liiihthcritip,  Formerly 
a  dinlinctioQ  was  niaae  between  oitiufKicis  ami  (liphtheritic  tiiflaminu> 
tiotir4.  In  [ho  cronix^iiR  inftaniniations  the  cxndntion  \\-aa  mppo^il  ta 
he  watcil  on  tJic  Kurfapc  of  rtlativf-ly  intact  nuifN>as  membrane*.  In 
ihv  iltiihtlK-ritic  iiilhinmiatioiis  tbu  L-xmlation  was  MipiK>acd  to  extend 
fmin  llii.-  »7tirlac('  into  the  iner-lie.-^  of  IJil-  tiistttie.  Tlie  ero)i{Mms  e.xiitlatinn 
could  be  iieeleii  a»  a  membrane  from  the  surface,  leaving^  it  intaet ;  the 
diphtheritic  could  not  be  removetl  Mrithout  the  produrlion  of  a  hiev  of 
RiiKstanee.  The  only  difference  between  the  procesws  is  one  due  to  tlio 
anatomical  elmrat-ter  of  the  surfaee.  In  l)i)tli  ca^ei*  Oiere  is  necrot-is  of  the 
siirfaaM'pithi'liuni,  and  theexiKlatiun,  nmiing  in  conuwt  with  (he  mrrtiiio 
tiwue  wliidi  furni,*hes  nn  abundent  supply  of  fibrin- ferment,  ri_iapiilateA. 
The  exudation  ciui  be  easily  removed  u.*^  a  niembraac  on  surfoees  hnvine 
a  dense  basal  membrane  bencutli  the  epithelium.  It  is  not  removed, 
from  the  surface  of  the  epithclitun,  but  is  removed  with  the  epitla*- 
liuni.  The  exudation  timiiot  Vk-  n'moved  from  the  riurfiu-e  where  there 
is  no  ImisjiI  membrane  beneath  the  epithelium,  in  which  airto  the  union 
of  the  epillieliuiu  with  the  tif^vues  bcm-ulh  is  more  (lin.ii.  In  this  case- 
the  fibrin  aln)  extemls  down  into  tbf  tissue  beniiilh,  and  thert'  is  a  close 
uuton  ^Wth  the  fibrin  on  the^^nrfHce  and  llnit  in  the  ti^uesaud  it  cannot 
be  removed  as  a  lua-^f).  The  iliflerenee  between  the  two  U  eafilv  f«en  in 
diphtheri;!.  Wlien  the  di!<e:i.M'  i;*  liH-altn-d  in  the  pharynx  th*-  aienibran* 
uitiiiot  Iw  reitioval.  If  in  tlie  biniix  and  trachea,  it  can  Ih-  ri'inoviHl, 
sometimes  representing^  a  p«Tfect  cast  i>f  these  j>nrts.  The  term  "'tliph- 
theritic  inllammatiun  "  Is  simply  au  anatomical  one,  and  ha^  no  necew<iry 
relation  to  the  infe<;tioUH  <ht«euse  dtpbthena.  Tliis  ditwatw  it*  chamcs- 
tenzed  bv  a  fibrinoug  exudation  on  the  surfaces  affected,  rombined' 
with  nwroMft.  It  is  vciy  pmbable  tlutt  here,  just  us  in  the  fibrinous 
exmlation  in  pnonmonin,  the  character  of  the  exudation  is  due  in  prcut 
|Kirt  to  the  ^pei-ilir  ;igenl(^  which  <'aof*e  the  di.-eji!*e.  In  fiunie  ca)*es  iba 
nu'inbnine  is  much  more  extensive  than  in  others,  and  it  may  In*  pro- 
duced, tliKUgh  penerally  not  Ut  the  sniiic  dc^rrce,  by  other  ajfcnt*  tlinn  tlia 
diphtheria  bacilli.  Intlummations  of  the  smie  ]Ntrt8  tnustnl  by  suiuc  of 
the  ]Hi>-rtrK5inismH,  and  even  by  the  applinition  of  chemical  api-nlw  which 
will  produce  a  necrosis  on  the  sin-facc,  may  l>e  accnni]ianie<l  by  niem- 
hninc-fumiatioji.  Th<'  fibrin  i>n  ihe  snrfa^'c  d<Hs  not  come  exclusively 
frtim  the  exudation.  The  epithelinm  itv-H"  undcrpoes  a  form  of  necnwia 
which  is  eumbined  with  cijai^ulatiou  of  llic  protoplasm  of  the  cell,  and  * 
rolirnlar  mass  i>;  fanned  lariri-ly  citmiMiswl  oi  the  fibrinoid  metamoqihosia 
<if  tht'  i-ells.  Till-  fibrin  in  these  txudatioiw  docs  not  always  have  ih 
same  elianicter.  In  the  ti.ssm-s  the  librin  nsmdly  ap]iearw  hi  the  fonu  of 
extremely  tine  filament.'*.  On  the  Rurfin-c  it  may  .i]>pc!ir  in  the  form  o€ 
larjjc  hyaline  masj^es  or  as  a  definite  reticulum.  In  all  of  the  mmxiug 
Mirfuces  this  form  of  intlammatiou  is  frequently  observ'cd.  In  the  lur^ 
intectinca  it  forms  one  of  the  amitomical  varieties  of  dysentery.  Oq 
i|K>ti  wounds  u  tibrinous  iniiiimmulio'n  leadin^j:  to  the  priHluotion  of  densfl 
mcmbnuus  i.-*  not  iji frequently  nlhicrved.     It  may  be  ilue  to  infcelian  of 
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tJ]OM^>und  with  certain  jiprcitic  micnwirfraDisms.  In  easoa  ofdiphthoria 
i«oy  open  wouml  of  thf  Uxlv  i-i  liulile  to  Im.-coiiu'  hilcetwl  witli  tlie  urpin- 
intis  M'f  the  ilinni'^i-,  miil  u  tyjiiml  nifinhniiic  iim'  W'  fnniK-ii  over  tlie 
wuuml.  I  tiave  »een  two  ca»^  in  wliirh  t\n-  iiififrtion  of  whuikIkI  i^iir- 
fnrvit  resulted  fmni  uccideiitul  inucultitioii.  In  one  tliuru  was  u  fissure  of 
thi-  anuA  wKioh  bo«nme  m  infectoil,  and  in  the  other  a  paroiiychiu  about 
tlw"  ^nall  liM!  ln'canii*  infected.  lu  lK»th  the  i-liiiruiTteriRtio  oi^'anlAiiis  were 
*<htniiif*l  fn>ni  culliire^  In  the  iiteru--  n  dijihtlieritic  nienibniue  with 
fxten:*ive  ncerusis  nf  the  mirfaco  furiu?*  (Uie  vf  the  le?*i(.>n^  fiHiiid  in  puer- 
perul   iufeetion.     Here  llie  euiiditiiui  i^  in  ii»irly  all  vnt^a  diii'  Ut  tlie 

Srwenre  of  one  of  the  piis-orgniiiiimn,  the  :»trcpt<»eomiR.  Fibrinoiii*  in- 
animations are  also  found  on  the  serous  surfaces,  and  they  seem  to  take 
placi'  mope  readily  here  ihnn  in  any  other  part  of  the  IkkIv.  The  fibrin 
19  de|MK<it^-d  botb  on  the  »iirf:ice  cov<TiiiL;  the  viiMx-m  eontaim-d  in  the 
(■avity  ami  i>n  ttiat  Hniii^  the  walls  When*  these  twiiHiirfiicf-*  ninvi-  nver 
one  anniher,  aj»  in  tlw  iM-rit^irdiiini,  the  constant  adbe^ion  and  :;epunttion 
ei%'c  Hm^  to  a  roughening  of  the  tiurfaee,  eiiusing  tlie  appeuraiiee  whicli 
nns  bwii  comnireil  with  that  produced  by  the  -■reparation  of  two  pieft-a 
of  brsftd  and  (mtter.  In  wmuK  nu>mbnuie.s  the  tibrinouK  inHaniniation 
»  in  part  due  to  a  jfreater  chyree  of  intensity  in  the  action  of  whatever 
iproduee^  the  inHunnnution.  The  ?^une  acent  aeting  in  dilVt-rent  <l(%'n,'<-A 
'of  stn'ngth  nin  at  one  time  pnj<h»H^r  a  simple  serous  exndation  iinil  at 
another  a.  fihrinouH  exudation.  When  two  gnrfarcA  covered  with  a 
fibriniuiii  exudation  come  in  contact  with  one  another,  adhesions  are 
fonned  from  the  iiiterniinglin(;  of  the  fibrillte  (d'  (ibrin  on  the  two  »ur- 
fa'v^i.  In  tibrinnux  intlammalion  of  thi^  perituitetnn  the  Hdjaceiit  tiurfaccs 
of  the  WK-em  bw^inie  adherent.  The  tibriuou-^  exutliilinn  simu'iimiw 
ll^•r^■(■s  in  this  wiy  a  utiefnl  purpoi*e  in  uniting  wounds.  The  primary 
odhL^ou  of  H  »mple  wuund  [»  due  to  tht8  iutcrmin^liuf^of  tlie  exudation 
from  the  onfKMing  Hidik^  of  tin*  wound. 

Hemi irrlmgic  inflammation  U  s{H^k<.-n  of  when  the  exud«tiitn  <.H>nlain!i 
lat)^  nnniU-rs  ttf  re<l  MiHMlMi«rpnM'le^.  This  cimracter  of  inHamniiilion 
iBwy  he  due  to  a  s|»eciHe  lu-tion  of  wtme  agent  prixlueing  the  intlanitmi- 
tton,  or  it  ii*  due  to«.-onstitutional  anonuiliesim  the  iwrt  of  die  imlividuul. 
Thus  in  scurvj'  and  puqiurn  an  intlamnuition  uhieb  under  ordinary  cir- 
rumslanres  would  \t^  >*roU8  only,  may  Vie<:onie  heniorrlia(jrie.  Tlie  eon- 
vtitutioiuil  anomaly  \f>  due  either  to  a  mmditJon  of  the  bt(HH)-ve.>v-«eIi4  whieh 
r«  the  red  hIof»dH?orpuscIi-!;  to  |in.ss  through  lliem  mort?  r(«dily  or 
ribl^  to  cluuiges  m  tiie  bluo<l  ili^lf. 


Pdkulent  Inflammation. 

Thi*  i.4  a  form  of  inllunmiatinn  which  is  sharpiv  wpamteil  from  the 
others,  and  in  elianu'teri/.i'il  bv  an  exuthilion  whirli  ir*  <'ji!lfd  pus.  In 
other  fomi"*  nf  inHiimmnlion  the  exudations  may  diflVr,  depending  upon 
the  action  of  different  causes  or  U|kiu  a  greater  or  le.--js  intensity  in  the 
anion  of  the  same  cause.  We  cna  Imve  fmm  the  .-mine  eatLiM?  nettng  in 
varying  degre**  of  inti-nsity  a  wroits,  a  fibrinouit.  or  a  hemorrhagic 
■'■•n.  By  cnbjcfliug  the  esir  of  a  rabbit  to  water  at  different 
of  temjM.'rature  all  tiu-  vanoii.s  funn-s  of  iiitlammulion  may  Im; 
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nrcKliK-ed,  with  the  exwptiuii  of  the  purulent.     This  cannot  be  pnxluoed 
ny  the  action  of  the  most   intensr  caiistiep. 

Pus  is  a  wliitii^h  or  pravish  opatjiK'  fliiitl  oi'vorj'iiigdejjrfj^-tof  den-uty,] 
It  uiay  acxiuiru  a  roddiKti  tluf^-  t'nui)  an  athuixturL-  of'  ntl  ii-irpiiwles  ;  ia 
(*oniL' «if«M  it  has  11  flistitictly  yellowish  or  bhiish  tiiigr,  the  latter  Wing' 
due  to  (.<ertain  of  the  bacteria  whic-li  ciiuw?  !>uppurution.     The  exudation 
may  iulillrate  in  the  tiseues — tliat  ih,  it  inay  fx'  eoulaiiitil  in  the  mesliei? 
of  the  tis.snos,  as  in  the  serous  exiuintion^-or  it  may  he  contnine<]    in 
cavities  which  aif  hollowed  out  in  the  tiscuei*.     Bueh  a  cavity  eonlainind 
pus  i.s  called  an  ub^t^'s.s.     Or,  u^uiii,  tliere  may  Ih'  a  lu:<^  of  Mdi^taiic*'  ou 
the  yirt'aro  ft-om  which  such  a  fluid  exudes.     In  all  otlier  forms  of 
inflammation,  [turtieulnrly  in  the  more  (wvere  fomir^  (Ihtc  is  UKire  or  leeaJ 
fibrin  in  the  exnilation.     In  tlie  punilent  inflnnimnrion  the  exndurina' 
coutiiinii  either  no  fdjrin  at  all  or  only  a  small  amount  of  It.     Moreover, 
tlie  exudation  dilTerss  in  the  effwt  which  it  lins  on  the  tissui-s  of  the 
inflamed  pjiii.     Tn  the  >~erou8  and  tibrinous  inflammations  the  exudation 
either  aeeunmlates  in  the  intei'stiecs  of  the  tiisue,  or,  if  it  cannot  Im-  eon- 
taincd  in  tliis,  it  jwsses  to  the  surfaee  or  into  the  natural  eavitie*  of  tJie  I 
body,  alu-ayn  following  the  ^)ath  of  least  resistaiiee.     The  exudntiou  in 
ilw^lf  fioenifi  In  produce  no  uijun*  to  the  tissue.     Tlie  tissue,  of  eonI^*, 
may  Ik"  injun-d  by  haviug  its  nutrition  tntcrfci-ed  with  by  comprc^on 
r>f  vessels  prodticeil  by  the  exudation,  and  veiy  extensive  necrosis  may 
lie  produced  in  this  Wiiy;  but  the  exudation  in  itself  pnMhiccs  no  injurious 
action  on  the  ti*«uea  with  which  it  comes  in  contact.     The  purulent 
inflammatitm  is  diflercnt.     In  this  there  is  not  only  destnietion  of  rells 
by  the  exudntiou  siirrounOinp  theni.but  the  intercelbdar  fulMtance  itself 
is  destmyctl  and  dissolviil  bv  the  exudation.     The  exmlalion  jjud   the 
softening;  aiul  destruction  nf  the  tissue  comhiue  to  fonn  tlic  nhscess.  The  M 
dijft»olution  of  the  intercellular  substauee  taJ-ies  plaw  more  easily  in  the  " 
loose  areolar  tissue.      Nut  only  is  this  solvent  action  of  the  exudation 
exerted  on  the  intercellular  substance,  but  the  fibrin  also,  when  any  i»j 
present;,  is  disAilved  in  it.  ^ 

We  can  easily  f'olliiw  the  course  of  development  of  nn  al>seess  Inr 
iiyecttiig  Mjiue  nf   the  Wcteria,  which    from  their  spiflfie  action    are 
8[K>ken  of  !W  the  jJiisHirgimisins,  into  llie  wu'-vein  of  a  rabbit.     Tlie 
organisms  an-  carne<l  into  various  tissues,  and  by  their  jjrowth  form- 
small  masses  in  these.     The  iirst  etiect  of  the  presence  of  the  orgnnismsj 
is  the  piiKluction  of  necrosis  in  the  tissue  immediatclv  surrotmdiii);  them. 
This  is  Bccominmied  by  <in  etiorinous  eniijinition  of  lem-ocytes  extendiiifr 
into  the  neci-ode  tissue,  and  the  leucocytes  to  a  preat  extent  nndcrpt)  llieJ 
same  necro:*is  as  the  tissue.     In  the  periphery  they  form  a  more  <)r  lesal 
dislinet  nnill  around  the  m-cnitie  tissue.    lu  the  neerotie  area  itself  there 
is  of  eoiirsi'  no  inflaiiimalion.     Xoi  only  are  the  cells  destroyed,  hut  (lie 
blood-vessels  as  m-cU.  nnd  no  eireulatitm  takes  place  within  the  (wrt.    The 
next  !*Uip.'  in  the  forniatiou  oi'  the  al>s(rc«*  is  the  liquetiietion  of  the  tissue. 
The  bacteria  or  their  cheniir.-i]  proflucts  appear  1i>  exert  an  actual  diss<dv- 
injr  power  on  the  tissue.     First,  apparently,  the  intercellular  substance  i 
dissolved,  and  all  of  the  cells,  both  those  of  the  tissue  and  the  leuci>c}'tc^ 
come  together  to  fonii  a  sinjjie  mass.    .Sonietiiues  the  tissue-eelU  more  oi 
less  n'taiii  their  fiTm  nnd  e;ni  be  rei-i^gnizi-il,  but  more  <iften  they  an> 
broken  up  into  fragments  or  gmuuU-s.     In  some  canoi  tlie  suppuration 
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diHv  not  ^innd  frdin  a  ^^inplc  point  in  tliirt  way,  but  fmni  rtevoral  Htljn<t'nt 
|Kiinti«.  Tm*n  thr  varioiH  fcK.'i  of  sottoninc  ctvnxc-  tr^-thor,  forming  a  single 
mvitv,  -nliioh  muy  cimUiin  not  unly  iIk*  tmliviUuul  wits  wliich  Imve  Ikh'II 
set  twB  Iw  flic  ilisHiilutinn  nf  the  inti-nt'llnlar  snliHinmr,  hnt  larger 
niafl«»  of  tifvue  iut(f  which  the  ^ft^ning  luis  not  fully  t-xtLMKU-tl,  juhI 
whirh  arc  set  frpe  hy  Uie  variuuw  f(.K'i  (»f  siifci-ning  meeting  onu  nnorlier. 
The  x^aritiu*  li*«ii08  ahow  a  var\-ing  resistance  to  this  softening  |)ower  of 
the  exudation.  In  a  glandular  organ  the  L-vnoectivp-ti^ue  H-'ptii  in  tlic 
IclAncl  oAlT  tlio  [uLst  rcsiatanec'.  The  -sniipunition  may  extern)  niting 
tfwAP,  and  an  ab«W!*s  W  fnm>e<l  whieh  will  cuntaiii  Uirge  neerotie  mag>tes 
of  ihf  glandular  snli*tan<v.     Snch  nia»sec  are  sfHiken  of  as  fluuglis. 

The  iMirt  varies  in  eoiwrttence.  Sonielimes  it  ift  thick  and  <'n'nray,  at 
otliera  it  in  thin  and  i<imilar  to  a  Aeroos  exudation.  The  celU  are  to  a 
large  extent  the  white  eoriniHtrUtiii  of  the  hlood.  (>f  ooiinv  alung  with 
these  cells  there  will  be  otiicr  cells  and  fragments  of  cells  which  eonie 
from  the  tissues.  When  the  |>ns-«*ll«  an- exninintxl  on  the  minu  Htage 
of  a  niifnK*7o|>e  many  of  them  whow  active  ninu'lHtid  niovenient-s.  The 
fluid  {Hiftion  of  the  |>U8  in  siuiply  the  serous  exnd»tion.  The  pus  ron- 
tained  in  a  definite  abscess-cavity  is  frequently  umler  eonsiderahle  ten- 
sion, soractimca  apparently  much  higher  than  the  blood-prea*uro.     On 
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■•eUun  of  ■  oluakic  kbcranof  thflnna:  o,  tajvr  nf  Rninular  maUria.1  4!(iinii(ic«Tl  of  nMTtHtp  <w11> 
■ad  taM««la;  k,  Ur4>r  of  tUsae  flllM  wllb  IraMtfTiM :  e.  Iocm  vraDiilatlon  Ufinie  oinulnlna 
dfW«4  Unod-vvsMb,  tmia  vhli-h  nrllvi'  otuIgniUon  b  tnklng  i>tiu.-i'i   ti,  drii«-r  i-irjitrti-liU 


milking  an  inciflinn  into  an  aKseewt  the  nmtcritA  may  Kpurt  to  a.  eonitider- 
al)U'  distance.  When  ilie  al)i«oei*s-eavity  lias  reniaintnl  for  some  time  a 
ilelinite  wall  iis  fonne<l  amund  it,  which  pn.n'eiit.'*  its  further  e.itens-ion 
(Kig.fi).  \h  the  jitiscc'*.'*  is  forming  there  is  cnnHtantlv  g<jing  on  outside 
of  iIm"  necn>si^  ami  outside  nf  the  wall  of  leucocytes  a  gn)Wlh  of  the 
tifime.  All  »tf  the  cells  of  the  tissue,  the  coiuiective-tissuc  ei'lls,  those 
forming  the  walls  of  the  IiKw»d-vc>wls,  and  probably  al*!  llic  s>iiecifio 
ccIIb  of  the  tu*uc,  proliferate.  In  consenueni'e  of  this  pi-olifemtion 
there  is  pmdnoed  a  dense  tuwiic  consisting  to  a  larj^c  extent  of  cella 
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similar  to  the  lymphoid  colls  of  the  hloo<I.  This  is  the  snnip  tiswiie 
which  furiud  the  litiiall  prujwtLii);  j^ituiulvti  m:>cii  uu  tho  nurtaee  uf  an 
nicer,  and  from  tliiri  Jl  has  n'^-civcd  the  gi'm;nil  luinie  of  ^runitlalioii 
tissue.  Sometimes  softenirijt  doi's  not  take  plaee  until  ftueh  a  definite 
vail  ifi  furnieii  uniiiiiil  the  Iwiw.  This  netion  on  ttie  mrt  of  the  tisHiii* 
varies  in  diflerciit  i-iises.  Sometimes  it  is  almost  ciitirelv  absent,  and 
there  is  tiotliing  oppuwd  to  the  exteusioti  of  the  proecss.  In  ftomc  caws 
it  wuuhl  appKir  at*  tlmiifjh  there  were  u  direct  excitation  of  rell-prolifer- 
ation  of  the  tissiiies  pmtUicwI  by  the  bacteria.  Such  a  membrane  lininir 
an  abseesfi  is  called  a  "  pyop.*nie  luembiTine."  It  is  a  soft  rcddlsli  mem- 
bnine  havin;?  a  slijfht  wirailarity  to  a  mucous  surface.  It  wa-  formerlv 
guppiiAcd  tliat  pus  could  l>e  diixTtly  (^wreted  by  »uch  a  uitjiitbraue.  It 
alwa\>  eoutaiui^,  ulon^  with  the  cells  derive-d  fmiii  the  ti»»iie,  a  Iniye 
numlxT  i\i  ieucoc}'1x's,  which  an-  constimtly  |mssing  through  tt  luto  the 
ab»cti«,  and  in  the  vest^U  not  only  of  tlie  niembraue  itself,  but  iu  th 
of  the  surtiiuti(liii>r  tissuew,  thi-n*  are  (pintitities  of  leucw^j-tes.  In  nianyr. 
caspJi  the  nieiiilmiiie  di«"-8  not  iilfer  stitticient  opjK>t>itiou  to  the  advance  of 
the  siippunitivc  pHK-ess.  'J'he  ccIIj*  eonipof-inp  it  may  become  Dccrotic, 
softcu,  and  fnrm  part  of  the  contenl-s  of  the  absce^f,  ami  its  fonnation 
gradually  recede*  as  it  is  gn^dually  destroyed.  There  ia  no  eharp  linn 
lo  the  niembranc-formutiiui,  but  it  jimdually  fades  off  into  the  surnmnd 
ing  tissues.  For  n  considerable  di.stano«?  around,  the  formation  of  jnun 
uhitiou  ti^ue  euulinue.>i,  apiwariuj;  an  au  iiitiltniltou  of  the  iiitervlttial 
tiHsiie  lA'illi  F^rnall  roiuid  ih-IIs.  S)inetiims  tin*  piindcnt  iuHinuniatinn  i-^ 
prece<le<l  by  a  fibrinous  or  serrtus  intliiniui.tti(»n.  The  fibrimms  infliim 
mation  of  a  serous  surface  may  become  chunpnl  into  a  purulent,  ami  tli 
fibrin  which  hua  Iweii  formed  l>ecomes  dissolved  in  the  pus.  There  may 
be  a  lar^e  antount  of  fibrin  in  the  li»«ue  i^trnntudiu};  an  abiwc«t4  whieh.| 
mnv  iHs-iime  softened  by  the  iidvance  of  the  stipiuiration. 

>Ve  niav  dirftnguish  various  «"rt«  of  abwes^C---,  (leiH-uding  on  the  eha- 
nictcr  of  the  pus  uud  the  chanicter  of  the  tissue  in  which  it  l-^  fonnetl. 
When  an  abi?ces8  forms  mpidly  and  is  accimipanied  by  a  conitiderable 
aaioimt  of  pain  and  evidences  of  acute  intlaumiation,  it  15  spoken  of  »«' 
an  acute  {*v  a  hot  abwcse*.  ()u  tlie  other  hand,  the  ab.«ce8S-f«rnmliop 
may  take  place  slowly,  the  pus  may  accumulate  slowly,  ami,  if  this 
tnkfs  place  in  on  4ir;?in  po<u'!y  supplied  with  ncnci",  it  may  not  ^jive 
riw  to  any  special  symptoms.  Ajpiin,  the  pus  may  be  forme*!  in  one 
purtiou  of  the  btxly,  ami  may  by  jiravity  extend  into  a  portion  lower 
clown,  gniduallv  dissolving  the  tissue  as  it  [lossot  along.  Such  hiii 
absi-csM  is  oalleii  a  cold  or  jj^ravity  ahscesa.  ()ne  of  the  l>est  fxample* 
of  this  iH  the  abn-ess  whieli  apiiwirs  in  the  iniruirial  ifgion,  the  pu« 
being  foruKsl  in  the  vcrtebne  and  de.-^'ciiding  along  tlic  |Mias  nnisi-lt-. 

The  amount  of  p;un  in  purulent  inHanunation  differs  grcnily.  In 
feome  cases  it  is  intense ;  it  others  it  may  be  entirely  al>.-4-nt.  Thia 
de]>cnd3  largely  upon  the  clinnicter  of  the  tissue  and  the  amount  of 
ncn*eii  in  the  ]>art.     In  an  absirew  of  the  s^bcutanl^nls  tisiiie,  whero 

Jrcrtsuro  is  exerted  on  the  nerves  of  the  skin,  the  pain  nmy  Iw  intense. 
It  alM»cesses  in  internal  orj.ittiB  ptKirlv  siip|)lied  with  nerves,  a»  in  the 
liver,  a  brge  abscc!^  uiav  be  furnied  without,  any  pain  aeetiniiMinyitig  it. 
The  pain  will  also,  as  in  on  ordinari-  inflamm.ntion,  <lc|K'ud  up<in  th* 
amouDt  of  pressure  which  in  exertcU  on  the  Jicrxcs.     In  a  ti»*ue  «ipabl 
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of  ilii^ti^tion  tlit're  will  Ih'  Ic**  iMiiii  tlian  in  a  firm,  dfiist!  tissue.  Ab- 
3ccse«4  of  Ixme  nnd  nf  ilic  piTto^tinini  art?  tii-«N)iii|Hinic<l  liy  iiit<;nHe 
fain.  The  aiimunt  uf  iwiii  will  nl;***  dop-ml  iiimui  tin-  rani'lity  witll 
wiiicl)  the  aliH?t'ss  L*  fomioil.  If  the  pus  luvunmlutt's  nipiillv,  the  pnin 
will  1)0  more  intotii^ ;  if  it  tuntmitliitct  (slowly,  t)ie  tii>«iu^  tun  gradually 
bfivunic  aL<cii)»t<iii)ed  Lo  tiie  dif<tcDtiou. 


Inflammation  produced  by  Bacteria. 

Hie  action  of  almost  all  patho^nic  hactefia  is  cloMly  related  to 
inflanunation,  l>i«aiu«c:  suoli  liocteriu  iii  ^ncrnl  prridn(N>  an  injury  ti)  tlie 
tii«me  where  ihey  arc  present.  Tlie  iiitluniniriti(»riri  which  arc  pnxlnrod 
by  Iweterift  are  also  in  antw  ways  diflerenl  from  tlie  chemiail  or  meehan- 
ii«l  inHnniniattonK.  Bnclerli  may  art  on  the  l)o<ly  in  a  variety  of  wavH. 
In  the  first  phin*,  the  nrganisms  ninv  cntt-r  directlv  into  tJi**  hltXKl,  and 
there  iimi  i^iiitJilile  conuitioiLs  for  their  growth,  or,  without  gmwing 
in  tht'  hUnKJ,  may  be  de]>fwite<l  hy  it  in  the  differtmt  orfnuir*.  In 
moMt  cAi^evi  there  is  a  primary  lesion  ])ro«liK*d,  and  the  initi'tion  of 
the  blood  follows  from  this.  In  eonsefjiienee  of  this  the  bartrrla  may 
be  deposited  in  the  various  oi^^anA  of  the  body,  and  foei  similar  in  their 
ceoeni  nature  to  the  prtjuary  focu»  of  infection  may  he  furrued.  A 
aietincti»n  miiHt  Ik>  made  U-twinm  tlie  rmiPii  in  whieh  the  or^niiiHos  gnnv 
in  ihe  bliwxl  and  tin-  rtijtfw  in  whifh  they  nwiy  enter  the  bl<wHl,  hut  do  nut 
find  there  suitahle  cmditions  for  their  grrjwth,  and  the  bloiMl  simply  aeta 
as  a  carrier,  ilepu^iiinf!;  them  in  various  organs,  where  thev  exert  a  local 
action.  When  tlie  orpinisius  enter  into  t}ie  blood  the  eondition  of  wntti- 
csmia  i-^  nn>doeed.  Many  of  the  pnsHJi^ntsnis  have  the  power  (if  inti'et- 
inK  the  bUxMl,  and  ?*eplica?mia  is  nnjwt  frequently  found  tin  an  aeeonipanl- 
ineni  u>  wane  one  of  iIk^  purulent  afTetTtions.  In  many  ea«es  the  danger 
of  •M:pti<-ipmia  seems  to  !<and  in  invert  relation  to  thc^  extent  of  the  pri- 
inart'  infwtion.  The  more  developeil  the  local  infection,  the  les.-*  apt 
liic  («e[iticieinia  is  to  take  place,  trequently  the  same  oiyanisni  which 
fatWGit  a  typical  local  di^teai^  in  on«  animal  will  pHnluee  M^ptiea'uiia  in 
aooUier.  Jn  man  imKrulatimi  with  the  antlirax  iMieilhis  will  alwavt) 
pnwluec  an  inteiLse  hxial  inflainimitinn  at  the  |Kiint  of  inoculatinn,  the 
anthrax  pustule,  which  is  only  exceptionuUv  followeil  by  M'pticivniia. 
&loat  of  the  local  leainns  prodiice<l  bv  bacteria  are  distinctly  inflanmia- 
inrii'  in  charKier.  This  is  eminently  the  ejijif  in  m<K*t  of  the  acute 
iiift!ctiou.H  di-^tiuses;  for  instance,  in  anthrax,  in  diphtheria,  in  pneii- 
nnonia.  Many  of  the  inflnmmation:^  so  prrMhicwl  are  purulent  in  elui- 
nu-t*fr.  Til  other  cai^s  lesions  vcrv  clo^ly  ivlateil  to  iiiflainnuitliiu,  or 
which  at  i^nne  |>eriod  of  their  eourve  an'  accomimnied  hy  inflammation, 
will  U?  produced.  The  lesioiu*  whieh  ore  produced  bv  the  tiil>erele 
liac-illu»t  and  by  the  typhoid  laieillu.*!  an.-  at  first  not  iullamnmtuni'  in 
cliuracter.  The  lesions  iHin.siKi  in  a  new  formation  of  tisniie  of  a  <iefinite 
tvp**,  which  arises  fn^m  pntliferation  of  the  fixwi  ce\U  of  the  ti-t^ne.  In 
the  bc|jrinnin^  nf  the.-^;  fijnnalinn^  there  may  Iw  no  emij^nitinn  uf  lem-o- 
ctytcs  and  no  intlammalnri'  legion*  in  the  !ii**ue.  At  a  later  peri(«l, 
bowo\-er,  in  each,  necrosiB  and  depcncration  take  place  in  this  newly- 
fomirii  tistntp,  and  nith  thi»  the  inflimmuitoPk-  phenomena  Ik-^ii.  In 
t^>j»Ik»iil  fever  th<-  le-'iouj',  in  (he  fin^l   ]ilaw,  (.■oriw^t  of  a  new  formation 
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of  lyinpiioul  tissti(!  ari.'^in^  from  the  lymphoid  tissue  of  thf  intestinal 
c«nul.  lu  thiii  lymplioid  ti&m*:  there  art-  uu  IvuixKn'tuK,  unci,  attliuugli 
there  nitiy  Iw  hy[)cnemia  of  the  Burroundinj;  l)l(HKl-v«sf*lH,  there  in  mt 
craijtratiun  of  lc-u««oyt(is  and  no  intrenRcd  exudation.  It  i*  only  who'D 
ne<-rvi?'i>;  tukt^'?-  phuT  in  the  Iiy[xrr[>lu.stit^  ti.*«iii^  tliitt  (lie  inva^iuii  of  leiHij- 
cylcs  U-gins.  The  siinic  is  Irne  in  tuhr-ivh?.  Kmijfnition  only  IM-Rins 
and  leucocytes  iire  only  found  in  the  tuborcidons  tissue  wheu  caseation 
flpjwars.  The  iieer(Kiit<  whieli  arii^'H  in  a  npeeilie  tiivue  in  this  way  atipar- 
t'Rtly  has  the  same  nttraetion  for  the  leucocytes  as  has  nocro»iB  of 
normal  tissue.  The  same  thing  is  true  of  the  new  formations  not  caused 
hy  Imrteriu.  Many  of  the  tumors  are  arcompauied  hy  inflanmiation  in 
the  Hurmundiiig  tissue*,  and  even  In  the  tumor  it.'^etf  there  may  Im*  emi- 
gration, an  inerea^iod  exudation  fmm  the  blood-vessels;  and  Ihi.s  is 
olosi^ly  ctinne<'t('d  with  pnteeiwiy  of  dcftenemtion  in  the  tumor.  Thcso^ 
pnx'iRsaeM  may  be  relat^  to  inflanmiatiim  in  another  way.  Thu»  thtifl 
tulKTcIe  may  excite  indiinntifilinn  nien*ly  hy  its  prei*erKT.  It  may  pro- 
tluce  hy  itJ!  prewnee  injuries  in  the  tissue  which  will  be  followe<l  by 
iuHaniiiiutiou,  and  which  may  nut  be  immctliatcly  eouneiitcd  with  th^ 
bneteria. 

The  eharacter  of  the  inflammatione  produced  by  bacteria  i^'ill  b« 
largely  inHueU'tred  by  tlie  manner  in  wineh  these  gain  cntrj'  into  ih« 
«V«tcm.  This  may  take  place  in  \-jirioiL'*  way*.  They  may  enter  into 
the  tissues,  producing  an  iutlamniatiou  at  the  pt)int  at  whieh  they  ent€*r, 
or  they  niav  prmhiee  no  hHiil  h-sions  at  the  (loint  of  entn>',  and  l>p 
carriecf  by  tiu- 1»1«mk1  to  various  tifwues  of  the  Iw^ly  and  deiMwiled  tlwiv, 
only  ])r<iducinjr  lesiorn*  in  the  tissues  for  ivhich  they  have  o  8pe<'itio 
ufhiiity,  whieh  in  probably  due  to  the  fact  that  certain  liptsuv?)  offer  tliem 
the  most  Huitable  (H>ndilioi]i5  lor  thc^ir  growth.  This  is  the  ease  In  stiiall- 
|iox  and  in  t*enrlet  fever.  Although  we  i\o  not  know  aiiythitig  alumt 
the  virus  of  smull-lKJX  ur  of  tsc«rlet  fever,  it  is  exeee<lingly  inipn>bable 
tlmt  tJie  leriion.s  oi  the  diseaflo  eould  l>e  prodiiwd  hy  hjieteria  liuiliuj^ 
eutrj'  through  the  skin.  The  same  bacteria  do  not  nlmiys  net  in  the  snme 
wav.  In  general  we  are  al)lc  to  surmise  from  the  eharacter  of  an 
innanuuation  what  is  the  sp(>eific  oiTfnnisin  whieh  hii.-*  caiiseil  it  ;  but 
there  are  exceptions  to  this.  The  same  organism  which  eautte^  a  typical 
til>nnou8  inthiriiniJition  in  the  lungs  may  under  mnie  eireumstanetq 
produce  a  ilistinctly  piinilciit  intlaninuitlon  without  any  formation  of 
fibrin  at  all.  Chie  of  the  pus-orguuisms,  the  8lrepto4'4H<eus,  may  pnn- 
(luce  in  the  pharynx  as  tA'pical  a  tibrinous  inflammation  as  is  priMhteed 
by  the  diphtheritic  bacillus,  while  under  other  conditions  it  may  form 
an  ahw'ess.  The  bacteria  niav  alf^o  be  ri'laloi  to  inflammation  in 
annther  way.  They  may  pro<uice  local  lesions,  and  there  may  be 
pn»duced  in  these  local  leeions  chcmieid  jH»is<»iis  which  will  produce 
neemsis  and  degenemtion  in  ilistnnt  organs,  and  thes<!  may  he  followed 
hy  inflammatory  pheuoniena.  The  ni»)st  typical  inflnnimations  are  pR>- 
(hicwl  by  agnain  nf  orpunisms  whieh  are  so  closely  relatL-d  t<isii]ipuni(inn 
that  they  are  adled  the  pvogenic  or  "  pus-orgjinii^nis."  Suppuration  may 
under  certain  circa  instances  also  he  prtKlueed  by  a  numlx-r  of  other 
oif^misms.  The  essential  pu.s-organisius  ai-e  the  xfnpJii/fwovcttfi  auvttiA, 
the  MtrejtlocorcuH  pyoffinieA,  the  ftnfjtfffocoivu^  e^ulermidU  ntftiui,  the 
tariUim  jii/ot/enai  Ja-tidHK,  and  the  fntfiUttn  pyucyaneuK.     In  addition  to 
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ippuration  has  frequently  been  found  to  lie  pnKluced  by  otiior 

iOfguiUBUt ;  fur  inHtimcc,  by  the  colon  liafiniis,  by  tbe  tuhort'to  iMioilliis, 

fby  the  «/iw/yoo<r»w  faiurotiiOm,  by  the  hnciUuH  protemi,  an<l  by  various 

[oiiierH,     The  most  t^'jiifol  puniient  inflammations  are  tlioj^  nroduwd  by 

[the  stiipliylocowos  and  the  strcptoeocrus.      In  tlie  case  of  the  staphyl<>- 

[ooocos  it.f  iwtiuti  hatt  been  thoroughly  iuve«tigated  by  e:c]K-riiuettt»  Imth 

[oti  rnitn  »nd  iininuds.     The  mo>;i  lypieiil  iiiflammalioi)  in  iiinn  |iri>dtic^-d 

[by  it   iJ*  th«'  unliiiar)-  boil  or  fiirunek-.      In  thin  it  is  evident  that  the 

tffiii   tiiul    iht'ir   way    iiiln  tht*  nkiil  alun^j  the   hair-ft)llieles  or  the 

fOM»  gl.-ind^     It  hai4  l>ren  found  tliat  tlie  mere  n]){)liciition  of  the 

[onmuinuM  U^  the  imrfuec  of  the  skiii  lh  not  followed  by  any  requite. 

M  lieu  thev  are    nibbed   into   the   skin   tlie   t^'pKTal    furuncle  tnuv  be 

productil.     They  apiHirently  do  not  euler  into  the  skiji  by  means  of  the 

tSWd^rglandB,  and  ftirtui(-lf>'  do  not  tipprar  on  the  {huIs  of  tlii>  l)oiIy 

rbere  dtere  are  no  hitir-fi)IlielcA  or  Hel>are>r>u.s  (;land:<,  as  on  the  |>nbn 

of  tbe  luiUiL^  or  the  soles  of  the  fi^et.     They  are  most  apt  to  apjiear  on 

portions  of  the  I>ody  whieli  are  subjwtwl  to  the  nibbing  of  elothinj;;,  «a 

ut  lb(.'  iKK'k  (if  the  neck  and  the  waist-line.     There  ij*  first  pitMluevd  a 

neenwfi  nf  the  tissue  in  tlie  nei};libnrlii)04l  <tf  tJie  liair-folliel('.-»  or  i;himl, 

mid  nroniid  tbi'*  iMiitpumtioii.     The  neerotie  ti^uiue  which  prudiKV)*  thirt 

diHi.   u'tt   ahrays   lit^uefy,  but   n-nutins  a«   tbe   si>-4'alK'<I    eon-   of  the 

furuni'le  which  U  ctut  out  with  the   pus.     Tlie  pun  pnxluiM-d  hy  tlic 

t«(apliyliNXKNni!i,  115  a   nile,    ia   thick    and   creamy,   frequently   with   a 

diHlinrtly  yi-lli)wi^<h  rolur,  pmbably  due  to  the  (lipnent  pnNlucetl  by  the 

^'OC^niiimA  in  their  growth.     The  strepKxxiecui*  hjis  a  greater  variety  in 

itji  aetion  than  the  stapliyli^vKvus.     Tfic  streploerK'eiiH  may  produce  ou 

tlie  (Rirfiiec  of  niuitHis  nieinbraues  u  typical  tibrinoiu  extidiiTinn,  or  it 

^DttV  pniducc  t^uppnnittuii  of  iIk-  ti^ue^.     It^ action,  even  in  produeinj^ 

Biippumlinn,  is  not  eireuiuMTilxil,  »s  i^  the  action  of  the  ritaphyliH'oei'UH. 

Typical  fi;uppiinitiftn  with  liiiuetiiction  of  tbe  tissues  is  mtt  m  apt  to  l>c 

pHMlm-*-)!,  and  the  pus  bw  imt  tlie  thick  en-Jiniy  ehanirter  of  that  of  the 

iiLaphv  liMiM-i'ib*.      Ill  many  c:ises  no  siippiirition  at  all  i-*  prodii(.-ed,  hut 

niniply  an  iiilillniti«iii  of  tin*  tiasue  wilb  tienim  and  leuwK'vtes,      When 

Aiippuration  i:^  priMluctNl  bv  the  atreplococcttg  pifogcuat  it  n-duillv  takes  the 

form  of  purulent  infiltration.     Streptooooei  may  bo  fouml  in  the  tUksiies 

,cvvn  outffide  of  tlie  line  of  leucocytes  oihI  they  do  not  iiriKluee  m  iiiiicli 

nor  do  they  thcm-telveii  exert  sueh  a  p«>silive  elicniomxis  as  do 

'the  staphyU»fi'i'ei.      B*tth  the  .•.tn-ptcictKM'i  and  tutaphvloc^K-ci  may  priKluee 

nn  N<r>(i-  snrfnns  exten^^ive  HUppiinilion.     On  iHttli  mtuuh  and  iiiucoiii^ 

Nurfacx^  the  iMfliiinimition   pr«Mluci'd  by  the  strepttH-occi  \»  aec4>ni|Kinic(l 

by  A  ^n.«iier  formation  of  jibrin.     The  inllaiuniutioiib  pHxlueed  by  the 

KtntptiinKN'i  an-,  i\a  u  nile,  far  more  tlangeniuri  in  their  tocjil  and  in  their 

gt'in-ral  efti-cl.-*  ibaii  lb«««'  pnMhaied  by  the  stapliyloewei.      IiiHainiiiation 

'(it  tlic  uicnw  in  piitTjieral  IVvcr  is  ainuwt  always  due  to  vXm-  action  of  the 

streptiMiicci. 

InfiammatinnA  proiluecd  by  luu-teria  0I1OW  in  one  way  a  va.st  iliirer- 
friim  tho!«'  pnkdueed  by  the  action  of  eliejuiciil  and  nui-lmnicAl 
cau-tetf.  In  inBanunation  protliieed  by  inchanical  eiiiiH-^  the  art  ton  of 
Um  cuiiH?  I1S1K-.H  willi  t)ic  intlanunation.  It  'm  im|>iKSfiUIe  tlat  it  shniihl 
«xt.'nd  tn  other  parts  of  tl»e  bwly.  The  Iwictt-ria  may  U-  in  varimiN  ways 
airrtf\t  fp>m  one  portion  of  the  btnly  to  nnotber,  luid  wherever  they 
Vut.  I.-IJ 
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oomr  thoy  produce  thp  Aante  charachT  of  inflammation  as  in  tlie  pri 
ioouw.  ThoM!  iiiilamiiiatioiis  wliirli  upiK'ur  in  the  liitVi-ifnt  iturt»nis  o 
the  IkhIv  I'ollmviiig  a  |)rin)iir\-  f'oi'im  of  iriflaniinution  are  called  secoml- 
aiy  or  metastatic  inflainmattou!*.  The  or^nisms  may  pass  along  the 
cuui'Sf  of  thf  lymphatk-.-^,  eitlRT  producing  iiiHammation^  in  plau's 
omnected  Ininiodintcly  with  the  primary  focus  by  mcan>«  »f  iht?  lyni- 
])batics  lis  thi^  lymphatic  ^Iniidit,  or  they  may  Iw  lairririd  by  the  lyiiiphali(« 
into  the  hldod  and  then  into  otlicr  organs.  They  nrc  most  apt  to  bo 
retained  in  the  ucaretift  lymphatic  glands  and  excite  these  to  iuflamiua- 
ta'on  and  suppuratinn.  Af?  an  example  of  this  we  have  the  hiiboes  in 
the  ^min  wnifih  follow  ItK-al  prrwps!*ps  in  the  external  genital.".  Th« 
Ivmpliutic  glands  mav  al«>  be  excitetl  to  inflammation  by  other  pitxIuctB 
than  the  bacteria.  The  elieniicid  pruihicLs  which  are  produced  in  the 
inflammatory-  focns  are  washe*!  out  bv  the  exudation  and  carried  bv  tlie 
IvniphatieH  to  the  lymph-prtand,  where  they  may  excite  inflammation. 
Such  inflammations  arc  rartrly  followed  by  suppuration,  and  the  ehniifte* 
in  the  jfland  iiioiv  freuei-ally  consist  in  liy|X'qilji«a  ami  tliu  fumiation  of 
a  new  lymphotil  li--^<4ue. 

When  the  cn-pinism;!  enter  into  the  bluofl  tliev  are  carrieil  into  all  of 
the  urgajLS  aixl  ti.-^^ue^  of  the  IhkIv.  liut  tJiere  15  a  dceiik'd  ditlerence  in 
their  action  in  the  different  tiasuea.  C'ertjiin  of  the  titiuiies  are  niore 
liable  to  have  these  secondary  abscci^se^  fallowing  on  blood-infection 
tlian  othcn*.  When  the  stnphylocoi*eua  aureus  iw  injwti'd  into  the  cur- 
vein  of  a  rabbit,  the  metastatic  abscc.*ies  take  place  in  diflx'fcnt  orpani>c 
Tlie  orj^ini.Hnif<  of  coin-se  fir^t  find  their  way  into  the  bhRKl-vcfWi'ls  of  llitf 
lungs,  but  hoit?  it  is  extremely  rare  that  we  ever  find  any  lesions  pro- 
duced by  them.  The  sccondnrj'  foci  of  intiammalion,  tlie  abscesses,  are 
Kenerally  limited  to  tiic  kidney  luid  to  the  myocnrtHum.  They  may  also 
uevehjp  iu  the  nuiwh'ii  of  the  tn»«ly,  but  here,  acain,  the  preference  \% 
shown  for  (rertain  regiinis.  Tlw  mu-'H'leH  mi>st  m-iiucnlly  attiiekcti  are 
tlic  alMloniimd  uuisclcs.  It  is  liifticnlt  to  explain  tnis^  The  frequency 
with  which  certain  oi^iis  are  attackeil  may  be  due  in  lai^-  part  to 
apecial  difl'erenctw  in  the  cinudation  of  thcR*  ur^pins.  In  l>otIi  tho 
kidney  and  the  heart  the  arteries  are  terminjd  ;  tluit  is,  <'fleh  portion. 
of  the  tissue  is  sup])licd  hy  a  distinct  artery  without  anjwt<ituoise».  Tl»e 
same  condition  obtains  in  the  spleen  and  in  tlie  brain,  but  absi-cAiiee  only 
rartrly  develop  in  thet*  jmrtH.  It  cannot  be  due  to  the  greater  facility 
with  which  llic  ni^'anisiiis  arc  (h'|K»sited  in  certain  oipins.  All  sorts  of 
very  tinely-di\'ided  foreign  hodicft  entering  into  the  blood  are  deposb.'d 
with  |L;reater  facility  in  the  liver  than  in  any  other  oi^n,  becauw  herS 
there  is  an  enormoiis  system  of  eajiilliiries  with  very  shm*  eiivuhition. 
It  is  prolcdile  that  the  organisms  find  in  the  tissues  of  certain  oi^nri 
more  favorable  e^tnditions  i'or  (h-vehiprnent  tJiiui  in  others  The  orgau- 
isDW  appear  to  be  rHrely  carrieil  as  large  embolics  niasKCn  plugging  up; 
blood-vewcU.  In  the  kidney  there  is  little  doubt  but  that  they  do  net 
partlv  in  this  wuy,  and  the  efl'cel  of  their  s|»ceific  presence  may  Im?  accom-' 
|iniiie«l  by  tho  niechanieal  ctfeeti*  of  infarclinn.  They  are  not  carried  a» 
emimiic  manses,  bccanse,  even  if  tlicy  were  injected  as  such  into  tin 
veins,  they  m'ouUI  not  he  anie  to  jhis.-.  thniugh  (he  blo«Kl-vci»cls  of  tha 
pulmonary  circulation.  In  the  kidney  their  action  has  been  cluselvi 
studied  by  RiblM-rl.     It  is  probabht  that  they  lodge  in  ur  arc  tjikeu  up 
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at  mime  poiot  io  the  circulation  by  the  eniJothcIial  oelU  of  the  hiiuiII 
iirU'ricj*,  ntul  hy  their  cnutiiiiioii!i  jji-owtii  they  nuiy  phi^f  up  the  vessel, 
an<l  from  thU  priman'  focus  they  may  be  carried  as  maMcs  iato  Mniall«r 
bninrhets  of  the  same  artcr}-. 

The  sec^mdary  iiiHaiiiiimiion  may  he  prodnoed  in  another  way.  The 
l«ct«Tia  miiy  lim!  ciitn"  into  the  tissue  along  various  durU  or  canaU 
whifli  hiiii  from  the  priman-  Hk-us  into  other  iKirtiinK*  of  the  body. 
Tbr  iiif»-l  typira!  example  ol'  thi^  is  given  in  tfie  K'n>ndary  ab^eessos 
whieh  develop  io  the  kiuaey  following  a  primar)'  purulent  iiiflanimiition 
at'  die  bladder  or  of  the  urethra.  The  organisms  nuike  their  way  from 
the  bladder  inl(»  (he  kiduey  In  it  dinrtiou  opposed  to  the  flow  of  the 
iiriof.  It  i"-  priiliable  that  their  projirt-st-ion  it-  due  to  a  gradual  gmwth 
al<Mig  the  wall  of  the  urethra  and  of  the  ]>elvis  of  the  kidney.  They 
iy  do  thi'^  wtthotit  pnxlueiug  any   Intliunniatiun  of  the  uretlim,  but 

^moit  often  there  lA  n  genenU  intlammation  of  thi.s ;  or  it  may  be  that 
they  fiud  ftuituble  wmditions  for  growth  in  tlie  urine  in  the  urethra,  and 

linfi-i  '■■■  '<  I'  follow  in  thlTt  way.  Kinne  ineliidesani(»ug  the  metastatic 
iImi  -r  pnidiie«-d  bv  the  aetion  of  haetcriu  whieh  enter  the  hudy 

witboiu  )>rtHlunu^Hny  lesions  at  the  point  of  i^nlry,  and  are  ot^n  curried 
int"  n'lnoli'  orgtuw,  when-  thi-ir  aetion  takes  phie**. 

Tlien;  18  the  greatest  diversity  in  the  etlWts  proi!uce<l  bv  the  pyogenic 

■  orgnniffliiH.     TIub  i.H  tliie  to  a  nunilM-r  of  fartorM,  and,  although  iiiuoh 

^ij:ht  h;is  \H_vn  thrown  on  the  nwtter  by  exjx-riments  on  animals,  there 
lina  much  which  is  not  at  all  or  imi>erfeetly  undert-luod.      As  a 

_., It  of  the  entrv  of  the  simo  organiifim  into  the  tn'steni  there  may  be 

tut  efll-el  ]inxIuoi-J;  or  tliere  may  lie  a  slight  iullamiiuitiou  not  h-udiiig  to 

■tfippuniiion  or  mon>  or  lej^  extensive  absee.->s-fonnati<m ;  or  without 
~ 'finite  al>tu^C)<f^fr>miution  an  extensive  aii<1  ditluse  purulent  infiltration 
of  the  (■onnet'tive  tisMie;  or  without  the  |mHliieti«>n  nf  any  loeal  lesiomt 
tbere  may  be  a  gi-nenil  infection  of  the  bl*MMl,  and  tb-Jith  inay  take  plat-u 
in  twii  or  thrti-  A:\yn  with  the  phenomena  of  mi  acute  intoxication.  I 
mw  during  the  la^l  year  a  em^e  in  vvbieh  a  surgeon  died  i^'veral  days 
after  an  o|»r-ration  on  a  case  of  iicritoniti«.  There  van  no  history  of  a 
wound  nveived  at  the  time  of  oiM'ratioii,  and  no  definite  jKunt  of  entry 
fur  the  oiyanwnjs  coidd  Im*  found  at  the  nutnpsy.  The  mort  exten^uve 
i-^ioux  wrtv  in  the  right  thigh  and  extended  from  this  up  to  the  l>utt<K.<ktf. 
t>ver  thi-si-  [Kirls  then'  «eiv  largt-  blebs  and  partial  deHi(nnmatiou  of  the 
tpi<l*TmiH.      The  HilHUtaneoiu*  tissue  an*!  the  adjacent   mut»<-Us  were 

'liecnitic  and  eoutaincd  uia»^es  of  t^reptncoeci.  The  simo  oi^nnituna 
were  oblainetl  in  pure  culture  from  the  nlood  and  from  every  organ  nf 
tlw  ImxIv.  The  infwtion  very  proltably  took  platv  from  the  thigh,  and 
the  orpini)4mft  (HisHibly  enteni'l  from  a  sfi-aieh  with  the  nail  or  in  some 
vh  way.     There  wa«i  iio  di-iinite  suppumlion,  and  in  the  necrotic  tissue 

tof  tin-  inu>ii'le  there  were  but  few  leuem-ytes. 

In  any  utl^mipt  to  explain  such  vnrialion  in  action  the  resistance  of 

tibr  tuMie  muift  iMf  cunsidervd.  This  i-i*sistanee  i»  due  (o  a  numlicrnf 
lioga.  The  bliMid-t^i'rtun  h  direetiv  desinietive  to  a  munber  of  orgaa- 
Hiia,  antl  wh»-n  they  are  wibjeeied  to  its  aetion,  in  w>me  cak-s  for  a 
?w  hiiurs  only,  they  are  de^t^oyed.  Als«»,  there  i*  no  doubt  that  the 
pUdK-yt*-^  phiy  a  m..st  important  i>art  in  <K'-"t«»ying  the  bacteria,  in  pre- 
itiiig  (li.ir    -I'-irpiiou,  and  in  wanliug  otl' their  ai-tiun  from  the  sur- 
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ruimdiug  ti*siie-c«lls.  It  ii*  probable  tiiat  this  action  of  the  loucocytf 
is  not  thfonly  way  timt  tin-  ImkIv  Iium  nt*  (nunlTatiii^  the  itr^Tini^ni-i,  liiit 
it  pinvs  jin  iniimi-Uint  part.  I>ifli.-ii-ui  miirimU  liiivc  (litfi-niit  (ii'grM-«  nt' 
susecptibility  to  tlic  uftiuii  uf  luauteria.  Jt  is  imjUible  tImt  tint?  is  lurgiOy 
due  ti>  (liflon-iiws  in  tlu-  dc^lnictiw  powers  t»f  their  scnini.  The  niimUor 
ofo^ranititiis  wliicli  iin*  ititruUiireil  into  the  body  has  :iu  inijiortaiit  iitfln- 
eoce.  This  is  shown  by  the  re^iihs  of  tlie  injection  of  the  stnpbyh^ 
coccus  into  the  ear-vein  of  a  rabbit.  If  the  (»rg:ini."«ni)*  injoeted  art'  of 
the  eame  dcgn*  of  virulence,  the  effect  producotl  \»  laiyely  deiH'iuh'iifc 
upon  the  amoimt  of  tliL-  culture  which  is  injected.  Very  gniall  ditsca 
may  produce  no  efTcet^.  Tliu  tisini«  into  which  the  ot^nii^nitf  are  intttH 
diuHHl  is  of  iniiHirtamr.  AAcr  thi:t  injection  of  the  Kt»i)hyh;<-<K<fi  into 
the  <iir-voin  of  a  rabbit  aUsccs.>irH  arc  deve!ope<i  in  certain  organs  only, 
and  this  cuunot  be  exphtinetl  by  the  organisms  entering  these  oi^gani 
only,  for  other  organs  ai-c  wjually  exixjsed  to  their  action.  The  sami 
tiling  i»  seen  in  the  direc^t  injection  uf  the  orgunisnu  into  the  tia^ue.  The 
sniailcMt  dnvp  of  a  pure  culture  of  tlie  sruphyItMr<tceU8  injected  into  iha 
anterior  chnnitier  of  the  eye  of  a  rabbit  is  sufficient  to  develop  an  exten- 
sive suppuration,  with  luus  of  the  eye,  A  nincli  gn-u.|er  ijuunlily  in  neeetkr 
mry  to  pniduce  an  nbHtet^*  when  the  injii'ti<»ri  i?i  nuide  into  ihe  loona 
«uhcntniK-ouA  tissue  of  tht-  buck  than  is  rv^itiired  when  the  injection  ii 
made  into  the  dense  tiivHue  of  the  enr  or  into  the  muM.-les.  Tlit»  it 
probably  in  part  due  to  the  greater  ease  of  absurplion  in  the  several 
places.  When  the  absor|)tion  18  rapid  the  Imcleria  can  he  taken  intoi 
the  blood,  ami  tlieif  be  destnivi^l  by  The  scrum  without  time  being  given 
for  tlitir  local  action  In  producing  iiccr.ififs  of  thy  tiwue  an<l  chemical 
poisons.  Gniwitz  liiw  shown  the  inijMrtani-e  of  absorption  in  his  work 
on  the  prodnctinn  of  peritonitis  in  the  <log.  This  animal  powJcsses  to  a 
high  degree  Immuuity  to  the  action  of  the  staphylocowns.  Large  quan- 
tities of  the  orguuitmi»  may  be  injccitHl  into  the  |kerituiical  cavity'  with- 
out auy  efl'eet,  provided  the  tiHwiie-*  are  normal.  If  the  jxtwer  of  al>i*>r|^ 
tion  be  in  any  way  interfered  with,  or  if  the  serous  surface  be  siripi>cd 
off  over  a  sniiill  anii,  g<nicnil  purnleiit  piTltoniiis  ivsnlt.s  HiiIskhI  liag 
shown  tliat  the  siitiie  thing  is  tnie  wliuii,  instead  of  a  fluid  culture,  a 
piece  of  i>otnto  with  a  grcjwth  of  the  oi^uii.sin  on  ile  surface  is  plaii-d 
in  the  cavity.  Tii  this  wise  a  fatal  peritonitis  is  alway.s  prodiicf-d.  Tlifl 
)>otato  hri.s  nothing  to  do  with  the  result  beyond  atVording  a  suitable  phioC 
ibr  tlie  development  of  the  organisms  an<]  allowing  tlieni  to  jtrodiiee  (heil 
chemical  poison!^.  Tiie  jiotato  without  the  oryanisnui  becomes  r»illed  up 
in  the  omcjitum  and  encapsulatc<l.  If  an  cniulHion  nf  agar  with  tba 
drganismit  growing  in  it  be  injcettxl  beneath  tlu-  skin,  it  is  more  surely 
folio-wed  by  suppuration  than  when  ibe  culture  is  iujeetetl  in  a  fluid 
nicdtiiin.  One  <tf  the  iuai]i  (■li-nicnt.-i  secin,«  lo  be  tin?  nclion  of  the  s(d-J 
uble  <'bciiiicfll  [Miisiins  prinhici-d  by  the  orgiuiisms.  If  the  injeeliou  la 
nimle  into  a  dense  tissue,  the  orgiuiisnis  may  liiid  a  suitable  soil  for  ihetr 
dc^'clopincnt^  or  tlipy  may  cn^iitc  it  by  the  production  of  necrosi.-s  in  tha 
gurrouudiug  tissue.  The  poiwai  wht<-h  they  create  may  not  oidy  inhibit 
the  local  reriistunee  of  the  lisrtue,  but  when  it  \n  gnuliially  aljsorlMil  ill 
may  destmy  the  germicidal  power  of  the  entire  blood-cnnvnt.  In  anyi 
case  it  is  of  the  utmnrt  ijii|K>rtanec  to  opiM);*  to  the  action  of  bacleri* 
Bs  normal  tL«ue«  oa  |M)r*sil>le.     It  is  proliable  that  a  great  deal  of  thr 
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insult  of  mn<lem  nit^tliiMl.-)  of  .-iirgirtil  teoJmiqtie  is  due  as  much  ti)  tlie 
vmter  care  bcBtowud  upuu  wuuad^i  us  to  the  care  ejccrci^cd  lu  cxcluiliiig 
La-tpria. 

DiffurciiOTB  in  the  virulence  of  the  orj^uii^mB  jilay  au  iiniwrUint  ]»nrt 
in  thf'ir  i-HW^ti*  on  the  (iisrtm'.-i,  'nw"  i)Hf*-i>rpiiiism.s  jire  iint  (ictirtil*'  chcni- 
iral  cfmipKUiitlji,  iind  thoy  v&tv  fiinriimiisly  in  ilipir  vinih'iicft.  Tliis 
vinilcnw  is  j^niihiiilly  \m\  in  \\w  cultuiv!*.  Ii  n-maini*  lunger  in  the 
»l;t]>livhx'<>rci  tlian  in  iht^  rttn"-r!t»«H>rci.  A  few  gt^cnitions  of  niltiiiTS 
iiiuy  wiffipt.'  to  <U*stroy  the  virulence  of  the  streptot-occi  (xnnpletcly.  In 
ihf  «uiphyluo(nx;n3  aureun  we  can  \n  suine  extern  esiinmte  ihe  tkgree  of 
vinih-n*-*'  hy  the  intensity  of  the  rolor  which  is  prmhiced.  The  «>tirco 
Inmi  whii'b  the  orpiniKias  iire  derived  I^  also  oi  impui'tunce,  us  i^  i\\so 
tlti-*  fiu.'t  whether  the  or^;anistn.'«  ure  injet-ted  uhjiie  or  ii<H^t)ni|iaTiteii  with 
tuxie  .■•ubptiinct'A.  Th«  various  aeeoiu|>anyinj5  toxic  «ihatauwa  nnMt  play 
a  fj^Sii  put  in  the  minilent  infeetions  oit  thev  oreiir  under  iininral  r^nn- 
ilitionK.  tn  niitnrnl  infoetion  we  have  to  do,  not  wth  pure  enlmres 
of  tlw  pyop-ni"'  eiKvi,  hut  with  organisms  which  have  c^Hue  frmii  all 
sorM  i>t  -^nirceH  and  have  heen  gn>wing  iti  varionn  Minditimis,  and 
wliteh  arv  fre<iuenlly  mixe«l  with  manv  kinds  of  Itacteria.  There  is 
pntof  thai  under  itome  of  thenc  conditions  the  infet^tious  rnjiterial 
nuiv  ac«iuire  a  degree  of  \'inde»ce  which  we  arc  not  fnmilbr  with  in 
artitieia)  eultnn*N.  Hunim  found  itiat  injection  into  the  ]>eritoncal 
cavity  of  a  miihit  of  n  fraction  of  a  drop  of  tin-  fluid  fnmi  a  i-ase  of 
a<-ute  put>r|N'nd  ircritnniti?*  produce<l  acute  ]>erit'jniti.'<  in  the  uuiinal, 
wticnms  pure  i-ullurcs  of  the  sniiie  oigani-^ut  were  nothing  liiic  jw 
virulent.  FfhU-iscn  found  tliat  a  pure  culture  of  the  ninnhiiiococcwt 
anrma  to  wliieh  he  liud  added  u  little  of  tlic  eleur  fluid  from  the 
infUnimntor\'  '.edema  of  a  spreading  cellulitis  wns  for  mure  virulent 
thiui   the  ordiimry    nilture. 

Any  in>niliti')u  of  the  system  which  lowers  itri  general  refiintancc  will 
im-rtiUL-  the  action  of  the  pu*-orgnnism«i.      It   hns  l>ren  foumi  that  su(>- 

Iiuratiuu  i^  more  eaj^ily  e.\iMl<il  and  ik  more  intense  in  antmaJH  which 
uive  Ixy^n  rendered  aniemic.  Even  when  h>cal  aniemia  is  pr<Mlncc<l  by 
tying  or  txai-Ktrieiing  an  artery,  the  t-uppuration  following  imwulatiou 
wirh  the  same  animinl.-  of  the  orgimisnis  is  mon^  i«.-vcrc  on  the  unafmio 
Aide  than  on  the  normal.  If  ihe  blr»«Kl  is  reudercd  hytlneniic,  the  effects 
of  inoculation  are  incrcu^'d.' 

Some  of  the  infectioiLs  di»ea^«  render  the  tiwiict)  more  liable  to  the 
efie<.<it»  wf  the  pyogenic  organi.imst.  Thiji  liaa  been  shown  in  typhoid 
fever.  An  old  ftK'us  of  intlnnnnalioii  nuiy  liocnmc  ]airulent  when  the 
re*i!«tam-<*  of  the  tisjiUe^  U  lowereil  l>y  disease.  Not  only  tnay  the  gt-n- 
vr.\\  nr-^istani-e  nf  the  IkhIv  he  overtHmie,  hut  the  hxid  resistance  as  well. 
Various  loi-:d  injuries  of  the  tis.-<ne.s  have  Itecn  prcj«lure<i,  and  then  orgjm- 
ism*  injti'led  into  the  ein-ulation,  and  it  has  Iwn  shown  that  in  m:iny 
nMM  tJie  orgnutsm<  have  ^'tilnl  in  the  injured  ti-s.sues  and  have  there 
pnnlutxNl  a  iMHideiit  inflamnialion.  Someliine*  the  pre?tonce  of  other 
irttL-teria  incniuii'^  the  aetion  of  the  jms-oi^iiiisnis.  Tnimbetta  \mn 
iiUown  (hat  when  cultures  of  tin-  stanhyloeoeeus  wi-n-  inixixl  with  the 
prmligio-tu*  the  eflt-elw  were  incn.^iM.-<l.  The  tuhetxrle  kicilli  and  the 
tyjiluiid  and  other  organisms  when  mixei]  witJi  tJie  stapliylucucci  liave 

'  WeUti ;  f^WtftoM  imderijfxn^  the  ii^tetion  of  iMKndi, 
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tilt-  suiie  effect.  The  rcsibtauec  of  the  ti»!8ues  is  mii)«iul>ttHlIy  Inwcnxl 
when  t^hfniifiil  |in)(Iiuiri  of  ihtt  tmcterin  iirt>  introduced  iilotig  with  tlu-iii. 
In  nny  case  it  \f>  pmhablc  that  the  diminished  re^^antv  of  the  tis^iurg  19 
due  l(>  vliaiigeti  in  the  WikhI,  nud  conriifitri  cliirflv  in  deainiction  nr  diminu- 
tion of  the  giTiiiiriiiiil  |iout'r.  Th(?  pnwnoe  of  such  i-henii«d  pnnhictd 
of  bacteria  mav  iilnu  [jR'veut  tlic  cstaWit-liment  of  leuc<>fVtoiitiii.  VJnIo 
it  \a  pmbiilile  lliut  in  man  the  itijwtiopi  of  even  a  Xar^  nunilier  of  pu-t- 
oi^uisms  in  the  normal  HIwmI  woiihl  have  little  or  no  efleet,  the  con- 
dition ii*  dilierL-nt  M'hen  the  orgiiniiiius  cuter  into  the  bhMwl  after  \\» 
ffermicidal  imM'cr  has  Iteen  weakened  b_v  absorption  of  jmiimns  from  the 
kiOftl  suppuration.  Metastatic  abmci'ji'jses  do  not  develon  tiirlv  in  tlie  counfi? 
of  a  suppiii'iitinn,  hut  at  :i  lale  iieriixl  when  the  hhriHl  has  hivn  ix)iM>ne<) 
by  ali,*orptii>ti.  The v  arc  not  due  alone  to  the  orpuiisnis.  Kven  deitd 
or]ganisnis  "lien  injw-ted  into  the  tij^^ues  in  sufiieit-nl  (quantities  may 
exoit«  wippiimtion,  for  thf  pniIo])la!-ni  of  the  dwid  batTteria  is  a  jtoweriul 
agent  in  attracting  the  leiu-tK-ytes. 

Ill  Hpeakiiit;  of  suppiinitinn,  !<o  far,  vie  have  only  contiidered  it  in 
relation  to  the  bacteria.  For  all  jmicticiil  purposes  that  is  the  only  wnv 
iu  which  it  need  be  eouaidered.  All  of  the  nujipunitive  pi-oee;*es  whiclt 
we  meet  with  in  man  an^  due  to  Imcteria,  and  they  may  \w  ohlainwl  J 
either  iu  cultm-es  made  from  the  pus  or  on  microso«>pic  examination  of  " 
thu  ti^ues.  If  the  cultureK  made  from  an  ub^'csi^  an>  isterile,  that  in  no 
proof  that  the  (^^lppu1■!lti^^M  was  not  jinwhiced  by  Wi'tcria,  The  orjjanisni!* 
mav  be  dead  or  tlnv  may  n"t  grow  on  the  nie<huni  whieh  was  u.-stil  for 
culture.  Other  or^iuisnii<  than  the  iMiclcria  may  excite  sunpiimtion.  It 
is  known  that  »«.'ine  of  the  protozoa  have  tlii?  action.  The  amirfxt  i-uli 
when  it  enters  into  the  liver  fnmi  the  large  intivtine  will  prrjdiu-e 
absccs.'aes,  ami  it  haj*  been  found  to  lie  the  caii.i*  of  ahseesp;-fiirmation 
iu  other  place:-.  Klexner  has  reiM>rtwl  a  vas;  in  wliieli  ;ui  iibsct'tJ!*  of  the 
jaw  was  pruduetHl  by  this  org-.tni.-'ni. 

It  U  certain  rliat  typii-al  suppuration  may  he  produced  by  rhcmtcal 
fiul)Ktance«,  hut  uI>mk?ss«!s  w)  pniduecd  are  not  often  met  with.  There 
has  Iwren  a  great  deal  of  experimenting  dune  on  this  i|uefttion,  and  it  _ 
may  be  regardetl  as  OMtablished  in  the  affirmative.  Croton  oil  is  ooev 
of  the  most  certain  suhHtanec^^  to  prtKhiec-  HU)>punition  when  injech>d  into 
the  ti!«ne»J.  In  a  sfTies  nf  exj>enmcnts  ci-olou  oil  was  enclosed  in  rluu 
gluciH  eapfuh^  which  >vere  (iix'viously  thon>iighly  r-terilized.  Thciie  were 
placed  beneath  the  skin  of  nihbit*i,  and  after  sevend  days,  in  ever\'  ease 
after  the  wound  was  thonjughly  healed,  they  were  bn>k<'n  from  wthnut. 
In  ever)"  case  a  typical  focus  of  suppuration  was  pHxhiced.  It  luf*  long- 
been  known  that  when  cmton  oil  is  rubbed  into  the  mkin  11  crop  of  ^nall 
piwtules  "'ill  result.  Tur|>enti»e  and  a  few  cither  substances  will  pm- 
duee  fluiipuniti<in,  hut  not  r)  certainly  a^■  will  eroton  oil.  There  is  no 
reii«»n  wliy  stimc  of  the.'fc  substances  may  not  <lo  this.  They  are  caustics, 
and  when  they  eunie  in  c*>ntact  witli  I  lie  tis-^ues  they  will  pi-oduee  necru- 
ma;  Rnd  they  proliably  have  in  thciu^^'lvcs  nr  they  assist  in  fomiiug  in 
the  li«jues,  substance!^  which  have  the  power  of  dissolving  the  nwrutioj 
tissue  and  the  tibriu.  f 

Not  only  the  pnnilcnt  inf1:mimatioiis,  but  inM;immation»  of  any  sort, 
are  nffectcHl  hy  the  (Mtnditioa  of  the  l)ody,  and  cs|HfiaIly  by  local  or  gen- 
eral pHtliolugieal  (^HtnditiunH  of  the  ciiTulutiun.     For  the  pm<er\''Htion  o^ 
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ihc  nf>niuil  itiridilion  (if  tIu'iiN<iuMft  nornial  eirfulaticii  is  iiwi-jwir'.  The 
Itlotxl  rtiii-st  fluw  tlinxi^li  rlic  (iKrfiii'.s  in  iln-  {iiii)mt  niiKniiil,  willi  the 
pruper  i)n-.8!mre,  and  llii*  ijuality  of  (Ih>  IiIikk)  vmhA  lutt  lj4>  altered.  A 
ctionge  m  anv  one  of  the?«  miitlitioii-s  ur  ull  of  them  liati  nii  important 
infliiMioe  in  nKMlifrini^  the  cfiiiise  of  ii)flanniiati»ti.  We  have  alraidy 
spuktMi  somewhat  of  the  iiifltiemre  of  nmtniiu  in  intwlifving  the  purulent 
iuflaniniaiion.  When  \\\e  eentrii  nrten-  of  tlie  ear  of  u  mhbit  is  lipitt^I, 
9ufii<:ietit  \*\tnn\  will  enter  the  efir  hy  (he  sniidl  urtcrics  on  the  wlge  of 
lilt'  «ir  Ui  prvservt!  the  integrity  of  the  tissues.  If,  boM'cver,  after  limi- 
ting the  centnil  artrrj*  the  «ir  K'  Pxi)os<'d  to  iiifluenee**  whieh  in  normal 
otrculation  would  result  only  ld  a  uniior  degr^  of  inllnnimfltton,  n  niueli 
more  severe  typp,  freciuently  endiny:  in  necrjfiis  of  the  enrire  liwuo,  will 
be  prtxiuced.  .Samuel  has  shown  tiiiit  the  exiiosurr-  nf  llii'  liffat<*d  oiir  to 
water  at  :i  teniiM-mture  whii'h  would  only  .-ili^jhtly  aflW-t  the  jMirt  in  a 
Dornial  ctr^idation  will  l>e  followed  by  lieerosis.  In  a  mnre  extensive 
(wrirt*  i»f  ex{H.Tinient^  in  paitw  subjeeted  to  various  dejfreea  of  vaweular 
distil rl Mincer  Iu>  found  that  in  nnwinin  |iail8  all  the  phenomena  of  inftnni- 
mation  develo}>etl  more  tilowly  and  ran  their  or>nrse  in  a  mueh  lonjfer 
time.  The  eidijrestion  of  the  tissues  rinnes  on  UHire  (<lowly,  is  more 
ext^nt-ive,  and  ilioiv  is  a  ttndenry  to  ono^ilation  of  the  1iIo<k1  in  the 
dilated  vessel;*,  nnxlucin}^  eomplcto  cetaatiou  of  the  eirculalioiu 

The  ciMirsc  ot  inHantmation  u-t  als«>  moditied  by  active  urtermi  hyiHT- 
jembi.  Ilanilewt^ki  first,  tttudied  thi^  by  ex^KK^inj^  Uotli  cars  of  a  niobit 
to  tlie  xinie  injuriouH  influence  after  t«c<^tinn  of  the  ftyni]Nitlictie  on  oiio 
dde.  He  fnund  there  wjis  a  niarkiil  dlffen'iu'e  in  tlK'  euni-se  of  inflam- 
mation in  ihe  hy|)errenii<T  ear  as  eoiniwntl  with  the  other,  and  the  pn»- 
cvfls  took  a  more  rapid  and  ntn  a  nniiv  favunibte  cfMn-se.  He,  lii)wever, 
nuule  tbe  niir-take  of  rcjrar«liug  the  ear  not  oiK-mted  on  a^  l»eing  in  a 
numuil  eoudition.  U  is  now  known  tJial  after  section  of  the  r<ym|mthctio 
the  lijiMTjemia  of  the  ear  on  the  side  whieh  is  cut  is  a(Toni|MUiiiHl  by 
ana*nii»  of  the  iiar  on  the  nninjuiv<.l  Htde;  00  ttiat  he  really  eomparetl 
iuttiuniuacion  in  n  hv|H-neniii-  |mrt  with  inflammation  in  a  somewhat 
aiiieniir  \K\r\,  Sanuiel  af(eru-.tnl  atu<lled  thefsaiue  sufjject  more  eaii-fully, 
and  found  ttuii  in  a  hy|HTa'mie  |xirt  »  more  wvere  ty|K'  of  inttaninuition 
followed  the  mme  degree  nf  injury  and  la.«te<l  lonpcr.  The  exudation 
u  more  abundant,  the  swelling  is  {prater,  ami  ull  of  the  phenomena  arc 
moiT  active.  After  the  inflammatory  ililatution  of  the  artery  it  dws 
not  "(I  ijuirkly  return  to  the  uoniuil  ealibix-  in  the  hypenemie  ear  a* 
in  the  niirninl. 

t^ill  more  nnCtvomblc  are  tlie  efindition>«  when  intlanimation  takeii 
pIwT  ill  n  ptirl  in  which  there  is  ehnuiie  (Mnge^tiun.  Here  tliu  <]uautity 
uf  the  bhM»d  in  increa!«til,  but.  owinj;  to  the  slowne-*^  of  tlie  eiivulntiim, 
lite  ti>wiK-.«  are  plaei-il  in  an  abnormal  fundition.  Tlie  |iMrt  can,  a--*  in  the 
anwinie  icirt.  pn^?4Tve  its  inl<yrity  under  the  oi-diniir^'  (-onditioris  of  life, 
but  -^lij^nl  influfUf^-si  will  be  niwre  ea^ilv  felt.  The  blood  floW;*  more 
«lovrly  through  tlie  (lart,  llie  l)lo«Ki-vesM*lfi  ihoraselvcs  ore  dihiled,  and 
tlie  tif^oje  live*  on  a  lower  plane.  Its  ra-tervc  foroc,  itrf  capaeily  for 
re|nir,  \n  diminished.  Not  unly  will  a  slight  e:iuse  produee  a  more 
M>ven'  ty|N>  of  inflaummtinti,  but  the  inftanimation  will  run  a  tiiueh 
lonjjer  niurw*  and  rt|Kur  take  phie<>  more  shiwly.  Inflamniation  of  this 
character  is  K])okeo  of  an  liypostutie  inllamnuition,  and  a  good  exaniplo 
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of  it  U  seen  in  the  inflnmiiiatioi]  of  th*-  |iostfrior  part  of  the  liinp  wine! 
conieii  on  in  the  4x>urf*(.'  uf  vjiri«iiB  (liscaK-n  w1k*u  the  juliviit  ha-*  lain  fur 
a  long  time  on  tin.-  hack.  The  ordinan"  ctlwM  of  hyiMit^tn^U  in  wnch 
cased  are  increascil  hy  weakness  of  the  cireiilation  Jue  to  diminiiihcd 
force  of  the  hearlV  conlraetioti,  und  the-  hluud  itM.'lf  xa  ali^o  aUvrxxl.  The 
caiiHc  (if  the  infliininintinn  in  Hiirh  cases  is  usiinlly  thf>  Ktn^aHng  secretion^ 
of  till-  hnmehi,  in  whifli  infLi-tion  nuiv  iakv  |jlaf¥.  f 

Aninhrr  i-xniniik-  h  tt'eii  in  tht-  iiilhinnnaliim  of  thf  lepr  in  ehnmio 
nnssivi-  conjjtstion  due  to  h)ral  <tr  gfrn-nil  impairment  of  the  cireuUition.. 
In  ttiLs  i-onditioQ  a  !<light  hlow  or  otlier  form  of  iDJiin'  whieh  would  noti 
lie  felt,  or  only  slightly,  uihIlt  nornijil  conditions,  will  he  ftdlowt-d  hirJ 
oxtcnuive  inflnmmalion,  which  nniy  not  heal  until  the  part  l>e  pluce«l  in  aj 
("onditioij  more  iirarly  apimtacliiiig  nonual.     'iliis  can  bo  done  hy  eluvi 
linp  the  leg  and  wmoving  the  iiiflnent'e  trf  gravity. 

Not  only  will  pundrnt  inthnmimtioii  t«k«  phicf  nioiv  readily,  hut  any 
infliimnmtion  will  run  n  more  st^'ven^  eotirsi'  in  a  iK>r>4in  who  U  the  suh>_ 
ject  of  general  anaemia.     Other  ('iHiditionw — i\s  diaWtes,  for  instance^— S 
finve  II  nuirked  iuHueiice  on  inflammation,     in  dialH>te»  the  inflnmnnition 
tends  to  Hssumc  a  ncerotic  chanictcr.     It  is  prolwhlc  that  in  diahtte.-  the 
genuieid;il  j»owers  of  the  hlixtl-tHTiim  are  greatly  dimini^hetl.      Infn^ 
tiim  with  tlie  piis-orgariisms  takes  plaee  more  readily  and  is  more  severe. 
The  primary  eaiLse  of  intianimation  heing  injury  to  the  tissue,  howoverA 
brought  about,  we  can  f*^  that  a  tisfiuo  placvtl  in  an  abnormal  (.■ondiiion 
raiinot  .^  easily  gniinl  agniu^^l  an  injury,  an<l  a  slight  ciiuni-  will  )h-  fol- 
hnvitl  by  a  greater  effV'ct.     The  inflainnuition  will  ]>ernist  luilil  th*-  integ- 
rity of  the  tissue  is  rcrttonnl,  and  this  will  take  longer  when  the  eondi- 
tions  for  the  nutrition  of  the  tifwue**  arc-  not  ko  favorable.     Sometimw 
a  tfiideney  lo  certain  Kort>i  of  intlnmnmtion  M'ein>i  to  be  inhontctl.     Ii 
some  perFtftn!*,  cve-n  when  thfi  eirculalioii  and  nutrition  *wni  to  I>e  |>er-] 
feetly  numiul,  intlamniution  is   more  wwily   exeiteil  in  wrtwiu    nrgansj 
nnd  takt.'h  a  mon'  severe  (natrse.     TIiuh  an  intlivithial  nisiy  be  pn'tiiK-J 

ftMied  to  inHaniniation  of  the  air-jmssagcs  arul  other  parts  of  tfie  IkxIv. 
n  this  case  it  is  not  the  iullaninintion  itt<elf  which  i^  inheritcil,  hut  a 
wwdine-*;*  or  luek  of  resistnnee  of  the  body.  What  thii^  is  wc  ore  unable 
to  define.  It  may  Ix",  as  Cohnhcim  )iuggc3.t5,  an  abnormal  eondition  of 
the  hlood-vesselK  of  the  |Hirl.  It  w-ems  in  many  ea.'^es  t<i  I*  loiral  and 
not  general.  In  some  cases  tln-re  appears  to  be  a  genend  weakne^**  of 
tlie  tissues  inberiti-^l.  Tliore  may  W.  an  inherited  look  of  reslstauoe  to 
I'erlnin  eaiise^  of  iiiilanunatioti  or  to  inflanutialinn  genemlly.  Individ- 
iialt  will)  an  inherited  tendeney  to  tnlK-n-nlorils  fretpiently  abow  a  — 
genenil   lack  (d'  resi-stanee  to  all  sortie  of  inihunmatory  causes.  H 

Kepfjited  attacks  of  inflammation  in  the  siuiie  jKirl  rentier  it  more 
liable  to  iullmumatiou.  This  \n  due  to  an  abnurmal  condition  of  tlie 
iBirt  caustil  by  the  rejieated  attaeks  of  iiiflammiition.  At  each  attack  of 
inflammation  the  tifwuc  may  not  be  completely  restored,  and  finally  an 
abnuniial  ti>>sue,  one  of  lower  nisistanee,  \i  eittablished.  The  tissue  isfl 
thm  placed  in  the  same  condition  as  when  .subji-et  t<i  ano'mia  or  any^ 
other  di?"turbiug  intlnence.  It  ciiu  only  preserve  its  nnniial  eomlition 
under  orelinary  cireiinisljinec.'*.  The  tissues  are  more  vnliH'mhli'.  and  a< 
cau-'se  which  would  nut  he  fell  in  a  nonital  ti.'*sue  may  pmihicc  a  dejjreci 
of  injury  in  this  which  caimoC  be  overcome  without  iuHaiimiatioiiv 
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II  is  not  nwwsaary  to  consider  nt  great  hngth  thf?  diflepence?  between 
BftiU!  nitd  chronk*  iufliiiuuiatiou.  The  pluMiuuu'tiii  nf  iiiHimimutioii  vurr 
til  (lumtiiin  and  la.>it  until  tho  (t^mii-  \s  \mm^\n  hi  h  numiiil  ^tatc.  fn 
p-in-nxl,  ihf  diffc'n'iii'C  i^  <\uo  to  lh<*  K-iigth  of  tiinc  tliwl  tlio  <iiu!if  of  inllarn- 
amtion  cnnliniiey.  A  stiddcn  iiijiirv  of  (lie  lifv^uf,  iti  wliirh  tliu  laiine  is 
rpnjo%-«I  as  s«>nn  a*  the  iiijuiT  is  cffocto(J,  is  followed  hy  active  inflfltii- 
maton.'  {ibeDoaiena.  wliieh  will  alsio  subside  wlieu  the  cause — that  is,  the 
injiirj'  which  liiLs  l»een  prcMliieed  on  the  (issues — is  remove*!.  In  «»mc 
CHWs  the  injury  may  talce  jiliu^e  more  islowly,  and  the  iiijtirioui*  agent, 
whatever  iti^  charaeter,  may  aet  e*iDtiiK>ii(ily,  uod  the  phenoineua  of  inflaju- 
niation  dt-velnp  more  :^lowly  ami  etttitinne  for  a  longer  time.  I ii  these 
cxtM-9  we  have  the  proccM  of  re|)air,  the  attempt  of  the  tiiwues  to  return 
ti)  n  normal  oondition,  f^oinp  on  at  the  mine  time  that  the  iiijuriouR  cuuru,' 
Ui  rtill  aetinjr,  and  the  phenomrnn  whieli  we  an>  necustomed  to  rejiard  as 
typical  of  iuflamnuUion — /.  (.  heat.  re<hie^,  .-welliriji-,  and  |«iin — develop 
Bi>  elnwly  itr  inay  he  so  slifjlit  ax  to  escji|K'  our  nltcntinn  entiii-ly.  Therte 
<hn»ni«'  ill  flam  mat  ions  are  fre»pu*ntly  due  to  hacteria,  which  may  extend 
their  action  not  only  to  the  tisnue^  into  whieh  tliey  tirst  enter,  hut  uwy 
ountinoii?ly  affect  the  new  ti^^^ue  which  i.s  priKlueed  in  the  repair. 

Another  variety  of  inflammation  ii*  the  so-called  t^jphic  inflammation 
eumxttwd  to  be  <Iur  to  trophie  tlisturlmnees.  It  in  aAsumeil  by  those 
believing  in  this  that  thrrt;  is  a  direet  tu-rvons  influence  netinjj  on  tho 
nutrition  of  the  tiii-4ie»,  iudejK-iideiit  of  the  Iiilhieucu  of  the  va.'soiaotdr 
mT\-es.  The  nutrition  nf  eiu'h  cell  ia  *inp|Hwe<!  In  be  direelly  inftneiieiHl 
by  the  nervous  system,  and  the  nerves  governing  this  nntritton  are  siKiken 
of  as  trophic  ncn'cj*.  Plivsiolo^i-^s  in  peneml  and  patholopistrf  u»  not 
believe  much  in  thi?,  and  the  ariruments  advancetl  in  favor  uf  the  view 
have  generally  eume  from  elinicians.  As  an  example  of  wieh  s«>-i'alU?d 
iroidiic  inlhimnmtions  we  may  eitc  the  inHamtiiatii>ii  of  the  (^orneji  which 
follows  section  of  the  trijfeminu!*.  Majreii<iie  first  obwrved  that  after 
H't'tiun  of  thitf  nerve  iiiflnmmiil ion  of  the  <*oniea,  with  ulcertitioti  and 
dtiftruelion  of  th**  entire  eye,  (ft'neriiUy  takes  place.  TUer»>  may  also  be 
inflamioation  of  the  lips  and  other  parts  supplied  by  this  ner\'e.  It  luis 
been  al.-^i  nhs)'i-\i.tl  ihat  nficr  ^«_■^•tioll  of  the  pticnmojriL'-'tne  pneumonia, 
fn-^pienily  tfmiimitinp  in  (ran(;rene,  develop-*.  .Vnother  example  of 
tmphic  iullanuiuttion  in  found  in  the  iierfnrating  nl<H>r  of  tlie  foi>t  which 
<Icvelo|i5  in  certain  dist'a^'s  of  the  f^pinal  cord.  In  most  cases  a  definite 
pDJiif  lias  b<:*M  given  by  experinientji  tliat  these  inflaiunmtioiis  du  not 
iiike  phioe  when  other  injurious  influences  n'sultinjr  from  the  see.tion  of 
the  nt'r\"e  are  fxehnled.  The  inflammalion  «>f  ihccorneji  nfier  s«ftion  «f 
(be  trigvniintis  i?  the  rvsiilt  of  llie  action  of  partieles  of  dust  and  other 
fo*eij;n  tmbstnnivs  which  the  eye  in  its  ana'stlietie  condition  is  no  longer 
Jible  to  guard  against.  It  is  jKWsible  ti>  remove  the  effect  of  the  action 
tif  ton-h  trauinntic  influence  on  the  cornra  by  sewing  the  edges  nf  the  lids 
tr.j?ethcr  or  by  fjL-lcnini;  one  of  the  animal's  cars  over  it  Von  (jludden 
i«"tk  iiewly-lK)m  mbbitfi  and  sewed  the  edges  of  thelitis  togi'll«T,  pro- 
<hii-iiig  a  |H'rfet*t  union.  After  the  wounds  wen'  hcahil  and  the  eves 
ab^hitely  sealed  he  cut  the  nerves,  aud  rm  opening  the  (-yes  Hfteeu  dav» 
■fter  the  ner\'e-seetion  he  inxTiriably  found  the  corm«  normal.  The 
inflnmntiition  of  the  lungs  which  follows  sivtion  of  the  pnenmoga-strlc  in 
due  to  the  presence  of  |Kirlicled  of  fowl  mid  other  foreign  substance* 
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whifh  \v\\'v  bwn  nspiratfd  into  the  bromrlil.  Parnlysi.-j  of  tlic  frloitin  t 
nriHliifT(I  liy  ihc  cxiHTiiiU'iit,  ami  (lit'  moat  siiiiplo  way  of  piwciitin^ 
iiiflammalUm  i.s  trt  k<>i'|)  tfic  iniiiiiiil  experiinente^l  on  in  the  dorsil  {XK^itioQi 
aiul  thus  i>r(;vt!iit  furcitjii  subt*taiKT.s  eiittrin^  iiiio  th*'  i^Ioliiii.  SiK'h  lesions 
a*  ptTlbralinf;  iitfcrnr  tb<*  \'im\\.  uikI  tlic  variou:*  joint  (liscajies  which  ocrur 
in  the  udurse  of  cortuiu  diwasi's  of  the  fpinnl  coixl  niv  I'xtrciucly  rarp  in 
imtients  whose  circumstanc'cs  pnublc  thorn  to  avoiJ  over-*scrti»tn  in  the  _ 
later  stages  uf  the  diwa;^  and  to  observo  ev-on*  uce<lcd  care.  Ft  it*  cAi«n 
to  sec  how  this  idtai  of  tro|ihi('  in  flam  mat  ion  niay  liavi'  ariw^n.  The 
ti>)$iiG.4  arr  placed  in  an  abnormal  comlilicin.  Not  only  is  thrn:  anji-sthcsia 
of  the  fi-ssue,  but  the  ciR'tilatiun  in  tlic  jwrt  is  nu>R*  *>v  less  d bit urbe*L 
Thus,  ill  jHindywis,  fxltgihivo  uUrnilion  (thf  WM-tillfd  biHl-t*oiT')  h  irv- 
qHentlyd<>vplo|HH!  over  the  saonim  and  other  prominent  bonypmincnr*^ 
This  is  due  to  a  variety  of  conditions — to  the  nntemia  which  is  pitjduced 
by  pressure  and  to  thf.'  at^ion  of  tlie  urine  and  fieees  wliicli  are  fre<juentlj 
iuvolunlarily  pa>«ed  by  the  jKttient^,  and  unless  tlie  gix-ate^l  care  n  excr- 
rised  the  partM  in  (juestion  eonie  in  roiitinnou^  eontnct  with  them.  Th« 
epidermis  over  the  part  will  be  maceratod  otf,  and  the  tissue  iM'nontli, 
wbo.*«  vttulitv  is  atn^dy  impaired,  will  be  exposed,  lu  (xinseciuenit-  uf  all 
of  these  (H^nilition^  the  tirwne  heoomcs  neerotie  ;i.nd  lai^  nlcH-is  will  fornu 
Sneh  Wd-fti^res  can  alway-i  he  prevented  by  pi"o|»er  <'!ire  and  eleanlinesa^ 
unil  in  general  we  may  repird  iheni  iu*  due  not  to  trophic  disturlianees, 
but.  to  bad  uiipjin>;.  CvHtitin  until  (vmii»jinitiv<*]y  rei-ently  v>i\»  cxtnsidered 
to  l)e  one  of  the  syniptoni-;  of  inflaniinatioij  imd  of  injur)*  to  the  npin:il 
con).  It  is  now  n^irded  a.s  a  mmplicittion  eat^lly  prevented  by  the  \\M 
of  clean  catheters  IntrxKluced  with  care. 

Tbea' si'i'iuw  to  \k  nnicli  tnoiT  pnKif  in  favorof  r«'pmlin{;  «ome«f  the 
her|K'tir  atfrrtion.-*  as  due  to  trophic  influences.  Tbese  ijevelon  in  thtf 
skin  over  the  arei  supplied  by  certain  nerves,  and  it  has  l»een  louiid  ia 
some  cases  tliiit  the  nerves  or  the  ^Jinfjlia  f'rimi  wliicb  tbey  art.-*  ara 
inflamed.  Sanmcl  sujigeata  the  j)08sibiltly  that  these  inflammation*  ntAf 
be  due  to  on  intent:  hypenemia  of  the  part  brought  about  by  the  pumlysia 
of  the  va>«omotor  nerves.  Htrrmi|»l  sngRests  the  probability  tliat  tlw 
inflammation  in  her|K*!i  wwter  airiy  lie  infectious  and  due  to  a  detinitA 
(suirtc.  One  ai^uineiit  in  favor  of  this  is  the  fre(|iient  ap|H'[inine<?  of 
berjKS  wister  In  an  epideioif  or  I'ndeinic  form.  PfeitTer  ibinks  tliat  in 
tliet«  cases  the  inflammation  tibould  be  rt^rded  us  an  infection  which 
follows  akin>;  the  course  of  tlie  intercostal  nervcB.  The  nutrition  of, 
part^  is  undoiib(e<lIy  affected  by  nerx'ous  influence.*!,  and  intetrrity  i>f  tbq 
nen'es  ia  neeessarv  to  keep  the  tissue  in  a  normal  condition.  No  part 
receives  continually  the  same  supply  of  blixKl.  but  the  bliMKl-supply  Is 
rejrulaletl  acconlinji  to  tJie  needn  oi  the  tiswue  by  the  vasomotor  nerves. 
When  action  of  these  nerves  \fi.  desti-oyitl  the  jmrt  is  simply  placed  in  aa 
abnormal  condition  a.*  iippirds  it.s  nutrition,  and  injuries  are  more  ea&\\j 
pltjduc'iil  and  less  ea(<ily  re|Kiircd. 

A  |M'enluir  variety  of  inflaii  mint  Ion  ^.^  that  known  tw  symrmthetit) 
i n flam tnal ion.  CVrtitin  origins  of  the  I»t«dy  iitiiiid  in  a  ixirticuiarly  chfai 
relation  with  one  anolher,  anil  iidhininiution  of  one  is  follo\Msl  by  inflnnif 
mation  of  the  other.  The  best  ex.'mi]tle  of  this  is  given  in  the  infectioi 
parotiditis,  or  mumps.  In  this  the  acute  inflaninuition  of  the  pnrotif 
gland  is  frequeutly  tollowed  in  lite  male  by  intUininiation  uf  (he  testicl 
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whicb  often  M-iu-hes  a  severe  (legrct',  nml  iti  the  fcmnic  by  a  tiiinilar 
iiif)aTiim:iriun  of  ihe  niamirtan'  glands  aiwl  ovaries.  Tin-  vausv  nf  this  is 
altt^dulfiy  unkniiwn.  It  iiuiv  lie  that  the  int'M>ti<>ii<;  aj:"'iit.  wliatcver  its 
ootnre,  which  canj^es  the  intiiimimitinn  ot'  tho  jijimtid  is  hM-iili/i-d  in  tlie 
OlfEamrDr  it  maylw  that  ihcfheniical  piiHhicip  wliich  an>  |inHhH>tit 
in  the  inflammation  of  tlic  ]uirtttHl  ^hiiul  Itavca  .special  |uttlio}reni<-  iiiHnenoe 
OQ  other  parts  of  tht-  ImhIv.  The  fact  tliat  the  inlhiinniation  of  the  other 
ncirt-i  ilopM  not  tLntiatly  take  plait'  sinittltnneniii^ly  svith  that  id' the  piimtij, 
hitt  at  ft  later  *tnge  of  the  ih^-jise,  wonhl  seem  to  lie  in  favor  of  the  latter 
theory-.  There  \:^  eertainly  no  di  rect  nervous  or  vaseidareunnwtion  Ix-lween 
tlu-  glands.  It  is  ttrdy  the  njHi'iliL'  infections  isinitiditis  whii-h  is  fulluwe*! 
hy  llieH*  *ym|ialhetie  intlam  mat  ions.  Ahsces-?es  of  tl»e  parotid  (hie  to  the 
entry  ofbitetcriii  into  the  planil  along  the  duct  are  not  foUowwl  by  gym- 
potnotie  infiommntionn.  Another  example  of  the  itynipathetie  inHanima- 
tjon  i»  the  inltanitnatiou  of  one  eye  which  follows  inflammation  of  the 
other.  It  is  nnly  when  inflanirimlion  alfwLs  eeruiin  |)urt.s  of  the  eye  that 
the  other  eve  is  npt  to  ln-come  Hff'ceted.  InHamniation  f»f  tlie  eonjutietiva 
ur  of  the  cornea  is  not  fiiUoweil  hy  any  affection  of  the  other  eye.  It  is 
nnly  when  the  inflanmmlioii  afTiX't^  ilie  iris  and  the  dcc|)er  parlA  of  the 
eye  siipphiMl  hy  the  HynijKithetic  nervf^  that  inflammation  of  the  other  eye 
la k«M  place.  Di-nttichman,  wli(>  ha.s  iiiveslipitird  tlw  Kubjwt  by  iuoi-ulating 
one  eye  with  \*arion^  hnetcria,  has  thonght  that  he  eonld  folliiw  the  eoiii-ise 
of  the  inflaiiuiiatiun  alongthe  optic  nerve  to  the  chiasm,  and  then  to  tlie 
other  eye.  He  snpjHise»  tliat  it  is  due  to  biieleria  M'hich  take  this  n>ute. 
Hilt  experiments  have  Iteen  carefully  repeated  by  Randolph  at  tlie  Jiihns 
Hopkins  Hospital  with  negalive  rewnltH,  Apiinst  the  view  of  Deutseh- 
man  that  llii'  nrtVvtion  of  the  imlnjunil  eye  is  due  lo  bacteria  Is  the  fact 
that  tlie  cjKiMfie  infections  of  one  eye  are  not  follnwe<l  by  similar  affwtions 
of  the  other.  TIiuh  tnhert-nlosis  of  the  iris  ami  nf  (lie  otlier  |itirtH  nf  the 
eye  may  destroy  one  eye  withont  priMhicing  any  lesions  whatever  in  the 
other.  As  a  nde,  it  Is  only  acute  niuppumtive  inHiuitmatlons  which  tend 
to  pxteml  in  this  wav.  It  itt  possible  that  the  inHinninatioii  may  1h'  ihie 
to  the  action  of  ytecifie  chemical  substances  pnxlmi^l  in  the  Intlanied  eye 
oa  the  oIImt.  The  whole  (|utj«tion  of  tfyui|>athetic  iuthuumutiun,  how- 
ever, is  rtill  very  olK-feure. 


Ulceibation. 

Afl  nicer  is  »  low  of  substance  on  a  surface  of  the  hotly.  Ulceration 
is  Tery  eloeielv  eoiineetcd  with  inflnnimatinn,  ami  Is  fi-eijuenlly  due  ti> 
thU.  Tlie  nfcer  really  represents  a  piirt  of  an  abscess-wall.  If  an 
aU^-entf  is  seated  in  the  snbentaneons  tissue  and  opens  on  the  skin,  there 
may  he  euDlinuou.^  inHammntInn  and  suppuration  along  the  canal  which 
lead-t  to  the  alwoe!w*-covitv,  anil  in  this  way  fistulteare  fonned.  Tlie  wall 
of  the  fi"liil;»  leading  to  the  old  abrtcew  Iws  the  uainc  nieiiibnine  which  la 
found  in  lh«'  ah-^cess  itsi-lf.  When  the  abwess  is  sn|«Tlieial,  and  when 
oiK-nlng  in  almost  as  large  as  the  alwiN.'Kc  Itself,  we  do  not  s[ieak  of 
tte  a  fistula,  but  the  o[K>nlng  together  with  llie  ah^eet^r*  itt  spoken  of  a» 
an  nicer.  In  the  nleer  there  ia  alM-ays  a  lo^^  nl*  Huhstanee,  exporting  the 
dt-i'iNT  [Kirls  of  the  tiwsue  unproletTletl  by  epidermis,  and  a  chronic 
iiilhmimatiod  of   thcM.-  dei'[HT  [iartj%      The  uluer  onliimrily  an£i\s  in 
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(!oii!<p<[uciicc  of  iiiflunimiition  iir  injury  whii^li  doslrtn'M  tlio  nrot 
tivc  surface  and  lavs  bnre  the  tissues  Itencalh.  The  base  nnu  prl 
of  the  ulcer  have  ihe  ]in)[icrtie:^  ul'  iiillaiiiiiiatorv  liee^iie,  and  m  iheil 
struriure  i\n-  s^imilnr  tn  tinBui*  which  lint's  thr  wall  of  an  al)M^*-?«.  TiiP 
ba«  of  an  iilcer,  a?  a  rnle,  is  wv(-re<l  with  a  *:»ft  reddi>h  ti.s.<ue  uitli 
an  UMi'Vcn  HLirfjice.  Oftfn  the  surimv  in  n4ivered  witli  >iinall  eleva- 
tions viiryjng  in  size,  which  give  it  fl  gmniilar  appruranee,  t»\f\  the 
small  elevatiuns  arc  citlk^l  granulations,  The  tiM^ue  of  which  the 
l)ane  of  tlie  ulwr  is  conipurtcd  has  reeeivwl  in  conHef)ucnee  the  name 
of  granulation  tissue,  and  the  name  has  been  extemictl  to  all  similar 
tisaucs  cvcD  when  there  arc  no  gnumlations  present  (Fig.  7).    The 

Fio.  7. 


Dtitnc  ctrAtriclAl  tlMue  at  the  bollom  of  iin  old  n[r«r  nf  the  1«ff.    The  btixxl-vcMcll  «n  Dt 
Mu.  hut  are  Lvtniinuaed  b;  die  ■umiundliig  t1uu«. 
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alationii  ore  aimply  the  small  elevations.  The  same  sort  of  fiHriue 
fouuil  iu  nU  ^rte  of  chronic  inHnniniatious,  and  the  name  has  bran 
extended  to  characterize  a  group  of  tumors  closely  rchitetl  to  influig 
niation  which  Iiavc  received  the  name  of  granutomatu,  Invnuse  thci| 
tift^uc  m  (similar  to  the  ti.>^nc  founil  iu  tlie  ^mnulatious  of  an  nlccri 
Thefne  granulations  appear  to  be  comiwtsed  of  imyecting  nia.'^scft  of 
blood-vesich!  with  itewiy-funne*!  lit^ue  :ir(>uud  tlivm.  Sometimes  tUt 
granulations  are  exceedingly  well  marl^wl,  in  otJier  cas«»  not.  Thej 
are  in  general  bp«it  seen  in  ulcers  of  the  fskin.  They  am  not  pre« 
cut,  to  any  e.\tcut  at  least,  in  utcere  formed  iu  tht:  alinH^ntary  caaa\ 
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a  dwp-aiotwl  absotj«t-i«vit)-  dm'«  not  onntain  (hem.  niimilton 
^^ilvant-itl  H  nilher  iiii|^nioii^  explniiatioii  tor  the  formation  of 
I^.Liiiitiiti«iif<:  It  i)>  known  thut  all  lujuids  and  tisiiueH  ut'  the 
body  are  under  o  certain  pressure,  and  the  force  exerted  in  tlH>  di«- 
tenliun  nf  the  Mood-veaseU  hv  the  heart  is  o|>|»Of*d  Kv  the  «l:isticity  uf 
t}\v  \.vrt^\u'■  artiund  ibc  ve»«eU,  whieh  piitvcntK  iiuv  nmrketl  degi-ee  nf 
dilnmtion.  All  iht^  sih-enlUnl  cavities  of  the  ImmIv,  smeli  sis  the  peri- 
luneuin,  pleura,  and  periairdiiini,  huve  their  tuitrfuee^  iu  iteeurale  ay- 
poRtiau  or  ars  fillwl  willi  nmw  rvi<\sUu^  rnateriid  whieh  eounter- 
bttlancM  the  preAJiire  of  the  bItWMl.  If  an  inHnnimatork'  exu<latinu 
takes  place  between  the  surfaces  of  the  peri(.-arditnii,  the  pleum,  or  the 
pi'ritiHieum,  the  truiit^udatiuu  i»f  l]ui<l  into  the  eavity  ^w»  on  until 
thi;  i»rvfi*ure  in  the  Kivity  beconirn  eipin!  to  that  of  the  bhNMl-ve«»eU 
in  \\\v  wally.  Ilaniillon  snppoH-s  that  the  jrraimlationK  are  formed  liy 
the  dilatation  uf  the  blood -vt-jv^'Is  ami  tlieir  txtension  upwaitl  to\>-ard 
thr  Hirfaoe,  whea-  they  are  imt  omioM-d  by  the  pressun;  of  the  tifwue 
over  them.  In  this  way.  by  tlir  longitudinal  exteutiicui  of  tlie  ve^wls, 
iir\^ecting  l(i<i[>>  wmdd  Ik*  formed.  It  is  ver\*  prolrable  tlmt  this  lark  of 
praware  nf  the  !<um.iundin^  |Kirt.s  has  niueh  to  do  witli  the  dilatation 
of  the  bhx)d-vety<cU  whieh  is  found  in  n  gnuuilatiu^  r^urfaee  and  the 
bIow  inuvfQient  of  the  blo«:«l  in  the  vessels.     The  efteet  of  removal  uf 

1>n'^rture  is  alnwist  the  aanie  as  would  !«;  itroilueed  by  phieinp  the  entire 
mnd  in  a  ve*»!  from  which  the  air  U  exliaurfetl.  All  of  the  blooiI-ve»- 
wls  would  iRt-onie  uiorv  or  les?*  dilatei),  and  tliciv  wtnihl  be  lui  ineniiwed 
tliflienltv  for  liic  iKissii^fO  of  IiIikhI  fiian  the  })ai1,  uhile  the  flow  of  bhxid 
tci  the  part  would  Ik>  (greatly  u<^relenite<.l  and  tlie  tnuL-iudatioii  of  Huid 
pmtly  ineniL^'it.  It  \~,  not  probable  tliut  Hamilton  i^  ri|;ht  in  eonsiiler- 
iiiu  that  the  ^mnnlAtioni§  on  the  surface  of  a  cutaneous  ideer  nre  due 
«jli'ly  to  the  action  of  these  inHuenees  on  the  normal  bhxtd-vesselj*, 
ttoitiu.-*  there  are  n<»  sueh  groups  of  hlood-vcst*'!!*  in  the  skin  to  whieh 
ibe-»'  (franukti'iUft  could  enuforni.  It  is*  prolwibK',  however,  that  the 
alKV'Uce  of  pn'ssun*  hat^  stunethin;;  to  do  with  it, 

Thi'  idit-r  represent*;  the  licst  ty|>e  of  si  i-hroiiic  infiammation.  The 
tisMie  is  ileprive«l  «f  its  pruteetini;:  epidermis,  and  is  sub)<x't  to  a  cruitin- 
uou^  injun'  M'hieli  will  [lei-siHt  until  the  levering  uf  epiilernii:*  is  again 
i\'»*torr»l.  The  tissue  ia  not  only  subjected  to  the  cont-tant  aetiou  of  irri- 
tating substanees,  but  niso  to  Jrt'ing.  Dn  the  surface  <rf  the  uhi-r  there 
i**.  alwHV-i  a  niort'  or  Ic**  supcrfioi:d  laver  of  neenfisis.  In  the  necrotic 
tiiivue  and  inunediately  below  it  there  will  l>e  a  vuriable  iiumbiT  of  pmt- 
oelUc  The?*  eimie  not  only  from  the  noniial  blood- vessels  of  the  |>nrt, 
bat  the  oraigration  also  uikes  place  in  the  wme  way  from  the  bloocl-vcs- 
flels  of  tlw  grnuulalion  ti-i^ine.  The  gmnuhitioii  tis^tue  cnver-*  thi-  etitire 
botr  of  the  uleer  and  extendsi  to  a  variable  depth  in  the  tissue  beneath. 
In  phn-cft  this  cxtenMon  into  the  def|M*r  tissues  is  mui-h  nioi-e  niarkefl 
than  in  others.  The  gninulation  tissue  is  eimiposed  nf  i>mall  r!>und  cells 
eloecly  [kiirke«i  logelher,  with  very  little  inlereellnlar  substanw.  (>u 
filiaking  the  cells  from  a  tlilii  tx>etion  little  or  no  (ibrilla-exumtHTtivc  tis- 
sue is  found  iM-tween  the  eell.-s  Init  the  cells  are  held  together  by  a 
muoitid  sultstaniv.  Bhxxl-vesJteU  ar*-  oxlremely  nuinenms  in  tbe*e 
f^nulatioiis.  They  are  dilateil,  the  bhxHl  Mows  in  llieni  with  coni- 
pomtive  slownow,  anil,  in  spite  of  the  numlter  of  bhsMl- vessels,  it  is 
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|imlial>lc  that  less  blood  flows  into  tlie  part,  for  tlie  mmply  of  the  Ur^. 
vusciilar  area  of  the  granulation  vesaelu  is  frequently  only  a  smal]  artery. 


Repair  op  Inflauuation. 

IVh^n  the  cause  of  the  iuflammalion  is  temporary  the  inflamed  part 
returns  vvrv  <|ui<'klv  to  a  iionnal  cnnilitifKi.  Tlu^  vrf*^'l.«  rrinni  to  tlii'ir 
nomiul  calibre,  (he  !eui'<K^_vte?*  c-oatv  tn  a(tcnnmlnl<:  in  tlie  jxrriplim-  aiul  to, 
emigrate^  and  tlie  eta^iuititm  of  the  blotid  in  the  dilated  ve;<«eli<  pasieicfl 
away.  This  may  takt'  iilaii?  before  any  exudation  hae  been  fornitiL 
When  exuditiim  has  tJiKcn  place,  this  may  not  disappear,  and  the 
iniiamwl  jKirt  rjnuot  return  to  its  normal  condition  beeause  the  pre-icnoa 
of  the  exudation  it.-^'If  produees  more  or  lesw  injury  to  the  tifij^io,  aifeet- 
iiij^  its  niitritiiin  in  various  ways  and  acting  as  a  cause  of  iuflamiuatiou. 
There  ia  nip  ditticulty  in  the  reiuoval  of  ilie  fluid  tMirtion  of  the  exuda- 
tion. It  is  simply  taken  up  and  absorbed  by  tlic  lymphatics  of  tli« 
pari — a  certain  artinunt  of  it  also  by  the  veins.  Kven  while  the  exwla- 
tiori  is  taking  nbu'c  then-  is  incn-ased  absitrptiun  of  lite  Ibitd,  and  an 
iiiil:unnial(>r\'  (ederna  or  a  serous  exmiation  soon  disjippmrs  wiien  the  caiise 
pro<lueiii^  it  has  dirrappeitred,  and  no  new  exudation  takes  platv.  Kven 
the  coqiuseular  elements  of  tlie  exudation,  and  the  fibrin  as  long  as  it  u 
present  in  only  slight  amounts,  may  disipiiear.  The  colorless  corpn&cloa 
can  Im'  removed  in  the  «mie  way  as  the  fluids.  They  can  enter  directly 
into  the  lyniplmtics.  The  i'cw  reil  corpuscles  in  the  exudation  prnduallT 
h»«;  (lieir  coloring,'  material  and  are  dissolvwl,  and  even  the  fibrin  itiW'li' 
becomes  changed  into  a  granular  eniulsinn  which  is  taken  up  by  tlM 
lymphatics.  These  simple  pixfccs^es  of  restoration  are  much  more  difii- 
ouit  wlien  the  mass  of  the  exudation  is  ver}'  eonsidembte,  as  in  a  largi 
pleuritic  exudation,  an  extensive  pneumonia,  or  an  extenwve  punileut 
mfliumnalion.  A  large  exiuhition  may  even  opjiose  nieehauitiil  dilli- 
eulties  in  the  way  of  restonition  of  ihe  integrity  4if  the  tissues.  The 
abiMrption  of  those  large  exudations  makes  great  demands  on  the  funo* 
tioiw  of  the  lyniplmties,  esiJecially  in  individuals  in  whom  tlie  force  of 
the  blond-  atid  lymph-circnlntion  has  \tivn  weakened  hy  intlannnntion.' 
In  any  case  the  restoration  unist  take  place  vert'  slowly,  ami  it  is  betli 
to  shorten  the  ])rocess  <if  absorj^>tiou  wlit-uever  it'is  po,-*sible  by  artificial! 
removal  of  the  exudation.  The  bh*o<l-ves.»el9  nuw  be  compressed  lij 
the  exutbtion,  nnti  the  active  cireuiatiou  of  bimKl  in  ihem  nc 
for  absorption  may  be  prevented.  When  an  exudation  ia  solid,  beii 
composed  iirineiiially  of  leucocvtea  and  fdjrin,  it  must  become  iji 
mea-sarc  lii^uefietl  Iwfiire  abstuiition  can  take  [ihu'O.  In  aeutc  erou|Hiut 
pneumonia  the  exudation  in  the  air-eclls  in  ennsequc-nee  of  fatty  degenJ 
eniti'in  becomes  eouverted  inl<i  an  enndsiiai,  which  can  tlieu  be  abKirbed! 
by  till'  lymiihaiies  and  blcHxI-vessels  of  llu-  lung  or  can  |jaSH  into  tliej 
bronchi  and  be  so  j-emovwl.  It  is  evident  that  the  richer  the  exttdationl 
id  in  sidiil  elenieuts,  the  slower  it  will  be  absorbed,  and  this  liold.-^  ef<p(>j 
eially  for  exudations  composed  r)f  pns-celli*.  In  this  the  refls<m  foft 
artiflcial  rcmoviil  is  still  more  forcible,  beeanse  not  only  is  the  absor|>(itii^ 
of  .-^ueh  an  exudation  more  itiflieult.  but  as  long  as  the  exudation  cii 
tiuues,  containing  as  it  does  the  bacteria  which  produce  it,  it  act«»  as 
further  eilUM;  tor  iiiHauuuation. 
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Whim  not  removed  tlicexudntinn  may  hocome  changed  into  u  yellow- 
isb-wbit^,  more  i»r  leas  dn*  uuw*  of  al»out  the  conaisU'in-v  of  cliuetfe.  Tliis 
is  siKikeii  of  2s  llie  eattcatioii  of  the  exiuiatiou.  It  takes  place  prefemtily 
in  tmj«c  cxudntionjt  due  to  definite  causes,  us  in  tuberculosis  and  »<)']>hilis, 
but  it  is  not  eichinively  confined  to  thp«'.  Ijiiue-saltf*  may  tie  df|K)sited 
it)  thi*  Arv  nerrotic  tlssiie,  and  it  can  1m*  (•onvcTti-d  int«  ii  solid  or  ijritty 
colout^fu.''  Toasii  whieli  muift  ahviiy^  reiiiiiiit  in  the  ti^^t^ue.  It  act«  here 
aa  a  forvi^  ImmIv,  and,  as  utlier  fun-igii  budii-^i,  il  will  eontiniie  tu  excite 
inflMmmation  aroimd  it. 

When  thf  exudation  dimppeuni  by  simple  absorption  by  the  blood- 
Tcaici^  of  ibe  iMirt,  it  is  K|MiKen  of  a»  resolution.  In  many  ea^-cs  the 
nomial  einmlation  of  a  |Kirt  will  not  be  (Sufficient  to  effect  the  reniox-a! 
of  the  exudiilioii,  and  new  tie^ie  and  new  liIoo<l-ve.ri8(^U  mu»!t  be  formed 
Iwfore  the  exniLition  can  be  remove*!.  Thi."*  is  sjioken  of  us  the  orpinizu- 
tioQ  of  the  exudation :  it  i:B  iwca  best  on  tseruus  iiurtaces.     WUeu  there 
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nn  of  (■Miiicctm  tlMiM  In  blooO-rldt.    (The  spertmeo  iru  Ahuln«a  (Mm  Dr.  IlaMMd.) 

•  rlol  (tnl  ImwOiM  InAttratMl « ilb  kiu<iir>-tsa.  unci  fiirouiIlfMi  nf  lUau*  takw  pbwv,  pracwod- 

n^bwite  dMpn  llMno:  a,  jnuiK  co«nectlv«-tiHuo  cmikucIm;  b,  IcneocirtMi  <;  aemlj- 

in  rm  the  (Birfaro  of  the  pleura  a  fibrinous  exudation  %vhieb  reaebeit  any 
cuDsidendilc  extent,  it  tieeome**  or^ninnl,  Ik^neiitli  ibe  exudation  there 
is  a  n'p.'nemlive  new  fonuation  of  ti^vtue  ^vbieh  takes  yXace  from  the 
normal  ti»«ie^  In  thi.*  a  tisane  simitar  to  tlu- jimnulation  li-^sueallhe 
ham  iif  Ulc  ulucr  ia  formed,     ^'cw  biooii-ve«<K-ls  an>  dcvctn|H.>d  in  ttiisy 
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which  projoct  upward  into  the  fibrin.  The  fonnn(ioa  of  granuUlirtOil 
tissue  continues  ninnj;  thost'  blood-vessel ■*,  and  finiillv  a  young  eonn**live 
tissue  ia  luniR-il,  tlie  exudatluu  disappoariiijjf  as  tliis  takus  it«  [jlaiv  (Fig.  8). 
In  eases  of  inflainniatitm  of  semus  ^surfaces  the  «inie  <auw  wlilch  prrw 
ducvA  tlie  iiilluniiiKitiini  on  one  «urfiicu  will  act  in  pixKluciug  un  uiilani- 
mation  ou  ihu  t^nrfua-  which  it  tvnohci^  VMioii  ui^iiii»itiou  tukcs  place 
a  direct  union  hy  menus  of  yoiinpr  connective  tiRsue  Ls  formwl  betweea 
the  two  !?urtaeejs  and  produces  lulhesiuns  which  may  give  more  or  le,>« 
(ruuble  in  nfter  life.  The  ailhesions  which  arc  so  fre<|uenllv  found 
between  the  vi(*ecral  and  parietal  pleunil  surfaces  are  due  to  a  prtve*Iinj{ 
inflammation,  which  niay  Irnve  been  of  auch  a  diffhl  character  as  lo  li.iv« 

f'ven  rise  to  no  ayniptomfl  and  not  to  hm'e  been  Tecoj(;nij!iod  during  life, 
lie  exudation  may  in  ever>*  place  undei^  organization  ;  even  in  acuta 
emupou!^  pncuiiKiiiia  the  exudation  within  the  air-t;ells  of  the  hing  may 
in  certain  ca.^s -imderiro  orgnuiwition  in  the  same  manner  as  the  exuda- 
tion on  a  semufi  jiurface,  and  then.'  will  always  remain  in  the  alveoli  of 
the  lunp  the  newly-fonnwl  connective  tissue.  In  intiammation  which 
take**  place  in  the  parenchyma  of  organs  the  exudation  may  be  lu  part 
removed  in  (he  aunc  vniy,  and  a  new  ti.«sue  bn  formed  M'hich  will  not 
cftmpletoly  di.-mppejir.  A  certain  amount  of  this  new  formation  of 
litf!«ue  takes  place  in  nearly  all  iufluniuiations,  and  its  prcM-nce  may 
wrve  to  iuilitratea  preecdin>;  liiHamniatinu  even  when  ihc  exudiilion  luuy 
di>uippmrcd.  ■ 

In  (he  repair  of  inflammation,  ui  the  n>5toration  of  the  ti.s6ues  t<n 
their  normal  inte^tVi  not  only  niu^i  the  exutlation  be  removed,  but] 
the  injury  of  the  titwue  which  has  bi«n  the  eauKC  of  the  iuOnmmatiim] 
in  (h(-  tirst  phiec  must  be  reimired.  In  any  inflnmnmtion  there  i*  always 
a  destniction  of  tisane,  and  the  tlrwue  deftroyed  must  be  replacwl  hy 
a  new  formation  of  tinwue.  This  begiiit^  early,  ami  may  Iw  neen  while 
the  inflammation  is  advancing.  Tlie  ne%v  formation  of  tismie  mav  bd 
1>etter  i^tudied  in  slight  injuries-  of  the  contea  than  elsewhere,  ami  ncra 
the  twi>  pn>cri«e-'i,  the  vascular  phenoinemi  «ith  the  formation  of  tlia 
exudation  and  the  new  profhiction  of  ti.'^siie,  can  be  considered  M'pnrately. 
When  the  hiKs  of  tissue;  i«  very  slight,  and  when  the  action  <if  the  injury, 
which  can!v><l  it  siilwidfts  at  once,  inflamnintory  ])hL'nomenH  with  exnda-< 
tion  and  emifrnition  do  not  uc(Tf*«irily  take  place.  In  the  ordinary 
phvsioiojjieal  proces.«eH  of  life,  and  in  all  (ifwiies,  (hew?  is  oon^mntly 
taliiu^  place  a  lo^s  of  material  which  is  supplied  without  any  inflani- 
juaton.'  phenomena.  The  power  of  the  (issue  to  supply  a  lo«>  is  (rreater 
than  is  oitlinuritv  called  for,  just  as  in  the  cin'ubiti<in  there  h  a  reserved 
fon-e  in  the  power  of  the  heiut  which  can  meet  all  ordinarj-  ccnditiotia 
cnlU'd  for,  ami  even  extraortlinan'  conditions,  by  nn  inei-eased  muscmlaP 
aotiim.  In  all  the  tiA*iic«  of  the  body  there  is  a  fntatcr  power  of  repair 
(linn  is  oi-dinarily  calhil  for.  But  in  the  ti^uei:*,  an  in  the  circuhttiouJ 
this  rewTve  force  Ims  its  llmil.  The  dc-^tructinn  of  any  c<tnsi  do  rabid 
amount  of  tissue  is  idways  followed  by  inllanimation.  Even  when  tlid 
cause  which  prmluccs  the  injury  subsides  lit  once,  still  the  iujunxl  liseiia 
itself  will  act  as  a  sufficient  cau.ae.  When  a  cornea  is  t^mchc<l  with  thoi 
enil  of  a  thiTad  saturated  with  fulnluite  of  zinc,  a  ver\-  limiteJ  injury! 
will  Ik*  pnjduccd.  This  is  fonowed  by  a  new  fonuation  of  cells  in  tha 
territory  immediately  around  the  injur}-,  to  take  the  place  of  tlio 
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which  have  lipeii  (loilmyi"*!.  This  new  iuniiation  of  ccIIh  iK'jriiis  furty- 
e^bt  hniiis  after  the  injun%  ami  thr  si»m<?  phrnoincnu  of  coll-flivisioo 
tkke  placL-  that  we  Ihiil  in  wH-Uivi-Moii  anvwht-ru.  Tht*  riiiflcl  «it'  th« 
ctlU  (livide  by  kiin'ol^inisis.  I*(in>r  |inK>i?«srs  aiv  formtni  whifh  i-xn>iiil 
np  tnlu  thv  nL'<rr<>ti<*  ti.-*suf,  ait<l  tlk-  niu'lei  from  the  oKI  cell.'*  iravt-l  up 
into  tliPde.  Ill  many  i-a-st-r*  tlicn^  wf^'niK  tn  Ik-  a  (iil!"cn*niv  in  tht-  iv^-n- 
••mliMn  of  tijisuo,  <l*.'pomling  ii|>on  tho  (Ipgrer  of  (U-.-^trucrJinii.  In  the 
niinnr  <U?jrrM*  "f  injun',  where  only  the  cells  lliemeelvct*  iire  desitmywl, 
ihrrc  U  simplv  a  new  IVinuation  of  ci-IIh  luivinf;  the  ^iiiie  elianicter 
mn  thf  old,  with'int  any  interuuMiiatv  atage.*.  In  one  ixiiiit  iln-  }Kiihii- 
Itifrii-Jil  rt*gt^nenitii)n  of  tisvne  (hllers  materially  fi^mi  the  |)iiy^i'»h»gi^'al. 
It  i-i  frei^ncnily  not  rontininl  to  n  simple  ntttorali<»n  oi"  llie  lisi*iie  Infl, 
but  the  amount  produoed  widely  exc«^i«  ihJN  In  inHnnimatioii  of  ijie 
skin  there  is  often  un  exeestsive  epithelial  j;rt>wth,  ami  si-sirs  may  Ik; 
ptinhuxKl  from  the  eonoeetive-tissue  regeneration  whi<-li  at  fiist  pro- 
joci  iM'yond  tlie  k've]  of  the  sivin  and  apjK.'or  at>  red  eleviitions.  In  the 
intlaiuniatorv  n'((eneration  of  hone  more  callus  is  produce<l  than  is  nei-c.-*- 
Sity  for  the  supply  'if  the  ixirtions  uf  hone  wliioli  have  Ijwn  lo^l.  The 
power  of  rf^^nemiion  i^  (llffeivnt  not  only  in  tlic  diffenml  tif^nes  of 
tb*  body,  but  aliJo  in  diffen-nt  nnininU.  The  higher  the  orjinnization  and 
ti»e  gruiler  tlu*  dilferenlialion  of  tif^jaie,  the  less*  i«  the  |Kiwer  of  regun- 
eretiun,  whii-h  U  greiitcr  the  younger  the  animal  and  the  nenn-r  it  eoint^ 
to  an  enil>r\'i)nie  condition.  In  Moine  of  the  lower  animals,  ai^  th<>  cnis- 
taneo,  an  entire  purt  may  be  removcil,  and  it  tuny  be  coiiipletelv  re-formed. 
In  the  fitjg  the  power  of  rcgenenition  in  much  more  marked  in  the  tjwl- 
polr  tlmti  ill  the  aihilt,  When  the  t.iil  of  the  tndjKde  is  rcnxived  an 
pntin-  new  prodnriion  of  tissue  will  hike  place.  The  ditleniit  tissues 
Mlf^i  [*how  different  [lowerw  of  regeneration  after  Uiew.     The  iin>n'  coin- 

r»lelely  dif1ereii(iate«l  the  tismie  and  the  farther  it  is  removed  from  an  eiii- 
»tyontc  ninilition,  the  les^  i*  the  power  of  regeneration.  In  some  iis.-<nrs 
it  i-*i  ppiUibht  tliat  tlK*re  ii<  no  new  formation  of  eellis  and  onlv  the 
porti4>ns  of  the  cells  which  Imve  lieen  ii^^^f  I  up  hy  the  physiologient  pn^ 
c«7Me4  M-ill  he  restored.  After  injury  in  the  central  iutvoUs*  jtytitem  tliere 
i(t  no  new  fonnation  of  nerve-^vllf.  The  ttuiw  thing  is  true  to  a  luore 
limited  extent  in  the  striated  mnseles.  Any  h*ss  in  these  ti.-<snes  is  ftui>- 
|>li('I  liy  a  growth  of  ciumective-tiwtie  elements.  In  wrtain  of  tJie 
grlaiHliilar  i>rgiins  the  |Miwer  of  n^gimenilinn  U  gnntly  limited. 

The  new  fornuition  of  c^nnet^tive  ti^^sue  in  inflammation  docs  not 
alwny^  tjike  the  form  of  u  pure  regeiienition.  In  the  place  of  the  nor- 
ms! otmnwiive  tissue  a  soinewluit  diffen-nt  tis.-)iie  is  fornicil.  which  is 
designntetl  ft/*  ci^itriciftl  tissue.  This  cicairiiual  tis.-uc  difiVi^-  from  the 
iioniuil  t'onniH'tive  tissue  in  the  ]iuueity  of  its  eell.-^  and  l>hM>d-ve>i<els 
and  in  llie  densir\'  of  itti  intercellular  Militittiiice  (Fig.  7).  The  ('harne- 
ter  of  llw  intercelhdur  KubxtaiK-c  iKvnM  to  be  similar  in  general  to  white 
GhmUfi  tixfue,  hut  its  exa)-t  chamcter  has  never  bofu  fnlly  madi-  out. 
The  fibrillfo  are  more  finnly  interwoven  together,  and  cannot  ho  wjm- 
r)it4*il  ^»  easily  as  they  cjui  in  while  lihroiis  lissnc.  In  humc  iiitlaiiiiniitioiis, 
ft«peciallv  in  the  more  chn>nic,  the  new  foimatiun  of  (-iinnccfivp  tissue 
may  so  greatly  exeee^l  the  ncccviiary  amount  to  snpply  the  defect,  and 
form  M>  nntminent  a  tuirt  of  the  intlammutorv'  pr<K-erC.  timt  intlamma- 
liiuih  tif  tliis  elutrncter  Iwvc  r<.'«Tive<l  a  dift'ercnt  name  ami  are  kno^-n  iw 
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pnniiu^tivp  iiitlHmniations.  The  oxcfssivp  amount  of  (wnnertive 
whieli  is  formed  nmv  often  oxort  a  deleterious  influence  on  the 
life  and  tlic  fuiictiuii.'i  of  tlie  iiifluiiu-<l  purl. 

In  order  thnt  any  new  funnntiiin  nf  tissue  nmv  inke  plaee  new  Mmiil-' 
veseeU  are  neocssan'.  The  old  blood-vesstis  of  tlic  pai-t  where-  (ht-  new 
tisiue  i[»  to  W  furnniJ  have  iHt-n  ilestrojeii  lo  ii  great,  esteut,  nnd  inulti- 
plication  of  cell-s  will  not  take  place  oxc^t  under  the  boat  eonditions  of  _ 
nutrition,  if  regt>benitioa  to  any  extent  takes  plnee  in  non-va»4eular| 
|Hirt.s.  these  Ijcconie  V!i,«eulnr.  In  iiiiy  extensive  injiirv  of  the  e»imca 
new  hloml-vesaola  ^ow  riilo  the  ti*.*iie  from  the  wleni  in  a  <x»ni|Kinitively 
sliort  time.  In  imui  iiUrniti(fn  of  ihe  eormw  isalwav^  fulhnved  by  a 
vaseidarization  of  liie  |«>rtii>n  of  thi'  coniea  Ix-twcen  the  nicer  and  the 
aclera.  These  iiew  Mo'.»fl-ve-«*eU  are  farmed  from  the  old.  Tlie  for 
mation  lakes  pliur  hy  direct  ontprowth  from  the  old  veseela.  In  this] 
formation  Ijoth  tlic  enilolhelinm  of  the  vessels  and  the  connect! vc-ii&*««i 
celU  in  the  neigh  dor  (hhkI  of  the  ve?«els  take  part.  The  proeesa  is  the 
same  as  in  the  new  formation  of  Wixtd-vesselj*  in  the  embr\*o.  ll  enn 
be  well  »tudied  in  the  rtT^^neratiou  of  ti*»uf  «Jiieh  takcf-  place  after  cul- 
tinjf  oft'  the  end  of  n  Iatl|Mile's  tail.     Tlie  first  rhin^t^  M'hieli  seems  to  lake 

Elaoe  is  an  cnlarjrement  of  the  endothelial  cells  of  the  vesiiela.  These 
eeoine  larpe,  filled  vvilh  i)rotoj)lasiii,  and  !<itig  imyirc-tiuns  extt^d  intu 
the  neiglilHiriiig:  tissue.  The  nneleiis  of  the  oi-lls  ilivides,  and  nuclei 
pa*'^  up  into  the  tmijw-tion  in  very  nineh  the  ftaxac  wjiy  as  in  llie  regen*J 
eratiou  of  the  ivlls  of  the  cornea.  The  eonnective-tit*sue  cells  in  tl 
vicinity  enlarge,  and  arrange  themselvea  either  utctngside  of  the  pruji 
tion  from  the  endotJi(>Iiam  or  ai?  a  continuation  of  thia  In  tlii>'  war 
pointed  processes  ^^^  some  ler^h  urv  inrtnrtl.  These  meet  with  similar 
processes  from  the  same  vessel  or  inmi  ueifrhboring  vessels,  and  in  this 
way  li>ops  are  formeil  whieli  are  at  lirst  hoUiI.  These  wilid  proeesses  are 
gradually  hollowwl  out  and  l>ecome  eontinnous  with  the  lumen  of  ilte 
vciwd.  In  «omc  cases  the  lumen  of  the  vessel  gradually  follows  tti« 
formation  of  the  sprout.  In  other  otses  loops  are  forme<l  befori'  tl 
cominiioientii>[)  witli  the  bniu-n  of  the  ve^iaol  tabes  place.  In  tins  new 
forinatiiai  o("  hlimd-veiwtrls  there  must  he  a  pmcc«s  somewhat  s^imilar  to 
chcmotavis.  In  the  (xrnea  the  blood-vessels  are  always  formetl  from 
that  |)ortion  of  the  selera  which  is  iieari'st  the  ulcer,  and  thev  show  no 
tendency  at  all  to  exlend  anywheir  but  into  the  eonuti.  In  t}ie  fonua- 
tion  of  the  locjps  there  must  1>p  also  a  mutual  attniction  for  the  celU, 
bceiuise  the  nKxrting  of  the  p^iintetl  ptticess  from  the  same  or  fn>m 
neighboring  vessels,  and  the  resulting  forraiition  of  IiK)ps,  cannot  be 
regaiiled  as  a  matter  of  eliiiuce.  Tliis  new  formation  of  ve-ssels  always 
priMH'Cils  fnan  the  eaptllarieH,  and  the  iiewly-fomitHl  vessels  an*  always 
of  this  charaetiT.  They  function  as  the  old  vessels.  When  llie  inflauK 
mation  eontinuus  i>mif;ration  takes  place  fmm  tliem  as  readily  as,  oK 
more  readily  Ihaii,  fmm  the  old  vessels.  TJiev  ai-e  mon?  easily  dilated, 
and  when  dilated  the  dilatation  frequently  |>er(^istji  for  some  time.  I^ater; 
these  vessels  may  U'eonie  dilVereiituiteil  into  iHtih  arteries  am!  vi'ins,  but 
the  manner  in  which  this  diHircntialion  is  prtjdticcd  has  not  been  fullr 
made  out.  Other  modes  of  new  formation  of  the  vessels  have  beefl 
described.  Aceurding  to  si>me  authors,  the  cells  in  the  inflamed  part, 
the  cells  of  the  tis*ne,  may  colltrt  together  in  wws  and  may  Ucconrt 
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chanfEc<l  into  endoihvlml  (xr|]t«,  anil  a  communication  he  establUhcd  ho- 
twitii  the  old  vefifwi  and  the  ncwiv-formed ;  or  large  colU  of  the  tWiiu 
amy  becumc   UoUowwl   out    and   "m   this   way  new   culls  are   forniui 
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rvgflnn  ihraub  iponioD  of  ftnttura  which  bad  rpraAlnod  in  the  tlwne  el«r«n  ninntti*.  The 
wnowi  fttif  twcpww  tDflHm«d«ltblF(i«>oj1ra,Bn<Ilhe  IhrinaUon  of  (vinnvrtlTii  ItmiM' Ukn> 
flKC  «  In  Flf .  S.  Tbc  >mUod  KpT«B«nu  only  »  M«tiiet]t  of  the  witure :  a,  a,  illk  flbrUl» 
wnouadaa  by  dmue  ootuMcUve  ibatw;  b,  b,  Kkat-oslb  «iicl«lng  Abnilv. 

StriclciT  beJtPvcs  that  not  only  arc  new  vcf«els  formed  from  the  cc]h  in 
thL«  way,  hut  that  there  may  be  a  new  fonuution  of  nxL  corpUM-len  in 
llicw  vawiihir  eelU  in  the  «inie  way  ha  in  the  pmhn,'u.  The  eA>j|-ntiiil 
caufte  t»f  thf  new  formaiion  of  hh-ioil-vejweljs  and  the  iiiflnonee  wliioh 
leads  to  it  are  ohscure.  We  know  unlv,  in  jjeuerul,  that  they  aiv  lormed 
in  anvirilHnit'  with  the  law  iif  nutritirtn — tlinl  where  more  bliNxl  i>i 
re'inired  for  ii  |)art  it  will  be  jriven,  either  by  a  dilatation  of  the  old 
\-rtwl)^  or,   if  this  be  not   siitfieient,  by  a  new  r4>rniatioii  of  veseels. 

Tliere  Ii:m  ^•n'i^n  ct)n;<ider.il»le  omtniversy  with  regiinl  to  tlie  imrtieiiM)- 
tioii  of  tl»t*  lenoot-yte)*  in  the  new  foriicilion  of  tiis^th'.  (V.hnheini  l>e- 
licved  that  not  only  were  all  the  eells  found  in  un  intluiiieil  mrt  letieo- 
cytes,  Irtil  tluit  auy  new  formation  of  tissue  tiilcca  |>lace  from  leuoorytes. 
He  was  led  to  this  belief  by  a  nuralwr  of  exjierimcntj^  He  showed 
that  tlwrr  rould  be  a  new  formiitiitn  of  tissue  in  jiorts  in  whieh  all  the 
liv'in);  cell;*  were  destntyetl  by  l".iiling  and  wlneli  were  aftenvarrl  iiliin-*! 
to   the  peritonenl  <?ivity  of  luiimals     The  tisr^ui.^  U-tsiuie  tilleil   with 
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leucocytes  M-hich  wamlcrecl  into  tlictn,  and,  iw  a  nowly-furniwl  ooniiwv 
tivc  tissue  with  bloo(l-vci«ols  was  uf'iprwnrd  found  in  llie  tifwuo,  ho 
lielifvi^  tliul  tliin  lU'w  foniLUliiin  uiufjI  tiikt  plart*  fruni  IcuciK'vtus,  Some 
fX|i{Tinii-iil?j  wliirii  Zic^lcr  iiuuli-  on  tliis  Huhjccrt  Htt-iiii-d  to  U-  at  lirsi  itm- 
clusivt*.  He  eiK'lo^  two  tliin  jjlatt*  of  gliisss  with  a  cMpillarv  s|kh'c  Ii*- 
twti'n  tlii'ni  ill  llic  .siiliniUiiicoiis  tiiwueor  in  thf  (HTitonunni  of  nnanima' 
nnd  found  rluit  ;t  thill  lamella  of  oonncctivo  titwiie  wat*  fonnctl  l>ctw<'r 
tlie  plates  (Fig.  9).  The  first  tliiop  swn  in  nueh  conditions  if  a  filUii 
up  of  the  s|niri'v*  bt'twwn  the  pliitfr*  with  luucMwytPr*  anil  librin.  Aftcr- 
wanl  larfre  tx-IU  with  a  round  niieieiic  and  a  lar^-  nmoiint  of  [irtttoj>In.«ni 
apiKiircd,  and  fn»m  tlw^se  liirpo  i-clU  llit-  fomialion  (»f  eonnwlivc  ti>»-iuo  J 
takes  place,  cither  by  a  <liflert*utialion  of  the  hoily  of  the  ivll  Into  fibntusl 
tiasuo  or  by  fl  sort  of  Becrelion  from  tin,"  cell.  The  exai-t  methwl  in 
which  this  fomisition  takes  place  luw  iiof,  bwui  fully  nmde  out.  ZiepltTj 
^upiMisi^tl  that  these-  larp' cells  wcrt?  producc<l  directly  from  the  lent 
rytcs,  but  a  rejH;lition  of  his  work  by  other  obsencrs  haj*  shown  lliat 
tliey,  like  the  leucocytes,  wainlered  into  the  glass  iftW  from  without. 
any  caj*  the  new  formation  of  tissue  tsct-uis  to  tjike  plat.*  t'r«jm  the 
lar^  protoplnsniic  epithelioid  cells  (Kig.  H).  Tlie  leuciK'vtes  probably 
take  a  jiait  in  the  proe<\«jt,  hut  only  a  jwjwivt  ono.  ^fany  of  these 
hivp;  tH^lla  an*  plmg«x:ytie  iu  ehanieter.  and  it  \s  pi-obiibU-  tliat  the  lemti- 
e^'tcs  play  a  ilistiuet  {Kirt  in  fnrnisliing  thcni  mitrition,  liein^  taken  up 
and  devoured  by  ihe?*  \i\t^  connective-tissue  cells.  M 

SHiietiuies  thcR"  is  iu  this  way  new  formation  of  cells  fn)m  the  old," 
which  simply  supplie.-)  the  tissue  which  has  been  IcMit.     In  this  new  for- 
mation of  cetls  all  of  the  tia^uc}^  can  take  |Kirt.     It  i.^  pn»buble  tliat  the 
cells  most  actively  ronwrnHl  in  it  arc  the  cells  of  the  smidl  bhwHl-ve*- 
sels.     In  other  eases  there  is  not  an  tnniiediate  fonnation  of  cells  fnmi  the 
cells  of  the  old  tissue,  hut  there  are  intermeiliate  ste|fc'.     The  new  tissue 
ig  not  formed  directly  from  the  old,  but  there  is  u  formation  of  pniniila- 
tion  tissue  firet.     In  the  cornea,  for  instance,  if  the  loss  of  substaiiit  i*. 
extremely  »unall,  it  may  bo  mipplie<l  by  a  simple  new  formation  of  ei'llita 
if  larger,  there  will  be  a  prece<ling  formation  of  gnumlation   tisisiie. 
Some  of  the  granulation  cells  will  aftenvanl  diflercntiate  themselves 
into  tijwue-forniin^r  cells.     The  tissue  which  is  formed  in  this  wuv  from 
tlic  granulation  tissue  is  never  so  nerfeet  a.i  that  formetl  dinnrtly.      It. 
always  ap|tnm{-hes  the  chamcter  oi  cicatricial  tissue.     The  prtK-t-ss 
regeneration  of  tissue  can  also  be  studie<I  on  the  ulcer,  and   in   il 
ulcer  we   eini   also    study    the    local    conditions   which    may    iulerfei 
witli  this  regenenition.      Iti   the  ideer  the  regenenitton  of  tissue  mu 
take    pluee    in    two   tliriMions.     Tlier*-    is    not    only  a    new    formatii 
of   neeessiuT  tissue  from  the  coiiuectlve  li^^ue,  but   a   new  fonnalii 
of  epitJielium    must   aUo    tiiko  phice.       Until    the    surface    is    covei 
over  with  epithelium  it   mu»t  be  eotistautly  Bubjected  to  varioiw  tm 
nuitio  influem?es  which  will  ket^p  up  the  inllnmiiuition.     If  the  ulc 
is  small  and  the-  Im-ul  eruditions  favorable,  the  eiHthelinm  will  prow 
fntm  till;  edf^'S,  cover  over  the  snrfaei-,  and  the  iiillainnialion  will  snbsidi 
This  new  fornnitinn  of  cpiiliclinni  taki-s  yhu-v  solely  from  the  surn)Ui 
ing  epillielitim.     It  has  been  suppos<.-d  by  niaiiv  that  a  new  furmatit 
of  cpuliclium  may  lake  place  fnini  the  grannlatiiig  surface  of  the  nice 
The  priMtf  of  this  was  siip|H>se<t  to  be  shown  in  the  fact  that  the  gn»wl 
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fif  e|iiilipliiim  Hopfl  not  always  jirocitnl  fvenly  from  the  wlges,  but  f*cnall 
Ulamit  lit"  f|iitl)eliiim  are  )*(nnetini<*!*  formed  in  tlie  midJlu  of  tin.-  ulwr, 
atid  fnmi  tlioc  u  growth  t-xtviuU  upwnril  tii  the  (Hlffs.  Tlie?v>  siimll 
inlands  wliicli  arc  lomuHl  in  the  wntre  of  iin  ulc^r  <lo  not  ropnisoiit  a 
DL'W  formation  of  opithfliuiu  from  thv  txigtrn  of  thi-  iiIiht,  hiil  air  tho 
rt'Oiains  of  epithehul  tir^siics,  such  as  cwrat-jjriaiiil.'i  or  thi'  srhu-pniiA 
gl:iiii]!t  of  the  »ikin,  whitrh  werv  not  onliirly  ilwlrcn-yd  by  tlie  injury 
which  priMlum-d  the  ulcer.  An  iihxsr  never  henix  hy  a  t^imple  i>i'oco.ss 
<<f  tis^ut^fornuition,  siieh  as  is  seen  in  the  eiim««,  hut  xhvre:  \»i\\'A-ays  a 
fiirniation  of  jfr.inulation  tiwue,  and  from  this  i\w  regwnemtion  ]>r(K-ewls, 
Icatlinjr  to  the  nrudiietioii  of  cicailricjiil  tiw^^iic.  Tlif  iirnunnt  of  cicatri- 
cial tifisnc  varies  with  the  extent  and  (hinition  of  the  ulcer.  It  ix 
vxcvediDgly  donee,  firm,  and  contains  few  blootl-vessels.  It  mav  extend 
into  the  Mirroundine  ti-^iieit  for  a  considerable  ditftauec  beyond  the  actual 
scut  of  the  ulcer.  In  the  most  common  seat  of  ulceration,  tlie  anterior 
smrfaee  of  the  lower  le^  and  mikle,  then'  are  numerous  \twi,\\  (viiiiiitionfl 
which  intorftre  with  the  pnve*»  of  hcsilinj;.  In  the  first  pla^-e,  the 
uli>*ratinn  is  c«jn.**lwitly  repeated  at  the  wune  sp<it.  The  l\f»nv  is  not 
normal,  it  luw  not  tlic  normal  vascular  supply,  and  It  niietw  to  iujiiries 
more  rsLiilr.  Not  only  u  there  this  abnonnal  ti»nie  with  weak  vfwnilar- 
instioD,  but  the  ulcers  usually  ari.se  in  [icrsoiis  who  have  :t  liH-at  {HLs^ive 
eftnfft'Stiiin.  In  the  process  of  healing  the  new  t'onnation  of  hltHxI-ve*- 
«*U  iloes  not  !■<*  R-adily  take  place.  As  we  liave  seen,  in  i^pite  of  tho 
up|Kirent  vascularizjilioii  of  the  tissue  of  the  ideer,  it  is  really  poorer  in 
lilootUvcaseltt.  Froquentlr,  hwiling  will  not  tjike  place  until  tne  dense 
eii-iiiricial  ti.'^ne  resulting;  fnim  a  wriea  {)f  old  uh-ers  is  rcnmved  in  toto, 
or  aniil  incision:^  be  made  thrttOjjh  it  eo  as  to  allow  vascidarization  to 
take  place  trutn  the  deeper  and  more  healthy  tiiwucs  l>cneiitli  it. 


The  Eppbct  of  Inflammation  on  the  Body  as  a  WaoLE. 

The  olueotion  was  early  made  t*»  the  theory  of  inAamniation  of  Colniheim 
tVint  all  of  the  celU  found  in  the  inflanie<I  jwrt  could  not  come  fiiim  the 
Mi^hI,  hft-auju,'  there  M'ere  not  cnoujjrh  cell;*  in  the  blood  to  pi-iiduce  these. 
Iniinaeule  Hbritioiis  pni'iuuoiiiauiie  enliif  luii^and  a  portion  of  thi!  other 
nuiy  lie  i*n  tilled  up  witJi  the  inRanmiatorv  exudation  as  to  rcHi-mble  a 
f*t\\<\  luaM  and  to  sink  iii  miter.     The  eons<vlidation  of  the  lung  is  due 
ill  larp-  [wrt  to  an  aceimiulatlon  of  leucocytes,  and  in  a  case  of  advanc«l 
iihcuwotiia  the  nunil»er  of  leucooytai  in  the  hing  cttuKl  not  be  estimated 
by  numlM-n-,  hut  l»y  iKmn(U.     The  ftame  thing  is  true  in  the  larj^?  puru- 
lent  exudation  wliieli  we  find  in  empyema  or   in   peritonitis.     There 
are  at  nn  linte  enough  teueueyti^K  iu   tlie  blood  tu  form  t«uch  tuasse» 
even  if  all  of  them  could  Ih-  taken  up.     It  was  Hupimscd   also   tluil. 
after    (be   leucocytes  had  emi(;r;it<-d    fi>nn  ihc  vensils  tluy  mnlti|itied, 
ind   thai  ni:mv  of  ihein  <'ouId  U-  ucmIv  l^irnui!  fmm  tln\se  whieli  at 
ir^  emifjmtc*!.     In  sjw^ikinj;  of  x)\\»  (.'nhnheim   says  that  in   peneral 
We  ran  form  little  idea  of  the  luimher  of  leueocyles  in  the  blood  from 
mienMCopie  oltservation,  because  lai^  niunbors  of  leucoeytcA  break  up 
staA  dLsanpear  the  moment  the  blood  \n  tiiken  on  the  slide  for  exautinn- 
(ion.     lie  aU)  pUffp.'s'ts  that  there  may  la;  a  new  formation  of  leuco- 
cytes ill  the  hIo<Hl,  a[id  an  increase  in  tlu'ir  lunnlwr  due  to  this.     He 
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c&Wai  fitt^iition  to  the  enlai^ment  of  tlie  lympliatic  glands  and  ^leea] 
frLH|ueutl^'  seen  in  nciitu  itiftaniinution,  nml  sttppo^ns  that  this  may  in 
some  way  stand  in  rt'laiiun  to  the  number  cif  |pucoc\*t<?s  found  in 
tJie  exudation.  Cohnheim,  however,  made  no  tstuoale  of  the  gu|>|MJ!*tl] 
increasetl  niimlifr  of  leiieorvtes  in  the  hltKnl.  As  early  as  184^,  (Jul-] 
liver  ealletl  att<*nlion  to  the  siinihunty  W'twuen  the  pus-trells  ami  the] 
leiieoc^'tvri^  am)  thought  that  In  influiumalioii  the  white  eorpuscles  uf  tliej 
blood  were  increased ;  and  he  instiincrs  a  case  in  which,  in  a  gtalHt 
U'hicll  liad  a  large  absees«,  the  white  eorpu^des  uf  the  Lluod  were  almtit 
as  numerous  as  the  reil.  Vln-how  al-*«j,  in  his  study  of  the  blood  in  leu- 
c-tEmia,  reeognize<l  the  fart  that  in  most  acute  inflammations,  e^-iKvially' 
if  tliey  were  at  all  extensive,  the  white  oorpustdes  of  the  bhwul  inen-aM-Kl 
in  number.  He  supposes  that  this  is  (hie  to  the  fact  tliat  tlu'  lymph- 
glands  and  other  bhW-fonuing  or^an«  undti^i  a  stimulation  which 
exeitea  them  to  an  inerea>;cd  aelivity.  We  know  now  that  in  any  inflant- 
niatinn,  and  capeeially  in  an  infoi'tiouH  inflamnifltinii  eliararterizetl  Uv 
exten«vu  exudutkui  and  emigration,  the  white  corpu.si-lcs  are  inrrtaisc«L 
Tt  is  only  recentlv,  when  the  studv  of  the  corpuscular  elements  of  tl»e 
blood  has  received  great  attention,  that  the  extent  and  imi>unance  of  this 
Icucoc}'t4)sis  have  been  i-eeognized.  The  leucioeytosis  keeps  almost  an  cxacfcS 
pace  with  the  fever  and  the  extent  of  the  exudation.  In  croupous  pneu- 
monia we  liave  the  greatest  extent  uf  leueuty'liwii?,  and  the  uumlxTof 
leueoeytes  in  the  bloiKi  nu»y  1m?  double  or  tn'ble  tlial  of  normal.  Tlv 
lencoeytes  which  are  found  in  increased  number  are  i-xelusively  of  tha] 

IHjlymieK'Ur  variety.     The  fact  that  in  inflammalions  iint.'umpiieuUtl  will 
iyj)erplasia  of  the  lymphatic  glands  there  is  no  increase  in  the  mono-' 
nuelear  leucocytes  simsiks  against  the  emigration  of  these  ami  their  taking 
part  in  the  exudation.     The  mononueli'ttr   leiicoeyles  are   inerea-^'il  in 
typhoid  fever  and  in  other  iirm-e*!*'?*  (tinnecte<l  wilh  n  lyniphnlic  hy[X'r- 
pUi.sia.     The  nTogiiitiuu  ol  a  iHilMiufli-ar  l<-u<YH'yloKiF^  in  the  IiUhhI  i^^ 
freciuently  of  great  importance  in  determining  the  eliarneter  and  t-xlentV 
of  iaflammation.     M'e  Had  other  changes  in  the  bluotl  in  addition  to  tbe 
leueocytosis,  but  they  nnilmbly  dcfK'iid  in  laiw  nn?afiure  n|Nin  thi.'v     If  ■ 
the  inflammation  is  suJiiciently  extensive  and  lasts  long  enough  to  inter-^ 
fere  with  the  general  nutrition  i>f  tlie  bixly,  a  diminution  in  the  number 
of  red  coiimseleri  may  take  place.     In  acute  inflanimations,  especially 
when  eoinieoted  with  a«  extensive  leuetK'ytosis,  there  is  an  iucrea?*'  in 
the  fibrin  <»f  the  bhH>d.     This  has  htng  Ini-n  known,  anil  wus  formerly 
used  as  a  diagnostic  means  for  recognizing  the  extent  and  character  of 
an    inflannitiitiou.     Altliough    the  fibrin  is  incrcust^l   in  the  blood  in 
inflammation,  it  roiigulalcr*  more  wkiwly.     This  slow  cftagulatinn  of  the 
bluoul  allows  the  reil  curpusclej*  to  siTik   fn>m  tlic  surface  of  the  blm>d 
before  oi«igulatton  takes  place.     As  a  n^'sult  uf  this,  on  the  siirfat*  of 
the  clot  there  is  a  layer  of  ewigiilaiion  which  baa  a  huffy  or  straw  color. 
This  is  known  as  the  buffy  coat  uf  tbe  bloo<I,  and  in  the  old  days  of 
bloodletting  a  great  dwd  of  imjKjrtancc  was  uttaelietl  to  it.     Fever  is 
frecjuent  acooiupaniiuent  of  inflanintaiioii. 


FEVER, 


n.  FEVER. 

Fever  con  well  be  I'Oti^idertKl  in  voiiDt-etioii  M'ith  in6amtiuttion,  for 
it  id  an  ulino^t  coriHtiint  ui*iv.mi|Hiiiiiiienl  of  it,  and  t)io  dl'c'ct.  on  tlu'  ^i^cnoniL 
or)i;aiusui  i)t*  a  local  iiiduniiuatiuu  la  siiuvra  lirst  of  all  iu  tUv  jtriHliiclion 
of  fevrr.  In  fever  the  norninl  tempemtun^  of  the  hoiIy  i^  inrn'a.soil. 
Usuallv  tliis  iiK-nawed  tcmiKTiilure  is  ucojitiiMinied  by  other  ubnortnal 
condition-s  but  theee  are  nut  iiuw'Sfijin'  In  the  wmditiou.  Obsen-atioua 
on  normal  indi\nduals  show  that  the  tf  ni[ipnitnre  of  the  body,  in  spite 
of  variation  iu  the  :;f;iirrouudiujr  tenijKTatnre  and  in  i«pitc  of  all  jfitrVi  of 
L'ban};e^  in  the  external  oondilionH  of  life,  has  a  medium  vahio  4d'  37.2^ 
to  ^T.J**  C.  The  ahwtlute  variations  in  the  course  of  the  day  niay  l>e 
from  1  "^  to  2.5*^  C  The  body  is  able  Ut  maintain  meh  a  teinpcraturc,  for 
above  tlmi  of  the  surroundinjj  medium,  only  by  the  pifHluctioii  of  heat 
by  u«an»  of  ctteiuloil  prtx-MM^t  taking  \t\&co  in  the  ti»8uea.  The  produc- 
tion i>f  heat  ii  offset  by  :i  di^^hai^-  of  iiwit,  whit^h  takes  iiiaee  hv  nu-ani* 
of  the  hkiii,  the  huigs  and  the  various  exereta  of  the  hnd\'.  Oitlioarily, 
tlie  pruduetion  of  heat  and  the  disc-harp.'  of  heat  are  so  evenly  bahuaxHl 
that  the  temperature  of  the  body  remaias  the  same  iu  all  eonditioii>f. 


The  Proddction  of  Hbat. 

The  variouB  cbemioal  ]in)eesH\s  whieh  take  jihuie  \n  the  body  arc 
■cmraptuued  by  the  pro<luction  of  heat.  At  everj-  nniseidar  rontnu-tion, 
in  all  thp  proec£t«es  of  glaii<tular  seeretlon,  heat  is  produee«l.  iH  all  the 
tiMuen  of  till!  body,  the  muj*clen,  not  oidy  from  their  hulk,  forming  aa 
they  do  a  lar^  |iurt  of  tlie  whole  fnuue,  but  al-so  tn»in  ihe  ehiina-ter  of 
their  nuitabolhcra,  mnrt  be  repirdwl  as  the  ehief  simn-e  of  heat.  Not  niily 
is  bcyt  pnKlac4.>d  in  the  eoi  it  met  ions  of  the  muscler^,  but  during  their 
quiescent  periial  mclalKtlie  chaiij^t-s  are  taking  plaee  in  them  l>_v  wliieh 
hcfit  Is  prt>dnced.  Next  in  imiKirtnntT  to  the  muscles  are  the  vnrioiis 
BtcretioK  glands.  The  secreting  elementa  of  the  glands  in  tlie  periods  of 
«efTetion,  and  probably  iu  the  quiescejit  period,  are  in  a  stiil*^'  of  meta- 
bolic activity  which  must  give  nse  to  heat.  In  the  case  of  the  salivary 
gland  the  tem|M'rature  of  the  saliva  seen-ted  during  stimulatiuu  of  the 
chorda  tym]iani  U  1°  to  1.5°  higher  than  that  of  the  hloi">d  in  the  eanitid 
arteiT.  The  hliHid  iu  tl»e  he]Nitie  vein  is  tliu  warmest  in  the  body.  Iu 
the  flog  a  teiniH-mtnre  of  40.73°  luw  Ikh-h  observed  iu  the  hepsitie  vein, 
while  that  of  the  vena  cava  was  38.:io°  and  that  of  the  right  heart  37.7°. 
The  brain,  Uyj,  may  l>e  reg-.mkxl  as  a  w>urec  of  heat,  since  its  Icnipenirnre 
is  higher  than  that  of  the  arterial  blood  with  which  it  is  supplied.  Tlic 
otJier  tissues  uf  the  bo<ly  also  ^•r\-e  as  sources  of  heat,  but  the  jKirt  they 
phty  is  insignitimnt  o^  eoDijianHl  with  the  muscles  and  ghiitds. 

The  increase  of  temperature  of  the  body  in  fever  may  be  due  to 
ritlier  of  two  eouditions :  There  may  be  inei*eatH.'d  produettou  of  heat, 
the  diaehargi?  iM-ing  the  .same  or  even  ineniiscd,  or,  the  iiniductitni  bi-ing 
Uie  samip,  the  discliaiTiie  of  heat  may  be  retlu^-ed.  One  of  the  I>est 
knovm  of  the  Uujories  of  fever  was  that  advtx-jile*!  by  Tnudx*.  Aeeunl- 
iog  to  hiA  views,  there  was  no  inereasir^l  pro<lufition  of  heat,  hut  the 
inrroued  temperature  wm  due  to  a  decrease  in  the  di^diarge  of  heat. 
The  duohwge  of  heat  he  supposeil  to  be  least  in  the  earlier  perioil  of 
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fever  aiid  iacroa&ed  in  llit-  (IflVrvestcoiiw?.   A  grvM  dwil  of  work  lia.**  Imh-h 
done  to  dett'rniine  whctlier  llicn;  is  increase  of  licnt  in  frver.  ami  its 
(lejfrcc.     Various  melliroU  have:  been  used  to  d»*terniine  tliis.     The  It«U 
lieiii^  lljc  u;m\t  of  clK'niicut  i.'lianfj».?s  iti  (he  ImmIv,  it  wat-  wjuglit  to  deter- 
miiu'  if  tlicsf  clu '11  lie-Ill  (•limits  \vcr<'  niort'  active  in  fever.     It  i?  kno\ni 
timt  most  fever  txitients  loi-e  wei(;lit  and  thai  tlierc  is  iuereai^l  <'oiiiJuni]i- 
tiun  of  tissue,      riie  urea  is  iiicreoiied,  and  for  a  lonj;  time  it  \i-as  Iwlieved  _ 
that  the  increased  excretion  of  urea  afforded  80tii*factorv  evidence  ofa 
inertai>H-d  oxidation   and  iiu'rensed  jmiduetion  of  Ileal.     Of  Inte  v««rB 
inv4Sti)r.itions  havt-  hit-n  inrule  upon  tlu'  i'onsnni])rion  nf  oxygen  anri  rlie 
prtnluet'ion  of  earbouie  aeiJ  in  fever,  and  it  is  foimd  that  there  is  an 
increa*  in  the  nniouiit  of  oxygi'n  timt-urtied  ami  in  the  eariionie  acid 
given  off.     In  tJie  bepnning  of  fever,  when  the  temperature  is  ix>n^ 
Ktantly  ri.sing,  both  of  the.se  proce»*ea  are  most  active;  during  the  stage' 
i»f  defervi'.s(>en«'  the  ennsumption  of  oxygen  may  fall  holow  the  noniial. 
It  Ilis  het-u  flaiinod  ttmt  the  iin.'r«iM;d  oxiilation  wai*  not  thf  cjuih.'  of  the 
fever,  hut  Hiiojdy  wsiihed  fiiun  the  inrn^ineil  tetniKM-atlire  of  the  bodv. 
Although  it  iff  true  th.it  there  i.s  .in  increai**  of  nxidatiun  in  increased 
tem]KTnture,  tlie  elevation  of  the  temperature  1*^  C\  would  only  increaw 
the  oxidation  3.4  per  cent,,  while  in  fever  the  oxidation  may  he  inerceded 
i:j-lo  per  ceut.     Althongli  it  \m»  be<*n  generally  acceptetl  that  in  feveri 
then'  is  inerensed  oxidation  of  tissiir.s  mid  in<'n';isi*d  prtMhieiion  (tf  hcnl 
this  alone  \vonl<i  not  be  siiffieieiit  to  explain  tlic  high  t<-iniHraliire.      Tl 
ineren."*'  in  lu-al-prtKhietiiHi  in  fevur  i«  far  lew  lliuu  ui>uld  lake  platv 
an  individiiiil  niahing  netivo  iiiUHCiilar  inovenicntg  in  a  cold  envtn>nnicnt.| 
In  lu-alth  the  increased  heat- [in 'duet ion  is  met  by  a  corresponding  di»-^ 
chaiyi'  iii'  heatj  so  that  it  bus  no  eflect  on  llie  IxmIv  tenijRratiiPc.      Tlie 
low  of  heat  in  fever  has  been  invesligjitoil  by  direct  oilorimetn.".     The 
diirchai-p-  iif  heat  is  least   during  tlie  initial  r;tage  nf  fever,  and  inrnA>w 
during  the  stage  of  di'fervescence.     During  the  hot  siagi-  the  di^w-hurge 
of  heat  exee^jils  the  nonnal,  but  nMUally,  on  aecount  of  the  dryness  of - 
the  skin,  is  not  »ii  great  as  might  be  inferred  from  placing  the  hand  nafl 
the  surface.     In  the  febrile  chill  not  only  is  the  cHscnargf  nf  heat  hv  tJie 
contmction  of  the  vessels  of  the  skin  reducetl  to  a  minirauin,  but  lieut- 
produetion  is  excited  In  tlie  ntninst.      As  the  ref*ult  uf  the  work  of  mi»st 
mve»tigators  it  may  Ik*  said  that  iu  fever  l»oth  heat-pi"oduction  and  heal- 
disehai^'  are  in(Tease<l.  ■ 

Riwntly,  Rosenthal,  who  has  investigated  thi-t  question  by  means  of™ 
a  s|H'eiiUly  uonstruetxHl  air-<'Ml'»riiiieler,  using  animals  in  wlnmi  fevi-r  wiw 
pnidiiccd  by  (he  injecf  ion  of  various  snbstanees  into  the  eiirnlation,  hat^ 
retnnu-d  to  the  view  of  Traiibe.     lie  tind.«i  that  in  the  initial  jitagr  tif 
fever  mid  in  the  stiigif  of  gnidual  inereiL*i'  of  temperatun'  tlw*  dlwliai^ 
of  heat  is  diniinisheil   and   there  is  no  increased  production  of  hea 
When  the  fever  has  la.sted  a  eonstderable  time  there  is  a  retum  to  t" 
normal  dischai^  of  heat.     Tlie  diminution  in  the  discharge  of  heat  he 
tJiinks  is  duo  to  sudden  changes  in  the  cinndatitm  nf  the  skin  brtvught 
about  by  vusritniotor  iiifJncni^es,      hi  the  ntage  of  deferveM^vni-e  the  dis- 
charge of  heat  is  givatly  inemist-il,  and  ubmit  forrcspfmds  to  the  decrease 
in  the  tern [wni tare. 

If  the  ivgiilatory  mechiinism  were  norma!,  the  diseliarge  of  heat 
fever  would  be  increas<*d  in  pmiMirtion  t<i  tin-  imrrcased  production  and  tl 
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ti-mperattirp  would  he  unaltorMl.  Tlie  nt^lathig  nieclmnism,  althoii<;ti 
prv>fuundly  disturlied,  is  not  tmnilyxeO  in  lever.  External  euld  in  fever 
tu  fitiDie  extent  sTimiiliites  llie  liciit-nnMJiietian,  hut  not  iieiirly  to  the  same 
cjil*'nt  a;-  ID  he:iltli.  A  j>erson  in  fever  i.-*  not  ahle  to  iiiainlaii)  his  tem- 
pcmlun'  under  the  iiiHiienee  of  hrat  and  e<»ld  to  the  some  extent  as  a 
pvnvjn  iu  health.  It  is  not  merely,  ait  Mjme  liavo  ^npiK^MC'd,  timl  the 
n^ihitiHT  niiHrlianisni  is  pet  for  a  higher  dcgnn!  of  heal,  txil  tiuil  it  is 
di-^tiirlK-*!.  In  Unh  health  and  fever  the  rrjjiilaton.'  mrt'haiii.'*fn  is  under 
the  eoutpjl  of  nervoilB  itifluenei-.  This  aet«  thrntigh  tite  v;i.*KiiiK>tor 
nerves  prej^itHngitver  the  wiiHTfieial  |mrt*i  of  the  hody,  and  by  pnHiiiriiig 
variations  in  the  calihre  of  tne  riitaneoiw  vessels  en^ntrols  in  great  nieiw- 
ure  the  diiijcharge  of  lieat.  The  perspiration  M'liieh  plays  so  great  a  part 
in  the  (liiicharge  of  heat  by  evapomtion  i.-^  ale<o  under  the  infliienee  ol  the 
ner\'iKW  M'stem.  Heat-rt^ijulntiun  is  effected  not  only  by  nienn^  of  varia- 
tinns  in  hestt-*li-sehargr*,  but  heat-produetion  is  also  under  the  iiifliieiioe 
of  the  ner\'ous  system.  In  a  eold  atmos|ihere  more  lieat  is  jvrodueed, 
and  in  a  wann  les8  heat,  pntvideil  the  external  teni|KTiiture  is  not  w 
high  or  *>  low  as  to  make  it  irnjMwiihIe  In  prescr\'o  the  IhkIv  ti-nijiem- 
ture.  To  regnbte  the  tem|)oratnre  simply  by  the  diseharge  of  he-at 
Would  Im*  like  regulating  the  temjienitnre  of  a  n^mi  by  o|)ening  the 
doors  and  windows  and  paving  no  attenliim  to  the  fuma*'e.  There  is 
even'  ri5t«in  to  l)elieve  that  nervous  impuliies  eontrol  cheniiral  ehanges 
whieli  n-Mull  in  the  pi-oduetion  of  heat  independently  of  visible  alteni- 
tiiaxH  of  the  ti-wnos,  so  that  hcat-produetion  is  in  considerable  imrt  nnder 
the  ciintrol  of  the  nervotin  K^st^m.  The  nerves  coatrollhig  the  produc- 
tion of  Iwiat  are  known  an  thermic  nervcis,  and  they  are  cnntrollefl  by  crn- 
in*  in  the  brain.  The  chief  of  these  centres  is  iu  the  nucleus  eaudatus, 
aud  if  this  centre  is  stimulate*!  bv  puncture  with  a  needle  or  by  eleetri- 
eal  Mimiihitiou,  fever,  otlen  reaching  wveml  degrees  above  the  numial, 
will  n^*ult.  A  nurulKT  of  eases  have  been  i^ollceted  in  wJiieh  fever  re- 
Kultixl  in  man  frftm  injuries  involving  these  ei'ntres  in  the  bniiti.  It  is 
ven.'  pnjl«ible  that  fever  may  be  the  result  of  the  stimuiali'm  «}f  tliese 
centres  in  the  brain  by  pyn»gi'ni<-  stdistaim-s  in  the  blood.  ()]1]w)S)mI  to 
tin*  is  the  hfpmle  theory,  whieh  assumes  that  the  increased  tcmiieniture 
it*  line  to  tlie  direct  actjon  on  the  tiwues  of  pymgeiiie  !*ubstanees  eoo- 
taini.-4l  in  the  blood.  Afler  puncture  or  ^inudatiun  of  the  cau<latc 
nncleua  of  animals  they  piteent  all  the  phetioineua  of  fever.  There  is 
ini*r(3j>«-<I  Iii-ai-priMlnclion,  with  increased  consumption  of  oxygen,  and 
tb<*  heat-n'Tiulation  is  oIm  inteti»-i\>d  with. 

liieU-nue'isterR-garded  all  the  plieaoniena  of  fever,  the  changes  in  the 
pnl"^,  respimtion,  eti\,  as  due  simply  tn  the  etVect  of  the  iin'ii-asi'd  tcni- 
iwniture.  He  urge»!  that  the  wesiKncss  of  the  heart,  which  ig  undoiibt- 
«ily  <me  of  the  most  serious  dangers  in  fever,  was  due  to  the  inerea.sed 
temtioniture.  which  caused  piirenehymatous  and  i'atiy  degeneration  of  the 
^mnliac  muiicle.  According  to  his  views,  the  one  great  indii-ation  iii 
tmilmeut  was  to  h»wer  tlie  tem;K'niture  nf  the  body.  (H'  late  there 
Imit  iKvn  a  rfjielion  iigain!<1  lln**f  views  of  Liebermeister,  which  n.'a'.iloii 
luL"  in  [mrt  Ihi'ii  brought  about  by  ihe  fact  tluit  antipyretic-  ilrugs  may 
r'-diiee  the  t^m^M^rnture,  but  may  nut  affl-et  the  other  phenomena  of 
fever.  Some  aiithor?i  have  g"*ne  to  the  extent  of  not  only  denying  tliut 
there  is  danger  iu  tem|)erutun-s  which  do  uut  exweil  a  very  high  [)«.>itit, 
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but  (if  stating'  thnt  the  elevation  of  teiiiperatiire  in  itself  may  be  a  ln-'nef- 
icent   provision  of  nature  in  wariling  otl'  the  effects  of  dii>ease.     ll  ia 
obvious  that  the  efiects  of  high  temperature  cannot  be  studied  in  thefl 
fevers  of  man  nor  tn  the  artificial  fewrs  imKluwd  by  tlie  injection  of  " 
various  substances  into  the  blood.    The  cficcts  of  the  teniiteratnre  must 
be  Ketmratiil  from  llie  cffetrts  ]inHlm*e(l  on  the  tinmiew  by  the  ujjent.-^  \vhi<*li 
cansa*  tht;  inrn'^ase  in  ((^nip^mlure.     The  effects  of  teiniKfrnluiY*  ahine 
Lave  been  studied  by  Hubjeetiiig  utiinmU  to  a  high  tenipemture.     Simiefl 
of  the  earlier  experiinenlt^  have  seeniwl  to  \wi\v  out  Liebenneislcr'p  view™ 
of  fever.     It  was  fonnd  that  animala  whose  temperatures  were  artifirially 
raised  to  40. 5**  or  -11.7°  C  showetl  evidenees  of  illness.     All  experi- 
nientei*!t  u|^ree  that  umaniniulinn  animal  die8  when  its  temperature  i^ 
niijj>cd  to  ■i4°  or  40**  C     Death  i»  preeede*!  bv  et)nvul«iuni«,  and  rigor 
mortis  devcktps  iilmost  immediately  after  death.     Duith  in  tl)CM>  cases 
has  been  attrilmtoii  to  heart-jmralyrtin  due  to  heat-rigor,  but  it  is  known 
tliut  heat-n^or  does  uut  take  place  at  sueb  tempenitures.     In  all  of  llie 
ca.sefi  ill  wbieli  tieatb  took  place  al\er  keepiiifiC  the  animal  fur  some  time 
at  a  tenippnitnre  of  40.o°-4l  °  fatty  degeneration  of  the  heart  was  fonmL 
The  nK>st  complete  set  of  esperlnient.-*  on  the  iuHuenee  of  high  tem- 
perature iilone  was  made  by  Welch  at  the  Johns  Hopkins  Hospital.      In 
all  the  previous  experiments  the  animals  were  kept  iu  small,  dark,  badly- 
ventilated  boxes,  and  the  inHnenec  of  the  high  teni|K'ratnn?  wnt^  ni^sled 
by  the  had  surroundings  of  the  animnls.     In  Welch's  exixriments  the 
aninialiS  wen;  ki-pt  in  a  larg«  box  jiartiitlly  closetl  ut  the  top  by  u  blankeL 
The  Ih>x  \Y!1,s  siirninndcd,  exrept  at  the  lop,  by  a  layer  of  water.     Th 
animals  wcrt:   supplied  with  an  abuntlanc*-  of  gn;en  f(M>d  and  water, 
whieh  lliey  took  greedily.     He  8Uocee<led  in  keeping  two  la^re  blac* 
rabbit**  for  twti  weeks  with  an   average  rectal  lenijHTJture  in  one  u 
41.4*^  C  and  in  the  other  41.8°.     The  animals  lost  weight  while  iu  the 
box   in  spiti-  of  their  ahnndiuit   i'lnA,  but  other^d?**  «-enied   pcrfrttly 
well.     He    fouml    considerable    diflerenees    in  diften'ut    individuals  in 
their  ea|Hieity  of  withstanding  high  teni{H'ratiin>ii,  and  thinks,  in  gen- 
eral, lliiit  black  rabbits  are  more  resistant  than  white-     In  all  ca 
alter  kiH'ping  the  animals  i'or  some  time,  extensive  fatty  degeneration 
of  the  heart,  liver,  and   kiiincys  was  found.     He  is  not  inclined   to 
attach  ai   much  elinieui  iniiK>rtanee  to  tlic   fatty  degeneration  of  the 
heart  as  some  have  done.     I  ii  a  wries  of  ex|MTiments  which  he  made  oa 
animals  in  whom  fatty  degeneration  of  the  heart  had  been  produced  b 
heat  he  fuutid  tluit  the  bUxKl-pre^'riure  was  kept  at  the  usual  lieigbt, 
the  heart  rfae1e<l  to  nervous  stimulation  iti  the  usmd  way.     In  one  case; 
he  observ'c*!  the  rontnietioti   umler  the  microscope  of  some  fibres  of 
heart-mu«'Ie  in  wliieh  the  fatty  degeneration  was  so  advaneeil  that  na 
striation  could  be  «Y'n.     He  thinks  from  this  that  the  ettivt  of  fever  on 
blood-pressure  is  not  due  to  increased  (em  pc  nit  ore  alone,  but  to  other 
factors.     vVnimals  which  hail  been  rendered  aiiiemic  by  bleeding  were 
more  affected  by  inerca-sed  temperature  than  normal  animals.     Animals 
with  an  jirtificially  in<*n'aH'd  tem|K'i"!i,ti]re  liinl  iheir  csijMcity  f<ir  tem|)er- 
atnre  regulation  di.-;turbed.  so  tlint  they  «-erc  nion-  siisci-ptible  to  tl>e 
effect*  of  heat  and  cold  than  normal  animals.     The  variou.s  fevers  difler 
materially  in  the  eirects  piiHlurcd.      In  rehipsing  fever  tem|K'miures  caa 
be  withstood  which  in  typhoid  fever  or  pneumonia  would  be  fatal. 
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In  fuver  tlie  fnTqwcncy  of  res]nration  in  increased.  Tliis  luw  Iwcn 
sUrihiilnl  Ui  the  direct  efT^-t  of  t\w  hpat»l  blood  upon  the  respiratory 
centres  in  the  metlulla.  The  expt'inmenU*  of  Guldsivin  uiade  in  Fii-k  s 
Ifttxiraiory  art*  jrfiiLTaily  c|U<ite(l  ms  (niinplctely  i^^tlliiij;  Uiis  point.  He 
«om«tiniI(Kl  the  L-aRitid  artLTJes  with  tulws*  in  which  hot  water  i-ircuJatti], 
snd  fimiKl  thf  rt^pinitiunr^  iui^itsiMtl.  In  unler  Id  [irmliii'v  iuiy  appre- 
cunhlp  incn-iist'  of  t<>mpcnitur('  in  thi^  h]<>o<)  mpidly  Howiiig  thmiigh  iJie 
•rtcrj',  by  exposing  the  veawls  for  a  space  ol"  a  few  cm.  to  \mrmcr  sur- 
HKindings.  the  lulu-  anjinul  the  vessel  wtiidil  hiivu  to  be  ven-  hot,  and 
II  hi(;h  tenijtenttiiri-  tn  the  surrounding  tube  woulil  have  i^>  injiirc<]  the 
ve^iel  that  eoagidatiuD  would  take  place.  Sihler  repeated  the  experi- 
menti^  of  Gahlistein,  anil  eimehulml  timt  the  inL'rea.-<e  in  the  n-ripiratioj] 
was  not  due  to  heating  the  blood,  but  to  stimulation  of  the  peripheral 
nrr^'es.  Welch  found  that  in  the  hot  Ihi.i  aniniaU  with  a  surrounding 
tcnipomturo  of  :J2°-.t5°  ('.  often  preser\p  their  normal  teniperaturD, 
4faougli  the  resipiraduns  are  inerea««I.  When  auimaU  witli  fever  are 
ken  mit  of  liu-  Ihix  the  rei^pimtion  ufivn  deorenRes  befnre  tlie.  ti-m|H^r- 
tture  fall.".  The  im-rea.-'eil  freipiency  of  the  Iwart's  action  is  dne  to  the 
direct  action  of  tlie  heated  bluud  on  the  eanllac  muscle.  This  tut»  l>een 
s}iown  bv  Martin  on  the  i^wlated  mummalian  hesirt.     When  the  heart 

CvA  with  bhK.Ml  of  gnulually  inere;i8cd  letnperatnre,  (he  rapidity  of 
e  heart  up  to  a  certain  decree  ke(>|M  pace  witli  thir  inereaj:^  temjRT* 
Btttre.  The  heart  continues  to  lient  when  supplied  with  blotKl  of  a 
much  higher  (eni|N-*rBtun'  tluin  iw  found  in  fever.  The  nervoui*  plie- 
iwuiena  of  fever  ninnot  Im?  attributetl  lo  the  etfect  of  high  tcin|iemtnro 
on  the  uervoas  centres,  for  the  effect  of  fever  on  the  nervous  centres 
may  be  entirely  aix-ienl  in  retapiting  fever  and  in  the  a.-H-ptic  wound- 
fever. 

Fever  may  be  due  toon  intinite  number  i>f  wiuww.  In  general  the 
le\*ers  are  divided  iuto  the  aymptoniatie  and  the  cs.-^'ntial,  though  no  .sharp 
line  can  be  drawn  between  the  two.  In  the  tiyniptomatio  feven^  it  18 
■DBUmed  that  then>  un>  liH-al  h-i^ion!^  Hunewhere  in  tlie  ImhIv  from  which 
nibstaoec^  are  produee<l  whieh  when  ali^rl>c>d  caufm  fever.  At  one  time 
Uierv  was  a  lhe<>rv  tlwit  in  an  inlianiniatory  focus  there  was  a  direct  pro- 
duction of  hi^t,  and  fever  was  the  result  of  this  local  he-iit-fomiation. 
In  a  wriet  M-m^'  there  are  no  es-^ential  fevers,  and  tlie  distinction  ii*  a 
nunOv  artiticial  one.  Kcvcr  is  generally  due  to  the  presence  in  the 
tihuMl  of  sub-<tanets  which  are  capable  of  causing  it,  and  to  which  the 
tunie  p\Tiim'nic  has  been  given.  A  great  deal  of  work  has  been  done 
of  bte  in  the  investigation  of  xht->*^  substances.  Mr>st  of  the  nornml  fer- 
menta  of  the  Inwiy,  [iani<'ularly  fihrin-tcrnu^nt,  may  give  rise  to  fever 
when  iujt-i-'ted  into  the  blood.  Of  gre^t  interi'st  in  tiii?;  connection  \f.  tlie 
SHcptie  fever  which  wtii*  des^Tilied  liy  Volknunn.  It  follows  injuries  to 
the  tiiimc  in  which  there  is  tw  possible  infet^ion.  Nothing  »how.<t  more 
dearlv  the  line  whicli  should  lie  <lrawn  between  the  high  teni|><'nitiire 
«nd  (he  nilier  phenomena  of  fever.  This  jiseptic  fever  liii,s  no  pmgnoslie 
importiince.  In  a  case  of  sulK'utaueoiis  fracture,  with  extra vasiition  of 
bltHid  into  the  tismi's,  teniperalnres  of  40°  C  or  over  may  be  seen  without 
any  other  phenomena  of  fever  save  slightly  increased  pnisc  and  respi- 
imdoii. 

Absorption  nf  perfectly  as('ptic  products  of  ti.*fl]D-nccroiU3  will  give 
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rlw  to  fever.  Oangnlphe  and  Commont  have  shown  that  the  injof-tion 
of  the  jjt'riii-frw;  tisfue-jiiiw  fmiii  pitijirpiMms  tissues  is  in  a  ht^h  dt^rce 
uynjgi'nic.  They  iils^i  pKHhi^-iHl  iiccnwis  in  the  H-f-ticU*  liy  means  «f  a 
li(f:itiire,:ui<l  foimil  tlijit  the  fliii«I  vf  tin-  itecrulir  tiR^ie  |)n.i(Inced  fever. 
The  pdwer  of  fihriii-fcmieiit  iti  |)n»iufiii|»  fever  is  well  known.  ^Vny 
wh^tiinee  which  will  give  n!»e  to  it  acta  as  a  pyroceiiie  ageiiL  Thus 
water  injeeted  into  the  hlood  will  pive  riw  to  fever.  It  has  \*wn  elaimcd 
that  mo-It  of  the  sultstanees  wliicli  imKluee  fever  aet  hy  protlueing  ooog- 
iilatioti  in  the  (jipillaries  iiiul  !>iimll  blood-VL-wH-'It*,  ami  w  giving  n.-^- 10 
fil)riij-f4'rnient.  IliUlenbraiidt  founil  that  after  tlxr  iiijiH-llon  of  various 
feriiK^nts  into  the  hliKxi  tlir-ri'  Mas  extensive  thnmiluwis  of  the  nniall 
vessels  in  tliu  liver,  intestine,  lungs,  and  kitlney.  The  presence  uf  fibrin- 
ferment  eiinuot  be  rL^rded  as  the  sole  eiiuseof  the  fever,  for  the  hi^hetA 
tenij>ei-.iturea  are  not  fomid  in  the  diseases  in  which  the  preatest  quantity 
of  ferment  is  timnd  in  the  bltKiil,  and  fever  may  be  pres<'nt  in  eawcs  ia 
which  thi;*  ferment  i^  entirely  ab.aent. 

It  i«  tuii-stiouable  wlu-tlier  fevtT  mav  be  llie  result  of  irritation  of 
the  pt^ripheral  nerve.s.  The  ni«*  usually  eit^J  ns  exanuiles  uf  this  ar8 
the  fever  of  children  during  teething  and  the  ti-ver  which  sometime^' 
foHows  the  iiitroduetiou  of  a  aitheler.  It  <Kw.'S  n(>t  sirui  n.'a«>iuilile  tluit 
all  eases  of  ciithetrriTation  ii-vcr  shoidd  he  iiscrilKiI  to  the  intnHliietioa 
of  bacteria  or  to  injury  "f  the  iiivthra.  There  are  numbers  of  rn-ies  ia 
which  the  eiireful  iiitrodiiction  of  an  aseptic  catheter  ha.-'  been  followed 
by  a  chill  and  fever  lasting  a  short  time.  Theehill  may  foIloM- so  .shortly 
afi:er  the  introduetlon  of  the  e»theter  that  time  is  Dot  given  for  the  lib 
crea.-'e  af  Uicteria  sltonhl  any  have  been  bronght  with  it,  and  it  is  no* 
pmbuble  that  tlie  pynjgenie  substances  producetl  by  )>:ictfria  elsewhe 
are  on  the  catheter.  Nor  is  lime  given  for  the  devcIo|mieiit  of  suJlieient 
inflammation  to  cause  fever  even  if  an  injury  n-aspriMhiced  by  the  catheter. 
In  many  fatv^  a  teiiqxtrury  increased  temiH-rature  is  the  only  ])henouieuuii. 
The  case  is  ditfcrcnt  when  fever  follows  the  intriKhielitm  of  a  eathetel 
into  an  inHamed  urethra  or  bladder.  In  rc^rd  to  the  (puvtioii  of  pr* 
duetion  of  fever  from  [leriphenil  irritiition.  a  ntronp  argument  agriin^'t  " 
is  that  it  i^oidy  in  certain  jKirlsuf  the  body  thai  >nch  irritation  is  iMlh>wed 
l»v  fever.  No  irritation  of  thv  skin  in  g<.'niT.d  whic-li  i*  not  f<illuwe«l 
iuflamniatiftn  will  nriMltu-e  fever.  lu  the  inflamed  blaihler  or  urethra  t 
pyrogenie  nmterial  i*  ali'endy  pivsent,  and  sufficient  injury  may  be  pro 
mieed  to  ean.-e  its  absorption.  Mo.-*!  of  the  chemical  pnidiu^ts  of  twicteria 
are  pyrogenie.  These  may  be  ah}*orbcd  Into  the  circulation  fnmi  a  Iimd 
lesion  of  s<jine  wjrt,  or  they  may  Ije  absorbe*!  from  the  alimentary  miial 
witlniut  any  hniil  lesions  lieing  present.  There:  is  no  ihwdit  that  ubnonnal 
process*'*  of  fermentation  in  the  nlimentar^'  canal  mav  pnnhiec  chemical 
siil>slances  which  when  absorhwl  may  give  rise-  to  ineix*ased  temjicratut^ 
and  the  oilier  plu-nomena  of  fever.  I 

It  U  <iisy  to  se<^  why  intlanmuition  ulumld  ht-  so  cfm-^tantly  aecnm- 
puiiiiil  by  fever.      In  the  iuiliimmatory  exodjition,  whether  of  an  aseptic 
or  septic  ejiniiieter,  snliAl.inces  are  present  which,  when  absorWd, 
pyrogenie.      Not  only  is  there  in  ever)"  case  tibrin-ferment,  but  the  p 
ueta  of  simple  necrosis  of  tis.sue  are  pyrogtmic.     If  the  inflammation 
duo  to  bacteria,  there  are  added  to  the  nyrt^nic  substance*  of  the  exH- 
daliou  Uie  ehemieal  ^ubstanco  prtKlueeu  by  the  bacteria.     If  tliere  Is  uu 
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imulation  of  Uie  extulatioo  in  iJte  ti>isnes  ami  no  ahfiorption,  ftver 
t-s  not  tuk*'  placf.  In  woiimls  trtiitwl  by  the  u|H'n  nietluHl,  whore  the 
pnMliK-t:4  tA'  tlif  inHiimnmlion  arc  not  ak-forbf*!,  tbt-rc  i^  no  It-vt-r  nhlc^ 
the  intlaimiuition  exttwU  into  iiw  5urroun<!iii}f  tiw^ia*8  ami  allows 
iibAiri>tion  Intra  tbe.-*t\  Tht'  lieiKiHlcnct'  of  ('ever  upon  iibs«>r]>tion  i^ 
»hown  in  \xa  piviupt  titx'line  vi\\vn  an  iiiHuniiiiatori'  exudalinii,  e!^{i«t.'i]illy 
if  it  Im;  punilcnt.  ty  cvai>imli^l.  Thon-  is  ^mm\  (>viil(>nrr  lliiit  tbi^  iiivrpii^itl 
U'miM'rutnrc  in  fpver  is  not  in  itsf-lf  u  soim-t*  <if  dnn^T  unli-ss  if  rpjirlic* 
a  very  high  dejfrw.  Tbt-re  is  also  rjome  I'viilunct  tbal  tbi'  iiicrtaM'  of 
k>ni[HT.ilurt'  may  not  W  an  evil,  but  a  ItL-iit'lirerit  iigi-nt.  Tlic  niii-it 
dangf rone  ca:*e)>  of  [inoiimonia  are  freqnertly  not  tho-^c  in  whicb  tbe  tt-ni- 
peniture  is  hijfhf-j't.  St^rottin  h:i«  found  that  when  sterilizotl  ctiUurcK  of 
tvphoid  hociJli  arc  iojpct«l  into  tho  blood  of  rabliiis,  rooovciT  \s  more 
api  to  iakv  pla<.-owlten  iJie  lemiRTatui-e  irf  ck'vat^-d.  \\Vlrli  luw  obju-rvt-d 
tJir  sarin'  thinjf.  Ciwch  of  tyjiboitl  fi'vvr  uf  i-^^iH-i'iiil  niiili^riity  liavi-  hi-i-n 
rrj-iHciI  in  wbii'h  thf  tctniK-mttire  waw  .subnnrnuil  thrtmghout.  It  is  nr> 
lonj^T  tbi*  ctiMoni  to  judgi*  Ibe  st-verity  of  wcuiml-fwer  l»y  tin.'  "It'gn'c  of 
Uh!  t*nii>eratun.'  c k'vsition.  Many  surgeons  ronsidrr  the  ttnnlitii^n  of  the 
ctrculalKtuamI  ntht- r  things  of  far  more  prugmistii-  value  tliaii  the  evidences 
given  by  the  thennonieter,  IXK-bniiin  found  that  when  cuts  were  piveu 
curare  the  poisonous  influenec  of  the  <lruj;  was  fur  [v^  when  the  anininls 
were  (i;ivon  a  UinijuTatun.*  of  40"  C  by  k«vpinjr  theru  in  the  warm  cliamluM' 
than  when  tlifv  wen'  kept  tii  ordinary  teiiiiHTatiinv.  Wliih-  then-  weiie 
appareotlv  no  -tymptomA  produe^tl  in  the  h<>!ite<l  animal^  i>i>isajninf;  nipidly 
uevelopvd  whvn  they  were  exjK»«tI  to  <)nlinan,'  tfuiiK-nitnivs.  He  further 
calls  atteiitii'n  to  the  ia<-t  that  all  infwtinnsijiseaiin^awonipnnifd  by  ft-vcr 
trnw  a  lomh'ney  to  n^niver,  while  tlie  afebrile  infectiuuK  difH^astrs,  such  aw 
Itprrt-iy  and  ndiies,  have  no  tetideney  to  n-eover. 

Fnjm  all  we  liave  aeen  of  in  flam  mat  ion  it  seenin  evident  tliat  its 
pli«tiutiietta  are  eHhentially  eonservaltve  in  their  aetion  on  the  orgauistn, 
and  it  cannot  l»e  assimie*]  that  so  marke*!  a  phenomena  a«  the  fever 
ahouUl  hove  the  opposite  tendency.' 


m.  THROMBOSIS  AND  EMBOLISM, 
TaKouBosjs. 

TllUOMWlSK  is  the  eojigrdation  of  the  blood  in  the  vetwcls  diiriuj;  life. 
M'heu  \i\'»y\  irt  taken  fntni  the  x'esi^ls  during  life,  after  i<tandiiij,'  s«une 
titiM'  it  undeipH-s  ecHi^ulaliiui.  cluni^in^  fnan  a  fluid  to  a  Mtlid  form, 
and  the  vejwol  contaiuinjc  it  can  be  invertwl  \yithout  spi!lin)i  tlir  enntems. 
We  owe  tliv  niiKl  of  our  knowted^  (d*  tlie  i>itm;v!«s  of  eoapilaliun 
<I  tlu'  fartorn  I'oin-ernptl  in  it  to  the  \vr»rk  of  Alex.  Schmidt  and  his 
tipiU  Sehinidt  was  able  to  seitanUt  fmm  the  bhMx]  two  Mib^tiiiioei^, 
cneh  with  <letinite  elieniii-id  pn)|H-rtie^.  t«i  iine  uf  whieh  he  \p.\\e  the 
immv  of  |ian»j;h»l>ulin  and  to  the  other  the  name  of  fibrinogen.  The 
fibrin  of  tlu*  ldiN>d  dov«  not  cxb^  prc-fomied  in  the  blooil,  but  is  due  to 

'  la  llif^>  mtiiirlu  on  Twvr  extcRRTe  ii>«  ban  b«eii  iiuule  of  tlie  Cartwrij^c  Lectures 
<n  hxn  bj-  I'rof.  W.  H.  Weldt. 
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the  union  of  thpsf  two  nuhstancrs,  the  union  being  brought  about  by  the 
pnweiKtr  of  a  tliinl  Kubhtjoic-u  vvhii-li  hus  nil  tht'  cluirac-tuK  of  a  fcruiciit, 
ntiil  which  irt  i-jillc^l  til>riii-fl'nii<'iii.  ThU  feniifiit  is  di'slmvcd  nr  «■»- 
<IfiieiI  innjM'nitiw  at  llm  <:li-ath-|K»iiit  of  ))rotopIasni  and  of  the  olhiT  ft-r- 
metit-Hiii)Ht!in<*i',-.  nf  thi*  boiiv  :  lluit  i-s  at  almnt  oH"  C.  If  thv  MtHnl  be 
hcateil  to  oS°  ('.  l>ofore  any  conpiilution  has  tJikrn  place,  the  power  of  ■ 
undergoing  coiigulation  in  Um.  The  fenucnt  iipp«irs  to  be  principally  ■ 
contiiined  in  the  white  cuirpuseles  und  is  set  (rw  by  their  (lisintegrHtioo. 
Other  tiisanes  of  the  body  niiiy  ctwtain  thij»  aiilistance,  or  gub«^tau<'«4 
whitih  an?  annlogons  to  it  and  which  act  in  ilie  someway.  A  prciteid 
snhntanco  may  he  (ibtjum-d  inmi  the  thynun  gland  which  when  inji'Ct<'<l 
into  tlie  circiilati'm  pnHliicci^  cxteni^ive  (Ti.Ktgiilati<in  in  ult  tUe  veswU  and 
leadii  to  the  deiith  of  the  niiinml.     The  disintegration  of  nilier  tit«neg  of 
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the  body  )ils»»  profluccH  fibrin-fcrnipnt.  In  ncernsin,  substances  are  pro- 
dnccil  niiicli  cnuse  I'tjaguintion  in  the  bkKKl-^triun  which  corner  in 
contjict  M'irh  the  necrotic  ti.^wue. 

A   new  theiiry  of  ".■oagulatiun   has  been  advanced  by  Arthur  aud 
I*ages.     These  observers  found  that  if  n  certain  pmpnrrion  of  oxalate 
of  jMttash  be  tulded  to  fresh ly-<lra«-n  bhuwl,  it  liiscs  its  power  of  coagula- 
tion.    Thoy  attribute  the  action  of  tlie  oxiilale  to  the  precipitation  from 
the  hltMvl  of  the  wiliibh*  liinc-salt.s  which  il  eimlaiiif^      If  a  wdmiim  of 
chloride  of  lime  be  ad<h'<i  to  the  blo<Kl  containing  iJie  oxalate,  r'tmgnU- 
tiou  will  take  I'laee.     No  niatlcr  Imw  li>ng  the  oxalutcil  bhHtd   may  be, 
kept,  it  will  ii'inain  fluid,  and  coagiihition  will  tnlfc  place  as  .■«Kin  as  tli 
linie-salt!4  arc  driven  fnmi  ihcir  conneclion  with  tlie  oxalate  and  a 
set  free  in  the  Huid.     The  fibrin-fcnnent  only  w'ts  on  the  fibrinitg€>nf 
etinvfrting  It   into  fibrin  when   limo  i*  ppe!»ent.      In  coagidalum   tlw 
(ibrintigen   undcrgiH-.s  a  chemical  change  tiy  which  it  is  converted  intOi 
tibrin,  the  fibrin  being  a  union  of  linie-snlt.s  und  nthuniin. 

The  coagidation  of  the  bl t   in  the  vesK-l!*  'Inring  life  is  prevented 

by  Home  action  cxerti*<l  on  the  InhnKl  by  the  living  cnilotlieliuni  of  (lie 
bloml-ve5«'lfl.  The  bloo<I  contains  the  neccsstrk-  element  for  oongula- 
tiou,  and  u  certain  amount  of  tibrin-fenneut  nui^t  Ik  c^uiiituntly  pro- 
duced by  the  di^integmtion  of  lencocvtt*^  anel  other  eel  It*,  which  to  i*omc 
extent  \i  always  going  on.  In  intinnimnton'  exnd^itions  and  in  the 
nccnwis  of  the  tisriiici!  tibrin-femient  irt  certainly  prt'j^'nt,  and  iH^ing- 
soluble  it  muxt  enter  into  the  circulation.  If  a  large  vein  of  an  aninuil  J 
1h>  ean>fnll)-  ligatc<l  and  reninved  fnmi  the  Ixxly  while  filled  with  bhNtd, 
eoagtitation  of  the  blood  entilalncd  in  this  n>ce])racU'  d<K'i^  not  take  pliu'e 
fur  a  long  time,  and  mIicm  it  does  the  clot  is  alwavs  thinner  than  wlw-n 
fonued  under  onlinarv  (riix-uuistnnce!-.  The  seronH  tiwucs  act  in  the 
Nime  way  in  preventing  coagulation.  If  small  vessels  are  inclnded^ 
between  double  ligiitnix-s.  atre  being  taken  to  prevent  any  injuri.-  to  thtt 
veasel  by  the  ligature,  the  blood  in  the  vessels  will  not  coagulate.  Stag- 
nation of  the  blood  in  the  ab-w-ncc  of  other  factors  will  not  pro<hie6 
coagulation  in  the  vessels,  but  it  will  favor  it.  If  the  wall  of  the  MimnI- 
voiwel  Is  injured  in  any  way,  tbnmibi  will  be  formed  on  the  injtin-d  siir- 
ftic«.  It  is  not  known  to  what  this  action  of  the  living  eudotbclitun  in 
pn-venting  eoagnlalion  of  the  blood  is  due.  It  Is  not  due  to  the  t-mooth 
ness  of  the  snrface  alone,  for  \'ircln>w  has  shown  that  thrombi 
form  around  globules  of  quicksilver  when  they  are  bnmght  into 
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ciniilaiion.  It  in  probable  tliot  the  (ircventinn  of  coo^iilntiun  is  n 
J^^»[>^■•^t_v  of  the  Imng  entlothtluil  cell-t.  The  cndotlu-Hal  cell.-*  tlo  uut 
suu{ilv  pruvidu  a  i)b_Vf*ical  liuiiig  to  tli«  vi'jwvIn  but  bavi-  as  (k-Hiiitu  jm)j>- 
<'rtit's  sus  glaminvlls,  and  ibey  may  pnKluce  siibslanres  which  oppose  the 
jKtioa  of  the  tibrin-feniient. 

CVnguUtion  uf  the  bbj4xl  takes  place  in  the  vessels  a  few  hotiiM 
after  deuth.  Certain  conditions  favor  or  oppo^  the  post-mortem  ciiajfu- 
Intion.  An  exeetw  of  carbuntc  ncid  in  the  hlood  retanbs  the  e<Hipiila- 
tion,  iind  in  death  after  sutf4K'ailion  the  bliMwl  is  u.-'iially  f<mnd  fluid. 
The  bbxHl  i»  fluid,  or  r\at^  feebly,  after  death  frnui  certain  jxjit><jn8 
and  from  a  number  of  infrH>tioii>i  diKea^H^,  espe^'ialiy  tho^  due  tu  the 
»l>stirptiiin  of  ehoml«il  bnclerial  poistm.-*.  The  bliMxi  is  firmly  clotted 
■•fttT  duttb  ("rom  pneumouia.  In  wnieb  dii^t-ase  the  Jibriii-ferraent  In  the 
bluuil  is  incrtased.  Tlie  Hot  found  in  the  vt-twis  may  n-ti^'mble  the  riot 
formed  out«ide  of  the  body,  or  in  certain  placwi,  notably  in  the  heart, 
cloi8  are  formed  which  are  eolorlesc^  and  tiiinsjHirtmt,  and  re-iembte  the 
riot  obtaiuc-d  by  whippinjf  the  blood  and  gntherinj^  the  Kbrin.  Cloti*  of 
thU  Mirt  are  not  Mritrtly  uust-inuitcm.  Fur  their  formation  a  curtain 
amount  of  motion  in  tbe  bltnul  is  neecjwary,  anci  it  ii^  pi-olKible  that  ttiey 
form  in  th<^  hi.st  minnl^'^t  of  lift-,  r«i|ie<'inlly  under  eircumstancos  in  which 
the jw'wiT  of  n»Ki};idati">n  is  im-reaf^'d,  as  in  cn»uj«i»s  pncunmnia. 

Thni'  prinriped  varietteH  of  tlirnnd>i  may  Ix-  distiiig'uiHhcd,  and  tht'Pe 
are  van'oiw  intermetliate  stageg.  The  white  thmmbug  is  of  firm  cou- 
8tKtetH:y  and  has  a  gmyi^h,  and  scmielimci^  il  yellnwiith-white,  apiMnranc^?. 
Oa  micn>;*copic  examination  it  is  prineipsdly  eompoii*ed  of  white  wrjju!!- 
cli^  and  librin,  Alany  of  the  wliite  (^irpiiseleH  are  apitarentiy  normal 
and  their  iiurlei  stain  olearly  ;  nthcrs  show  ever}'  stage  of  distnlejjnilinn. 
The  fibrin  apjmars  either  in  the  form  of  ver>'  minute  filaraentn.  IV)rming 
a  luethwiirk  and  enelosiug  the  leucocytes  in  iU  me^he^  or  the  ftlnnH'nto 
may  He  large  and  coarse.  At  timea  the  thrombus  liaa  a  hyaline,  more 
ttanqiarent  appeamucc.  and  this  in  due  to  ihc  prt'M'nee  in  il  nf  largi! 
maeaeH  of  hyaline  material  which  *tain  in  thesameH'«vastibrin,.ind  which 
probably  ri;-ult  from  a  hyaline  mttamnrphosis  of  t)ie  tibrin.  In  many 
COMB  the  fibrin  is  amuigiHl  in  detiniti?  layers  wliich  may  be  strippcfl  ofl*. 
This  is  es|)eetally  tlie  ca-e  in  the  lai^  thrombi  formed  in  aneiiriBms. 
The  whole  .■jioc'e  of  the  aneurism  is  fi-equently  filled  with  lamella?  of 
fibrin.  Ahmgwith  the  leupnc>-tes  ami  fibrin  a  certain  nimiber  of  red 
eoqm.tcb^  are  generally  fouml,  and  a  (pianlity  of  grauuUir  material, 
which  nmy  rvsnlt  fnmi  disintegmtiim  of  the  fibrin  or  white  ctir[>usclcs, 
or  may  ha%'e  another  origin. 

The  red  thrombus  is  less  firm  than  the  white.  The  red  <-olor  is  due 
taagrealer  number  of  rwl  (Hirpns<dtv,  or  pigment  n'-snlting  from  their 
dUintrgrntion,  entangled  in  the  meshes  of  tne  fibrin.  The  reil  thronibns 
ctiowi^  vjirioiw  degrees  of  color,  dciM.'nding  ii|M>n  the  am(mnt  of  blood- 
piginenl    in   it,  niul   is  formeil  more  nipidly  tliau  the  white. 

In  the  mixed  thrombus  there  is  a  eondiination  of  With  forms.  It 
fmpietitlv  ha;«  un  cx(]ui>utely  lamellnted  rtmeture,  a  red  lamella  follow- 
ing a  white  in  regidar  order.  This  mixture  of  the  two  colnrw  i»  due  to 
an  .-iltematioD  of  rapid  and  tJow  coagulation  on  the  Rnrfiutr. 

The  eonsi-Jiency  of  the  ilin>nd>us  nmy  differ  in  dilfcii'nt  parts.  We 
can   fn>ipM.ntly  distinguish  a  finner  portion  of  the  thrombuis  to  which 
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the  renininder  is  loosely  uttnfhotl.  The  firm  jxirtion  is  tJip  true  tlimm- 
hiii,  which  i«  due  tu  the  local  cuu»c,  and  the  other  18  i'luiiily  3  ^-oaffuhua 
fomied  on  (his.  The  rt<if"t  rwl  I'twifruluiu  luuy  cxtciitl  from  the  ihniiiihus 
a  con  side  mill  e  diMance  in  the  l)lo(»(l-curpcnt,  and  i*  fulled  the  Mvi'mdary 
ur  cuntitUH'd  lhniniliiip<.  \Vlieii  a  vewi'l  in  [tuiiiphttidy  iKTiuded  ihi 
rhn)mhiis  extend.'*  tip  t4i  the  next  branch  entering  or  given  off  from 
the  thrum iji>s«l  ve*j*cl. 

True  liintinbi  nuiy  \ie  *\\A\ugii\s\iiHl  from  iHitd-niorteni  euiigula  in 
a  number  of  wnys.  Thrombi  are  moi-e  coneiiptent  than  p<»et-niorlem 
clot*t ;  they  are  more  adherent  to  the  walls  of  the  vesseK  The  mlhoion 
18  due  to  several  pauses.  If"  the  thronibu.H  be  sufiieientlv  old  and  if 
orguni;«itiim  ha*  taken  place  in  it,  there  is  a  defiuity  ti->.'»ui'-tintou  betwei-n 
the  tliniiiibn^i  and  the  vei^-l-wall.  Even  if  there  is  mil  ftmnatitui  of  J 
tissue  extemling  t'n)tti  the  wall  of  the  vessel  into  the  thnmibiifS,  iherf  i»" 
frequently  ii  tormation  uf  fibrin  in  the  wall  of  the  vessel  which  UDitet 
with  the  filirin  of  (lie  tint  1111  Ijus. 

The  thronil>ii«  may  iHt-upy  varions   relations  to  the  lumen  of  th 
vetfifl.      ll  may  till   up  ihe  entire  vessel  nr  neeiipy  only  a  sjnail  jiorlioo 
of  the  wall,  allowing  the  blin  id -current   I0  flow  past  it.     As  a   nde^^ 
thrombi  are  formed  by  eoa<.'iili(tiou  over  a  small  area  of  Uie  «'all  uf  thcfl 
vessel,  and  cheii  sueeessive  (Mjajjula  art*  tVinned  nti  the  iirH(.    In  the  heart* 
the«e  j»iic<;e**ive  eongula  nmy  be  fornie<i  until  a  large  ma-^s  pwijeeting 
like  a  in>lypiis  int(t  one  of  the  i^avitie!*  of  the  hwirt  is  pnNbi<x-d. 

Another  variety  *tf  thntiiibn^  i«  (hie  to  jijrgreg-ations  of  the  blooc 
plates.     There  is  still  mucli  coulriitiHUi  about  tlie;*  blotxl-plates  and  th 
piirt.  which  they  plav  tn  eonjculation  and   thrombui^- formation.     It 
Leld,  on  the  one  liami,  tliat  they  are  ejwential  eonstitueHts  of  the  bl 
and  on  the  other  that  thev  nviilt  from   (lie  dit^iiitegrtitioii  of  white  cv 

[niFeles,  Eberth  and  Sehimnielbus«*li,  in  studying  the  rxp*^rimpn 
urination  of  thniniln,  found  tfiat  the  firt«t  appeaniuee  of  the  wht 
lhn)mbus  was  due  to  a  eoUeetioii  of  thew  binod-plates.  Thev  forni 
with  the  greatest  rapidity  just  at  the  |H>iut  where  tlic  veasel  is  mjured 
They  <-a]l  the  tlirnnibns  m>  formed  the  bhtod-plate  thronibiis.  M'eU't 
has  als<t  found  that  tbmmbi  which  at  first  an*  entirely  composed  of: 
blLMMl-plate**  fun  lie  prnduft-d  ex [xri mentally  liy  slight  injiincH  of  till 
wall  of  a  bliKul-vesKcl,  and  it  Imnlly  ru'cuis  prolmlile  that  all  ihe  leu(>i>^ 
evtes  which  had  collected  at  such  a  place  could  have  hn>ken  <l(iwnt 
\Vcigert  does  not  ciinsider  thu!«  aggregatiuni*  of  bUxMl-plates  «.■*  in« 
thrombi.  He  considers  the  thrombus  a  true  coagulation  of  the  bliMxl^ 
and  not  an  aggregation  of  some  of  its  constituents.  .\  *-um>ideml 
amonni  of  gi-nniilar  material  which  is  found  in  the  thminbus  may 
composed  of  these  b]4iod-])tates.  Zalin  studicrl  the  formation  of  throm 
in  tilt*  veins  of  the  inetentery  of  u  euniri/ed  fnjg  directly  under  t 
nncn:)HCN>pe.  He  found  that  when  a  crystal  of  hmU  wa^t  plaeetl  in  itii 
tnet  with  the  vein  the  first  change  noticed  was  a  (•ollection  of  leuct^yt 
nt  the  ]Kiinl.  Finally,  the  enlire  Innteii  of  the  vcs*el  was  octOndeti  I 
the  leucocytes.  In  the  einirsc  of  some  hours  the  thrttmbus  tmdenvt 
im|Jortant  changes.  The  white  c(»ii])U«'les  lost  their  form  and  rtyu 
conlrMirs,  and  became  clmngetl  into  a  more  or  less  finely  granular  ni; 
mid  then  fibrin-filaments  amR-ared. 

B4.itli  local  anil  general  conditions  favor  the  foiinntion  of  thmnibj 
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TTie  Iftnii  conditions  favorinj!;  their  formation  arc.  stngiwlion  of  the  blwid 
Bud  elmnp-'B  or  injurivb  in  the  liuiiijf  incnibraiiys  uf  tliu  vessels.  Kx|H'r- 
inu-ulally,  it  rt'<'nis  Ut  Iw  jJmuii  tlial  when  the  blood  is  eiichMMxl  in  a  vc?iwl 
betwwii  lioiihlo  Ii(ra1im--f  owimiliition  will  not  take  place  il"  thu  vuwels 
be  lipiteil  so  curcfully  tlwt  all  injur)*  t«  the  wall  is  |ircvcnt(«l.  Even 
if  we  suppose  that  a  le-«ion  ni'  the  ciidotheliiiin  is  nei:cs!Wir>-  for  cougu- 
btliiiu,  MM-h  u  legion  nuiy  be  pnH]u<-(>d  by  st^i^rimtion  uf  tlie  blt)ud. 
Tlie  endothelium  of  the  blond-v«*s.>wl!5  i;*  nunrished  by  the  blood,  and 
Dot  only  the  blond,  but  its  wnsljint  renewid,  is  aei-essan.',  ami  a  loss  of 
fitnrtir)ii  of  the  endothelium  due  to  luck  of  nntritlun  would  i^utKce  t» 
Iprodntt^  r..v\i;id:ttion.  As  n  rule,  the  smnllcr  the  blood-vefl§el  in  whieh 
'Stagnation  takes  pla^N?,  the  Icms  likelihmHl  in  there  of  coof^lllation.  The 
larper  the  area  of  bhwid  pelatively  to  its  iiuiss  whieh  comes  in  (Htntact 
U'itii  the  endothelium,  tiieleifi*  readily  will  coHgiilulion  take  place.  In  a 
snutll  vei^d  degenenilion  of  the  endothi>linin  would  not.  be  h>  likely  tth 
take  jtlao',  lM'<^iise  it  coidd  more  readilv  Ik-  noiiri-shed  by  imbibition 
fnwn  tilt:  snrmiindinf:  tisnues.  The  thrombi  ]>riKluecd  by  slagnation  of 
tin*  bliM^i  an_'  fonne<l  first  in  the  [x_K'kets  behind  the  valves,  when'  the 
^agiutlivm  is  nio^t  eomplete.  Thrombi  may  form  nrc>und  foreign  l^xlies, 
hat  then?  is  little  oj)|>ortunitj'  given  for  tlii«  mode  of  formation  in  Dian. 
Virehow  first  eulled  attention  to  the  [lart  which  alteration.*  in  the  walla 
of  the  bl(j<j4l-ve-«el?.  play  in  the  fonualiou  of  thrombi,  aitd  reg-anled  the 
ItHKigiiLilionastlH'n'j^ullofalti'nil  niohtHdaraHrartion  between  the  wall  of 
tliL-  vi-stw-l  and  thf  blood.  I'Ufnition,  iiiflftmnnuion,  necrosis,  and  various 
otJier  palhohigitul  euuditionii  iu  the  neighlM>Hn«xl  of  bhnjil-ve.s*iels  tiuiy 
«"i  afl«ct  their  vmW^  a*»  lo  lead  to  throniliorti*.  Frc<incntly  the  congnla- 
tiou  whi<-'h  takes  plaee  umliT  tmch  einrmnstajicert  ik  cjweiitially  a  noii- 
eiT\Tii,ivi'  pnieess,  and  the  heniorrliape  whieh  would  nrhcrwise  foHow 
tlie  extt-iiHion  of  the  iih-enition  into  a  large  vewi-l  Jk  jivoide<l.  Dilata- 
Uoib.  of  viviHids  f:ivor  (111-  fonnation  of  lliroinbi.  The  thntnibns  formic  the 
more  easily  the  nion*  sharply  eircunist;ribed  and  rhc  more  partial  the 
dilatations  are.  In  such  conditiomi,  of  whieh  the  beM  type  is  given  in 
ani'Urism,  the  tlin>nil>o.sis  m  further  assisttHl  by  euleilication  ami  \'arioU8 
degi-nvnition,-'  of  the  lining  wall  of  the  aneurism. 

Varioui*  conditions  of  thi*  system  favor  the  fonnalion  of  thrombi. 
The\"  are  frequently  found  in  weak  marantic  individiial^ij  partl«'ularlv 
M'hen  they  have  hud  loiigH'ontiniit.'d  Kiippui'ation.  In  surh  individuals 
tlinnnbi  are  fn^inenllv  foumi  in  the  [MM*ket^  iH-hiiul  tlie  valves  of  the 
vein-%  in  the  Kinn.'*C!t  <n  the  dum  mater,  and  in  the  auricular  Hp|N?iidage8 
and  U'twii-n  the  mu^'ular  tmiHi-ulie  of  the  heurt.  Virehow  eonfidered 
thr  c-rii-ntial  factor  in  the  pnMlnctinn  of  sneh  thnirabi  the  weakness  of 
tin-  lk-.irt  ami  cir«'ulation.  Even  in  such  condillom*  the  thn>mbuwi(i  may 
be  fav«re<l  by  local  degi-nenitioufi  of  the  enilothelinni.  The  nutrition 
of  the  ve**el9  will  Mift'er  in  consequence  of  the  diminution  in  the  gen- 
eral nutritive  power  of  the  IiIoimI  ;ind  (he  diminution  in  ilti  nipiditv  of 
flnw.  Tlit^^  rtmditions  will  be  felt  most  wlieit'  liw-al  ci«iHli(ion.s  favoring 
ition  lire  present. 

jfH'  mav  Ir'  certain  cheiidoil  altentions  in  the  bltHKl  which  increase 
hfi  coogiilability.  The  injection  into  the  bhM>d  of  the  extracts  of  ix-rtain 
tflnnd»,  utipeciully  of  the  lliymUB  gland,  iucreow*  it«  coagulability. 
Extiarti;  of  luemoglobin,  especially  the  hemoglobin  derived  from 
To*.  I.-U 
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a  ilitTrrent   animal,  has   the   same   efitx't.     Tliere  were  uuiuenms  vx 
ani|iK>s  i>r  ttiirt  when  the  hhKHl  (if  diS'LTent  nninialri  u'»s  UH'd  for  Imiii;' 
iii!«i()n.     Uiulor  siK'h   cimmistanocs  death  fr«iucntly  ocpiirrrd  shortly 
afU'r  the  tmiislu^inii,  ami  at  tla-  iiutojyi'y  exIi'iiMve  thntiiilHniis  wan  firiintl. 
Ill  i-eruiiri  i-nsi's  iheiv  icmv  \w  siurh  «',\fensive  thnnnhnsis  in  tho  ves^-ls 
tliat  th«  existeiH-e  of  .■^ubt-totiws  in  the  hkH-nl  which  niiiterially  inoreaao. 
itfii  power  of  t^ioagiihuioii  ninst  he  n^-uiiied.     Thesiie  lire  ea.■^.>s  in  whieh 
in  a  very  eliort  time,  and  appnrently  withont  any  logons  in  the  xrall*  of 
the  vessels,  theiv  i^  extensive  fniTaation  of  thromhi.     It  is  posfjihh'  tliai 
silhstaneert  luuy  he  formed  in  cerrnin  orpins  of  the  hody,  and  may  havft 
a   hmil    inlhienee   in   aMsinlinjf   thmiiiho^iH.     There    ni:iy  Iw   exlt-n.-ive 
tlinmihowiw,  e^iHiiially  in  the  veiy  s^malhst  veinn  and  iiinillarien.  ^thieh 
oeeurs  in  the  fonrse  of  certain  infe<'tions  diseases.     The  tnmmhi  formfd 
under  thfj*c  ctrcnnistiinee!*  are  diileiTnt  from  the  ordinary  thromhi,  l»eing 
cuniiHtt^Hl  ulmoi^t  entirely  of  h^1tline  niateriah     Srirh  thrunihi  are  frp- 
qnuotly  fmind  in  vessels  of  the  kidney  and  the  hinfrs. 

The  thronilnis  when    onee  formed    undei-pieri  various  ehnnp-s.      U 
contract"  and  heenmes  tirnier  and  hjirder.     Softeninjr  frennontly  lakes 
ijluee,  e^peeially  m  larj^'  ihnnnhi  foiiued  in  the  heart  and  liirjp.*  vi.iQH.*t.s.  _ 
T)ie  thnindtiiH  lH<i^:imes  ('onvcried  Into  n  ivift  pnhiy  mnH^  of  an  o|RUjuefl 
graindfir  iipiieiininfe  cliwely  reseniblinj;  [Mis.     The  !«>ftoninc  mo-*t  fre- 
ijtiently  (axes  yiUicc    in  the  eentri!  of  the  thromhus.     In  tlie  H»ftene<i 
nijiteriiil  of  the  thronduH  tliere  is  a  quanlily  of  fatly  grannlar  miilerial 
which  18  deriveil  fi'um  the  hreiiking-  iltiwn  of  lM»th  the  celU  and  tha 
filirin.     The  flnid   in  the  eenti-e  is  frecjnently  snriXHindetl  by  a   den« 
outf-ide  wall.     The  llnid  n^iiih(<  Mh  fmrn  the  absorption  of  tlnid  fn.im 
llie  hhM)d  ami  liie  eoiitnietion  of  tiie  thi-oinhnfN.     Thih  HoHeniiig  may 
take  place  nnti!  the  thromhns  i-esemhles  n  ryst  filh-*!  with  flnid.     The 
throjutiN-s  may  heeomo  orpinized  and  eonverte<l  into  a  nuL-r^  of  i-onnee- 
tive  liHsiie.     The  manner  in  which  the  oi^r.niiKitiou  of  the  thromhns 
takee  plaee  lias  Ix-en  the  fttd)ieet  of  a  j;reat  deal  of  dispute  among  path- _ 
ologih'tR,  nml  the  tttndy  of  tlie  pi-vK-e^^  lias  led  t4i  a  material  iuercatK*  of  I 
our  knowledt^e  about  this  and  the  formation  of  ]>atholojiiieal  ei»nneetive 
tiiKitie  in  pcnL-ral.      it  was  at  Hrst  supi)iw-<I  thnt  ihe  coiineetive  ttaifue  in 
the  lhronihu,s  was  formed  liv  a  direel  converi-iiiii  of  ihe  eitiistitnenl^  of 
the  thrombus  into  eonneetlve  tissne.      It  is  now  kmiwn  lltat  ihe  ot^n-? 
ization  of  the  thromhui'  in  due  to  a  growth  of  e*nmirtive  tissue  into 
it  from  the  wall  of  the  hlond-vessel.     It  is  not  piiihahle  tliat  tlie  white-- 
cor]>useh's  iu  the  thronilnift  itself  take  any  part  at  all  in  the  orgaiuzatinn  J 
In  the  lirHt  stages  of  the  tirgiuiization  of  the  thromlius  it  becomes  lille«l 
Willi  leueocvtes  which  are  (leriveii  from  the  wall  of  the  hln<»d-ves-*el'^. 
In  some  cases  it  taeeins  ppibahle  tiiat   there  may  be  an  invasion  uf  the 
thronihtiH  hy  leiieiH-ytes  wliieli  are  ilei*ive<l  from  the  htood  itself.      AttoF 
the  leiico«ryte-*i,  and  along  with  thcni,  large  epithelioid  oell«  appeur  wliieh 
are  deriviil  fn>m  the  wallri  of  the  v(?ssels.     These  eeils  an:  acrfmijKi- 
nied  liy  a  new  formation  <d'  blood- vc-wi-Ih  protvi'ding  fnim  the  adjaeeiit 
hlnod-vess<-ls  nf   the  tissue,  and  a  new  formation  of  et>nneetive  tissue 
takes  plaee  from  the   large  epithelioid  eellf.     'J'he  lenetK-yles  a|i]Kiir  t 
prepare-  the  way  for  the  atVr-formatinn  of  tiaane,  and,  as  in  the  r<mnec*- 
tive-tUj-ue  formation  in  intlarnmatiiin.  it  i?  prolinhle  that  (hey  to  rama 
extent  furnish  food  for  the  gniwing  eell?.     'uie  thitmibns  in  the  oourat 
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of  orpiiibaitiun  bwuini'-i  lilK'iI  \vit!i  lai-jjt!  diliitwl  blydd-vesasls  tlmt  fre- 
quently (-omniiinifHli'  with  inn-  aiioil«T.  UiuIit  favnml>Ii.'  rirciimstanccs 
fonummicati"!!!^  iimy  Ik*  fornnfl  iK'twwn  tlie  hl<»«»<I-ve!4s<*ls  of  the  tliroiu- 
bib^  and  thr  lumen  nf  the  vi-sh-O.  uciil  in  tin's  wsiy  tlu^  poiitinuity  of  tlin 
luiiu'D  of  the  ve*4el  mny  he  iipiiii  JUMNHti(ilis!i<>iI.  Tliu  red  thmrnbus  in 
the  rotirH- itf  time  tieconies  deeoluriztxl  and  c<)nverte<J  into  aycllowijili 
or  ycllowi(Ji-hniwn  inaleriul.  The  tlinimhnd  niay  become  ealcified,  and, 
in  (X>iiw(|iicm«  »f  this,  1>ocome»  oonvcitcd  into  a  hard,  cnlcarcoitrt  muM. 
Tlw  WMiillw!  vein-:*tones,  or  phleholitU.s  are  due  to  ealeitication  of 
tlinirnhi.  The  iideKiention  is  (Iiie  t4>  the  de|Mi.*ition  of  lime-salts  in  the 
■thruinbus.  All  of  tht-f^' eliange^  in  the  thronilnis  are  relatively  favor- 
abh'.  (Itlier  eliantji'M  an-  not  u>  favoiiible.  There  may  Ih-  an  iietiial 
pomlent  (*oftrnin(r  of  the  thnimlms.  When  there  is  piinih-nt  iiiflnm- 
niatiuD  in  the  tissues  aruiind  the  thn»nilK>H''d  vensi'I  the  Muppuration 
nuiy  extend  to  the  bloi^l-vciwi'l  and  into  the  throiiibiiiii.  Xot  only  may 
t)ie  |>U5~eeir-  wiindvi"  from  the  vasa  vawrniii  ami  enter  the  blciod-vessel 
and  thrriinhn^  iuit  the  py<h{;enie  UteterLi  niiiy  al.st  lie  eurried  by  these. 
l'n(h-r  Hueh  eireuia^^tantt's  no  orjjaniaition  of  the  thrombus  takes  place, 
and  it  beuumes  eouvcrted  into  a  suft  friable  vasuss. 


Embolism. 

AlthiHiffh  the  thminhi  may  pnnhiei-  iHith  hi<*al  and  p-nenil  efTerts  on 
tiie  ein-iilatiim,  the;*!'  arc  n<it  the  eliief  dan^-rs  wliieh  result  fiiini  them. 
In  many  niees  the  thrombus  d*>e»  not  entirely  obstruct  (lie  wiill  of  the 
Tcsecl,  nnd  the  Idood  circulates  in  the  ve*wt'I  Iwyond  tlie  ihronihus, 
Kvcn  when  the  llinmibus  eouipletely  oeelude**  tlie  ve»^W(d,  it  extends  up 
tit  tlie  next  (ndliiteral  bram-h,  and  freijiiently  heyonil  lids,  s<t  that  a  tK>r- 
tii>i»  extend?^  intn  ii  vefwl  wlienr  the  ein'td;itii.»n  if*  still  taking  plaee.  The 
thn>nd)i,  further,  are  ninre  fit>i]Ueiitly  tnrind  in  the  venous  side  of  the 
ctivulation  tluin  in  the  arterial.  The  chief  danger  from  thethTonibi  is 
tliat  portion?  may  be  M'a^he*!  off,  earned  into  the  circulating  blo4HJ,  antl 
finally  ocelude  arteries.   The  tlintnibi  beirijr  more  freciuent  in  the  venoua 

1  system,  the  isirticle-*  whirh  are  iira^lied  ofl*  frtmi  them  ocehidc  the  voe- 
of  the  lungs.  When  thrombi  are  formed  in  the  left  side  of  the 
and  in  the  arterial  :<vstem  gcnerdlv,  they  will  he  carriMl  into  itome 
other  pcirt  of  the  cin-ulalioii.  The  parlieleM  of  the  thrombus  wUicli 
may  lie  broken  utT  and  enter  into  the  bliMMl-sliTani  vary  tn  size.  The 
InffCTstt  piw-e*  rt>me  from  the  thrombi  formed  in  aneurisms,  from  the 
hf-urt-f-tivilies  and  fntni  the  lai^*  veins.  These  pnrtions  of  the  thn»in- 
bii4  \tiiii*h  are  enrricil  by  the  bluiHl-eiiriiMit.  to  anollier  [Ktrtion  (tf  the 

i body  aix*  ■'sIIkI  tin/ntfi.  Whent  they  will  hhdm- de|K-nds  U|>(in  the  [posi- 
tion of  tin*  ihnimbus.  li'  ihev  eume  from  the  veins,  they  will  enter 
into  the  piibnonarv  arteries.  Those  fnmi  the  arterial  aide — tlmt  is,  from 
the  left  heart,  the  systemic  arteries,  and  the  lung-veins — are  carried 
into  the  systemic  arterial  j^ystom,  and  tlioi*  from  branches  of  the  portal 
Vein  int->  the  bpanrlies  of  the  |Mii-lal  vein  M'ithiii  (he  liver.  Thes* 
c^ul^di  will  Ih-  e:nTie<l  along  by  the  bliMKl-stn'am,  :iii<l  finally  stop  uhere 
the  rfdibn>  of  the  blfKid-vess<'It4  i^  fimaller  tluui  the  iH«met<'r  of  the  ernlmli. 
Vireh*'W,  and  es|ieuinlly  Reckb'iigiiaiisen,  have  eidled  attention  to  the  fact 

[ihai  there  uuiy  Ite  a  transportation  of  llirombi  in  a  direction  contrary  to 
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thi!  hlijiHl-siiTaip.     It  ifi  diflii'iiU  In  stt*  liuw  tluts  takfs  place,     ft  nifly  Ita^ 
astiisuil  liv  f!;r:ivily,  mid  it  can  only  tnkr  jihuv  in  |»ar1rt  where  the  oircn- 
lation  \»  exceedingly  fceltle  :iiul  the  hlowl-prcAsure  in  tlie  veins  very  low, 
Lai^'  emboli  win  tteeluiU-  the  chief  bnuichuf*  of  the  pulnioonn'  nrtories, 
or  on  tliG  iirteriiil  Kide  nuiy  ocehnk'  larp'  arteries,  such  iis  the  renal  or 
iliae,  or  even  the  deswudinj;  aorta.     The  jimalle^t  emtHiIi  jimy  enter  into 
tlie  capillaries,  and  where  the  eiijiillaries  are  relatively  wide,  as  in  tliG 
lurifi;»,  ihey  iiiav  jiai*  through  thej»e,  and  afterward  pluji  up  the  nam^M-ef 
tsLptlhiries  of  the  sytiteniie  eircnbtion.     It  i^  (>videiit  that  iiiolid  iKirticle^ 
whiis4'  diamcTer  is  smallcT  than  the  <aipiilarie«  can  ]ai>v  iinhindcn-d  rhron};li 
all  iKirt.'s  of  lh(?  fircnljition.     Tiie  eniholi  are  apt  to  be  ffunid  in  places 
wliere  tin-  hinieii  of  the  vessel  umlergitcsa  sudden  diminutioti  in  sise,. 
esperiallv  where  Iiirge  hnitiehes  ni-e  given  off. 

It  is  not  uneoninioii  to  find  emboH  entering  into  each  bmneh  of  an' 
nrtery  at  ttie  pinee  of  iia  bifn  real  ion.     Such  endxili  are  spoken  of  as 
ridinj;  eiulMnU,  -ituaten]  a*  they  are  at  the  plaec  of  bifureatiou.  as  iu  a 
«iddli'.  with  one  Ie«;  in  eaeh  diviNion  of  ihcarierj'.     Tin*  i-nibnli  almost 
always  prodnee  total  oechisiem  of  lh«'  vessel  where  they  are  loiind.    TIh-v  M 
are  earned  with  HHiie  fonie  into  the  vessel,  and  being  eciuifjaratively  sort  ■ 
tlifry  will  lie  pri'Krteil  inio  ii   nnlil   they  totally  ixvlnde  it.     The  enilKil! 
may  underyi»  the  same  (changes  iw  thrombi.     Tliey  can  become  softened 
or  they  nniy  oi-ganize. 

There  nmv  be  speeial  varieties  of  enilxdi  which  are  not  <hie  to! 
tiirombi,  Iml  whiL'h  are  due  to  i^nb^ance^  accidentally  introthieed  into 
tlu!  vcflBcls,  Under  certain  conditions  either  air  or  a  fluid  which  will 
not  iwidily  pas*  thivugh  the  eapillaries,  f<uch  a(»  oil,  may  be  introduced 
into  the  eireulation.  A  large  niiniber  tif  ea-scs  have  lieen  re|»orteiI  of 
death  in  human  ftcings  attribnted  to  the  entrantx-  of  air  into  the  vein's. 
This  aeeideitt  ha."^  j^t-nenilly  liiippened  iu  surpieal  eai*s  where  oiK'ratioua 
have  been  dedie  about  the  iieeh,  slionldenn,  ami  skull.  Further,  death 
lias  oeeurred  in  cases  in  which  air  has  entered  the  sinuses  of  the  puer- 
peral uteniFi,  f^enerally  in  eaACH  of  criminal  abortion  in  which  air  baa 
ncen  injected  into  the  iiterim'  ejivity.  In  some  of  these  cast^  death  baa. 
been  instanlani.H^ns,  and  in  these  there  jieeiiis  to  Ih-  no  reawm  to  doubt 
that  it  h:Ls  Ih-cu  tliR<  to  the  entninee  of  air  into  tlu'  einndation  and  the 
st»tpp!ij.'i.-  uf  largf-  areas  »»f  the  vasi-nlar  tcrritnrj'  of  the  luni^fA.  A  eou- 
sidernble  amount  of  donht,  bowevi-r,  has  Iwen  thn)%vn  on  such  luses  liy 
the  i-esiilt  of  ex|KTiment,  It  has  been  sli(»wn  that  the  amount  of  mr 
which  is  required  to  kill  a  dog  if  the  air  is  directly  injectwl  into  the 
vessels  is  much  greater  tbin  could  ixissibly  enter  the  veswls  in  a  «nr- 
gical  operation.  If  the  air  is  injected  slowlv,  enormous  amounts  can  be 
injected  without  pnidueing  auythiug  nufre  than  sliglit  disliirhanws  of 
the  respiratitui  and  the  tietiini  of  the  heart.  In  tlie  c-ases  tn  which  death 
has  been  attributed  to  the  entrance  of  air  into  the  veia^i  a  large  r|uan- 
tity  of  air(»rgiis  is  found  In  the  bloi:Hl-vessi.ds  after  dc-ath.  Welch  liati 
sliou'ii  that  this  is  fn-ciuenily  due  l<i  ibc  trruwih  of  an  ncmbie  gn?i-pn>- 
ducing  bacillus  in  the  blooil.  There  is  no  doubt  tliat  a  iiundH-r  of  the 
eases  which  liave  been  re|K)rteiI  of  dwitli  fr<im  air-emb(disni.  in  which  ^ 
death  lias  taken  place  .some  time  after  the  jinipposed  entrance  of  air,  havi 
lieeu  due  to  infection  with  this  bneillnrt,  but  there  is  e<ittally  no  doul 
that  there  liave  been  cases  of  t*mldeii  death  due  to  the  entrance  of  n< 
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Toiy  large  quantitK*  of  air  into  the  circulation.  The  air  is  espwtally 
apt  to  enter  intu  tin;  veins  if  tlierv  is  an  iiispinition  iit  th<'  »tinc  inrmtent 
when  fl  large  vein,  ^uvli  aw  ihf  jnjj;iil:ir,  is  <>]H'ii«l.  Wlicri  a  largo  amount 
of  air  enters  the  heart  at  om-  time,  doalh  may  (iiilckly  take  [iloee  witli 
evi<l(-t»*es  of  .'niHiKattoii.  Thin  i:^  ihie  to  t'oltwtion  of  air  in  the  licart. 
TTif  air  in  not.  fufcwl  out  of  the  hoart.  at  enoli  runlraetton  •>f  the  veii- 
tric'li',  liiit  is  simply  cnmpreiv^d.  Whi'ii  a  finiall  anmiuit  of  air  enters 
sliiwly  it  will  enter  into  the  eireulatii)n,  ami  may  produce  Icmpitniry 
oec'luiMon  of  a  numlwr  of  the  caplIlarieA  in  the  lung*.  Uiilew  llie  vas- 
cular territork'  w>  iH-elmit-rl  is  very  Iarp>  thi-rc  will  lie  little  ineoiivrnienee, 
becanse  the  air  will  graihially  Im'  forectl  tlironjth  (he  mpillarit^  hy  sub- 
9e(|uent  e<intniction  of  the  heart,  aod  in  a  short  M'liile  uiuist  uf  it  will 
bivome  ab^MriMxl. 

The  pre-^nee  of  fat-omholi  in  the  vessels  of  the  lung  lias  altracte<l 
considorahh!  altention,  but  the  inijHirtanee  of  tlK*.*  emboli  ha-s  Ifoen  very 
gniitly  over-ostimattxl.  The  fat  of  the  body  is  in  a  flui<l  eornHtion  ihir- 
mg  lii'e,  the  fat-eell  repn-M'UtinK  a  tlmp  of  rfuid  oil  eneloped  in  a  ve»^ifIo. 
M'iien  a  nntiibcr  of  ihcse  vesieles  an-  broken,  as  in  extensivt-  iTushiiv^ 
injuries,  and  the  veins  are  nipturf-d  at  the  same  time,  a  certain  amount 
of  thif^  lliiid  fat  eun  enter  into  tlie  eireulation.  It  is  esiKX'uiUy  apt  to  Jo 
thi^i.  in  injnrie::)  of  the  Ixmcd  where  there  is  not  only  a  lar^>  amount  of 
fai  in  the  marrow,  but  where  the  veinii  are  lat^  and  do  not  collapi^. 
The  fat  eulerinj;  the  eireiilation  in  thit*  miv  is  nearly  alt  rfnppeil  in  the 
cnpillflrifft  of  the  bni^s,  nnd  may  bo  found  there  at  aulop:<ics.  It  was 
at  one  lime  Bnp|MiHed  tlwil  tlit'  shm^k  after  severe  wirgieal  injiirii's  euuld 
be  in  large  part  explaine<I  by  fat-emhnlisni.  Tt  is  nire,  luiwcver,  that 
the  fat  if)  pre^nt  in  t>ntticicijt  amount  to  pnjduce  any  i^criou»  results  by 
orcla'uon  of  tlic  eupillariea.  The  collateral  ein-ulation  in  the  enpillaries 
U  (4o  abundant  tliat  no  re^lt  can  take  place  from  the  ocelui*ion  of  a  few. 
It  is  otdy  when  all  of  the  capillaries  uf  a  vciy  large  are-a  arc  occluded 
that  anv  results  will  follow. 


The  General  and  IjOoal  Effects  op  Thrombi  and  Emboli. 

An  occluding  thromlnid  in  any  portion  of  the  venous  svstem  will  lead 
t<»  i^Mif;e»tiou  anil  iuer«is*>d  venoui-  presj^nn'  in  the  vein  behind  the 
thrombus.  The  severity  of  the  changes  pn->diic«-<I  will  de]>end  U|k>ii  the 
|»K-»I  ettuditioutf  of  the  eiivulation  in  the  part  and  tlie  size  of  the  veswel. 
If  a  larxe  vein  In-  (Hfludcil,  it  is  eviilcnt  that  the  eon.-iequenPcsi  will 
be  more  Mriou.<)  than  if  the  vein  h«  a  irniall  one.  Local  eonditious 
of  the  rireulati<m  affeetinp  the  results  prwineed  bv  a  thmmbuft  are 
due  to  the  abiinflanee  or  abrsenee  of  e*»llaterals.  When  there  arc  two 
vein*  hiidin^  fri»m  a  juirt  with  an  abundant  ana»tomoVii(  between  tluMr 
hmiielies,  the  (welu.-'ion  of  one  of  ihem  will  have  no  effeet.  The  rapidily 
with  which  the  thromhtu  i-s  formed  will  als()  inflnenee  the  result.  If  the 
renal  vein  Itc  lifted,  intenw  iiassive  eunp-stion  of  the  kidney  with  iicm- 
orriiap*  and  neenisis  nsidts.  Complete  ixTliision  of  the  renal  vein  bv 
n  thritnibuK  i!*  wuuetinii-  aei^n  witliont  nn«hi'_'ing  anv  results  The 
tliroml)us  i.-i  forme*!  slowly,  and  time  is  jriven  for  the  dilatation  of  the 
VMwb'  of  the  nillatend  venous  eirenlation,  so  that  bv  the  time  the  oeelu- 
tinn  t*  complete  these  vestieU  are  sufficiently  dilateJ  to  carry  oft'  all  the 
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blfHwl  from  the  kidney.  The  same  thing  ia  tnic  of  the  jKirtal  vein. 
AVhon  thi?i  in  li<;'.it«'(I  «l«illi  ri'^^tilt.*  fnmi  the  eniirmoii.t  dist<ntion  of  its 
bnuiclitw.  AVhcn  it  ie  £.Iowlv  ocrhitlfJ  hy  luuaus  ui'  Uirombu!*-f«min- 
Uon  tlio  few  eollatcral  branch™  ililnte  suflipiently  to  crarry  off  the  nuiin 
portiun  of  the  blcKxl,  utthoiif;))  the  t-olbtenil  circulation  it*  rarely  suf- 
(i<ii(>nt  lo  iirevent  uj^-iuw  ami  jitiK-^ive  nmgi-stion.  .Smlilen  oiTJusion  of 
the  femoral  vein  in  thr-  nei(i!ilK>rlHMitI  of  Pntipart's  lijjament  i(*  n^nallv 
fatal.  Intent  eongef>tioii,  ceJeniu,  au'l  ptn^rene  of  tlie  entire  h-j; 
develop.  When  the  owlufion  takes  pittce  (j^raduiilly  by  the  slow  formn- 
tion  of  a  thrombus  or  by  prensuro  of  n  tnmor,  no  unfavorable  etwditions  ^ 
other  than  oedeiua  to  a  grttiter  or  Ie(«  depree  may  develop.  fl 

The  Uioil  pftet'ts  (if  an  enilmlus  \\i\\  depend  to  a  eertain  decree  ni^m 
the  physical  rhuraclfr  of  the  t-nibolns.  A  irehow  fmuid  that  wht-n  lianl 
wibstaiii-es,  e,s|ic'i*iiilly  those  with  irn'jjul.ir  wnlln,  weri'  iiiinMbii'i'd  into 
the  eitvniarion,  lln-y  pnidnoed  intense  intljimnwtton,  fri.'Oiiently  with  ni|>- 
ture  of  the  vejwel  at  the  |Miint  where  tht-y  were  arrested.  Wherever  an  ■ 
cmbohis  lodges  and  whatever  its  character,  it  will  always  prodnee  ™ 
chanjrea  in  the  wall  of  the  ves(*el  in  contact  with  it.  The  endothelium 
will  iK-come  neemtie,  and  the  necrosis  may  extend  some  di.*taiiee  into  the 
surroimdinft  tissue.  Other  local  changes  may  be  pnKluee<I  whieh  do  not 
deiiend  upon  the  phyiiicul  eUaraetei*^  of  the  enibulus,  btit  U|hiu  it.*' biohi^i- | 
cai  eharaeters.  The  enihohiri  may  mtnsiMt  of  living  ti^ne,  whieh  may 
prow  where  it  lodges.  Parlieles  of  tumor  are  fre^jnentlv  earned  by  the' 
eireulaliou  fn>ni  a  prinian'  fix-ns  to  a  distant  oi^n,  anil  uuvelnp,  forming ' 
»e<H)inlury  tuniorH  when?  they  hwljie.  Not  only  [wrtiele*  of  living  ti^-ne, 
but  living'  ur^knisniM,  may  be  conlaltied  in  the  onibolus  and  thoM.*  will 
nrvKhice  tlit-  sume  lesions  as  in  the  phice  fnmi  whieh  they  wen*  derived. 
This  is  et-iweially  seen  in  the  emboli  wliieh  eoiue  from  the  imrulwit  eoft- ' 
oning  of  a  tliroiiibus.  In  tJiis  way  a  Hecondary  abtsee-tiH  imiy  Ix'  formed  I 
around  an  embolus. 

Tiie  LK"clu.sion  of  an  artery  will  pnidm-e  efTeets  in  the  tissnu  ^npjtlied 
bv  it.  Here  the  eU'eets  priHlnetnl  will  dejiend  nimn  the  pivwnee  or 
nWnee  of  collateral  branehcn  going  to  the  same  tisane.  In  certain 
(lartH  of  the  binly  (lefinite  areas  of  tisHie  are  Bup]>Hed  by  detmite 
nrtericH  without  anast<mio«eH.  Such  terminal  arteries  are  found  in  the 
kidnevii,  heart,  and  other  organs.  The  effect  pixnlticed  will  al?^)  de|nnid 
uimn  thf  nize  of  the  anrry.  The  eotlntend  eirrnlalion  may  siiffirt-  fur  a 
small  area,  but  not  for  a  large  one.  Tlu-re  may  (Kr  pn)diiei'<l  by  the 
ocelufiion  of  an  artery  two  conditions  whieh  are  a])|iarently  wiilely  dif- 
ferent. If  the  urter>-  lie  a  terminal  one,  the  tissue  supplied  by  it  Iteeotucafl 
necrotic.  The  fomi  of  necrosis  pro<luced  is  that  dt-sJorllR-d  by  Weigi?rt 
as  coagulation -net^nisis,  in  whieh  tliere  is  necrosi.s  of  the  eell.i  with 
coHgnlation.  The  amemif-  part,  has  a  whitish,  ojKnine  ebaraeter.  aitd  i* 
generally  triangidar  in  shapt*.  the  ajK-.x  of  the  triangle  being  foniie<l  by 
Uie  oeeliided  artery.  Or  a  hemorrhagic  infarction  may  lie  pitxinced.  li 
iwme  ease*  hemorrliag*'  takes  place  into  the  previous  amemie  territory* 
The  sourcre  of  Ibe  blood  in  this  cane  has  biH'n  a  matter  of  dispiitci 
Cohnheim  siipp<ks<'<i  that  it  wiw  due  to  it  fmekwanl  How  fnmi  the  veins 
but  this  can  Ix'  shown  to  be  erroneous,  Iweause  the  infarction  takes  place 
when  the  veins  »n'  lied  at  the  sjiinc  time  with  the  arterj'.  The  IjIimxI 
may  have  various  sources.     It  is  imito-ssible  by  arterial  occlusion  (c 
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hlood  from  o  part.  There  are  nlways  anastomoses  with  the  onpil- 
iri(wi  uf  a  iieiphbormj;  j«rt,  un«l  if  tKc  anwmie  area  Vm  verv  small  the 
cn[Hllar>-  aiiastoniO!*t'B  will  be  stilBficut  to  (jrestrvo  thf  life  ul  the  ti?«ues. 
TIh-  tirnt  efliTt  nf  iincrial  <:K-fUi!*i(m  must  In*  to  lowtT  the  im'jwiire  in  the 
eircukitiuu  ilielal  to  the  o«-vlueitni.  Thv  preswuire  will  be  luwer  \n  nil  the 
vir^eels  of  ihi;  iKirl,  uii<)  the  blotxl  will  flow  into  it  fruni  all  the  adjaeunt 
KTvi^sel^  The  nlood-vc-'wels  In-<n»ne  (li.-Jlcnde*!  nnil  dijipwlej^is  of  iv(l  cot^- 
slc«  take^  place.      If  the  aniuunt  of  \>Viok\  entering;  the  ve:>wls  of  the 

[urt  is  not  «umeieut  to  pnivjde  fur  a  re^^ilar  eirL-iilation.  :ill  of  the  tissue 
tr«-oine>«  neenttie.  The  diaj^lesis  it-  generally  Anppo.-i(*rl  to  ho  <Iiie  to 
_  lutritive  chancer  in  the  M-nlls  of  the  vettfelc,  hut  it  may  he  the  result  of 
'  chaiifte:*  whieJi  have  taken  phiee  in  tJie  chanieter  of  the  hlo^Kt.  A  eomhina- 
tion  U  frequently  !«eon  l>etu'eeu  hemurrhajiie  anci  aniemic  iiifaivtions.  Tlie 
Cftiire  of  the  infarction  may  lie  white  and  arueiiili!  iind  Ih-  t^urmiindeil 
bv  a  henwtrrliagie  xnne.  In  this  ease  f-tiHieiont  ])U«kI  \\iK-s  not  enter  the 
vcfieelt*  In  peuetnite  to  the  wntre,  or  neen)si.s  with  ena^lation  nmy  take 
place  before  it  has  .miticient  time  to  do  :<o.  Various  conditions  of  the 
Dudy  may  influence  the  eflecte  producwl  by  an  embolism.  If  the  circu- 
lation is  feehle  and  the  ^neral  j*tate  of  nutrition  poor,  the  eflect  will  be 
more  dL^iatron^.  Kmholism  of  the  pnlnionarv  arterie*,  unlesit  the  vessel 
be  *tf  roufidemble  size,  may  not  pHnliiei?  any  ellects.  In  tlie  ordinary 
itmditioris  of  the  jiulnioniiry  i-ireulalion  then-  i>^  siiffieicnt  cnpillary 
ii.isi«mi()!;i.-),  iiwUh-tetl  by  the  anaMomoses  of  tlie  hninchial  artery,  to  ppt- 
fk-rw  the  liftr  of  tite  lif^MJe.  In  any  embamiN'-meiit  of  the  pulmonur)'  eir- 
rulation,  e-JiH-fially  in  rhronir  jiu.'vive  wnip«ti<iii,  infarction  jdwnyn  resnltt^ 
Tiuit  a  port  is  able  tti  ivtiiin  its  vitality  nt\er  the  ocelusitm  of  a  larj^o 
artiT>'  snpplyinjr  it  wit  h  UVuA  is  duo  to  the  development  of  the  eollnteral 
circulation.  After  the  li)j::ilion  of  the  feniond  artery  below  the  ])oint 
when;  tlw  profunda  is  ^iven  ofl",  the  lej;  not  uidy  reUiiuH  its  vitidJIy,  but 
in  a  short  time  it  will  W  able  to  p(>rfomi  nil  iti^  func^ionr;  as  well  as 
before.  It  must  receive  the  .sime  quantltv  of  bl«xKl,  and  it  eanuot  do 
thip  unlejvi  the  otiier  arteries  dilate.     No  adetuuUe  explanation  has  been 

r_[ivt'n  for  th*' dilatation  wliirh  tak<\s  place.  It  cannitt  he  (>x]il:nned  on 
piiysieid  {if-Mind:*,  beeaUi*  tyinji  the  artery  doe*  not  prttduce  any  incrco^ 
4if  prcsi^ure  in  the  brunches  jriven  oH*  above  the  ligature.  The  dilatation 
of  the  eollateraU  iu  this  «i»e  i#  uioreeouipHeated.  Kveri'  tiBSue  receives 
juril  tlie  amount  of  bloiKl  which  it  noetic  f<ir  its  nntrition  and  function, 
DUT  no  more.  The  vari'in;:  amount  is  pmviiicd  for  by  varying^  degrees 
i>f  I'ontrjction  of  the  niusxTuhir  walls  of  Lhv  arteries.  \\  here  a  small 
nrltTV  hori  to  .supply  a  targe  [lart  with  blooil.  it  not  tudy  dilate.-^  to  the 
fulleKt  extent,  but  the  calibre  of  the  ves«'l  actually  gn>ws  lai^-r.  The 
dilutatioD  is  the  restdt  of  the  clo:%  relation  lielween  tlie  eidibre  of  the 
artrries  and  the  needs  of  the  tissue — a  rektivn  probably  directly  under 
Dcrx'ints  cuntrol. 


IV.  HTPERTROPETY  AND  REGENERATION. 

In  h\'pertrtiphy  tJieri;  is  an  incirajse  in  the  ^wa:  of  an  oiyan  or  port 
of  the  Uwly,  with  retention  of  the  normal  structure.     In  retrt-nenition  a 
of  >•ub^t.')uec  in  an  or^n  or  |iart  of  the  bi>dy  in  tfislored  by  a  tissue 
rihir  to  tliut  which  \f>  Ii»it  or  which  contains  the  sarac  comttitucnt^. 
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A  ti.sRiiP  ran  fnlarpo  cither  by  an  iniMvawxl  power  of  asamilation  or 
prowih,  »pr  Uy  (liiuiiiutwiti  uf  tlu*  (•oii.sunii>li<m  «f  the  tis-ne.  Such  a  enn- 
ilition  it?  phyniiiliifficjil  (hiriiijf  llic  entire  |iei-ioil  of'gjowth.  Wheu  ii  |iart 
i:*  gnawing,  inuiv  tissiit'  is  li»riiK'<I  tlimi  Ijj  iisiwI  up.  The  normal  sirx-  «»i" 
nrjj;!Uis  ami  tlie  geiicnil  I'otKlitions  oi'  gro«'tli  (lo[K.'t«l  ii[Mtn  pqu-^s  which 
are  inherent  in  the  germ.  In  order  tlwt  growth  nwiy  take  pl«w  an 
aliiiiKlaiit  nutrition  is  neccHnary,  whieh  is  providrtl  in  llie  inira-ntertiR' 
lilV  hy  the  mother  ami  in  extra-nteriiie  life  by  aliinentotinn.  The  gnm-lli 
of  the  liiilivuhisil  tiMtuew  ami  in-jj^aiiK  i«  clejwiidcnt  al.so  on  the  activity  of 
the  hliii.ul- !ii»l  \\»'  lym|ih-cir<'iihition.  An  estreinily  of  a  diikl  oeaws 
to  pr*»w,  <ir  it  may  evi-n  (llminisli  in  sizr,  when  fi>r  anv  rcsuson  the  bloo<I- 
iiupplv  is  liimiuisht^.  If  all  tiie  couditiutis  of  uutrition  are  favorable, 
and  ii  there  tire  no  general  (lit-liirhing  influences  uetlnf(  on  the  tLKf<u<%, 
such  as  abnormal  tcin|>ORiturL',  for  instance,  the  development  and  growth 
of  every  individunl  lake  plaee  at  a  nite  eorresiwiiidiiig  to  tlic  ag«'.  Thn 
influciM'e  of  the  ncrvons  !*\-stem  ior  ftneh  growtn  as  thi-;  is  not  absolut<'ly 
nt'cessury.  Examples  of  this  are  given  in  the  moiistrusities  in  wlni-h 
eliililn>n  are  bora  without  either  brain  or  h'piiial  trord.  lit  theee  rases ' 
the  limiy  may  si»iiietimc>i  show  a  devclopinpnt  even  in  excesi-  of  iho 
nurniiil.  The  cvIIh  np|iarently  fn»ni  the  Ueginning  have  the  [KiWer  of 
exreiv-iive  repiiHhietion — that  is,  repriMhiction  in  esccsn  of  the  malorial 
Used  ui>^for  a  certain  length  «?f  time,  which  ilitTen-  in  different  animaU. 
This  ceaHcs  in  man  at  alxiut  the  twenty-seeond  year,  and  nothing  can 
again  excite  it.  This  doc*  not  hold  for  certain  tissues;  as,  for  iiurtanoc, 
fur  muHck-tf,  for  gbmli>,and  for  the  epithelial  ti^umee  generally.  Id  tbete 
the  ]w>wcr  of  forming  new  siiltstancc  dm's  not  »v!Lse  with  the  end  of  the 
pcrifid  of  growth.  Kvery  nmsetilar  contniclion  ami  even.-  ftecrcrtion  of  a 
gland  takcH  place  at  the  expense  of  the  substance  of  the  muscle  and  the 

f;hiud  ;  and  in  order  tn  supply  this  continual  loss  there  ninpt  ef>nstantly 
K'  a  new  formatioji  of  contractile  substance  or  of  plaud-celli^.     Kveu  infl 
iho  adnit  there  may  be  iin  inerensc  in  the  aize  of  eertiuu  parts  brought  ™ 
alwut  by  exen-iw  an<l  goo<!  alimentation.     Arterial  congestion,  however, 
no  mutter  iiow  excessive,  will  nut  of  ilwlf  produiH-  an  inen-it'^-^l  gmwth. 
Appnrentlv  the  cells  lA'  the  iiuiscles  an^l  jrliinds  will  only  assiniilal*-  when 
they  are  stiniulatJ-tl.  and  ^■onge^tlon  alone  will  not  proiluee  cotitraetion  in 
the  muscle  nor  increiL-ted  tiecretioi]  in  ii  glantl.     In  other  tissues  ».sflimila- 
tion  and  new  formation  apparently  only  dejwnd  upon  conditions  which 
govern  llie  gmwth  ;  timt  is,  the  ialien'ot  [mwer  of  n^'production  and  the 
degree  iif  eongi.-tinu.      In  all  of  tlu-sc  tissues  an  excess  of  production 
may  take  place  when  they  are  ^nbieettfd  to  constant  hyjK'nenib.     Colin- 
heini  think-  that  the  grnwth  of  these  tisnues  is  due  idnne  lo  the  re^hi- 
tion  of  the  bltMKl-supplv.     He  sayg  that  the  bones  and  epidermis  cen^ 
to  grow  at  the  end  of  the  growth  periiKl.  merely  becaus*-  it  all  llie  ulbur 
organs  of  the  IxhIv  are  supplied  with  lilrHid   in  the  pro[K'r  measure,  the 
((iiiuitity  of  blowl  which  tiiey  receive  will  not  be  sufficient  to  ex«ic 
gniwtli. 

The  increase  of  *ixe  of  organa.  due  to  inereaaed  functional  activity 
with  increai^ed  blood-supply  is  familiar  to  us  in   the  museteg  ami  ia^ 
the  ^Inndti.     When  more  «'ork  is  thniwn  nii  the  heart  in  consequene^l 
of  increa**".!  preR*ure  which  has  to  be  over<'onie,  or  in  con^eciuenct*  of 
lesion.^  of  tlie  valvi-£j  tlutt  |H>rtion  of  the  heart  wlueU  is  called  u|K)n  to  do 
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an  incn.-a.scil  aniuuiit  <>f  wurk  betronieH  enLirpni.  An  cnIam>mont  of  tJic 
miwtihir  walls  nC  the  lilaftilcr,  whirli  rt'UitivcIv  cnn  exrecti  Tluit  of  rho 
h«in,  takes  |iliii-('  when,  bwaiis*  of  (itricturo  oJ  tlie  uretlini  or  (.'iilarm-d 
pfustate,  it  is  forxw*!  U»  do  ii  pniittT  omouiit  nf  work  in  oxpfMinfj;  its 
contente.  The  samo  ihJng  may  be  tM*n  in  the  glamln.  Wlitii  uiu-  kitliicy 
lo  d<i*tntyed,  tbc  other  can  unJei^M  »uv\\  an  iiiereorw  in  sixe  ami  wi-t<;;lit 
thnt  it  will  eorrcspttfiii  to  hiith  kidncvs  and  pm[«Tly  perform  tlie  fiino 
titm.-*  i>f  twii.  In  other  glui)d>>  wlilcii  are  not  iKHy-swry  fijr  the  life  of 
th(.>  iiidividiinl,  hui  only  for  the  itreservation  of  the  >'jH>eieh,  as  the  teslieles 
in  man  nnd  the  nviiries  and  iiiamnmry  ^Iiind);  in  tlie  fenuih',  stieh  a  cr>m- 
wvsaXoTv  liypfrtr<:)]thy  iKiejn  not  titke  place  at  ali  or  only  to  a  very  llmit^Hl 
dcprce.  Hyjwrtnjphy  unlv  iKviini  when  in  I'onstsnienw  of  tlie  Vyrs  of  rme 
oi^u  ft  greater  :imount  nf*  work  \n  thnmii  upon  another  i^i^in  ;  AtiA  tliis 
will  not  \ye  the  vjA»e  fur  the  testicle  or  the  ovary.  I-^xtiriKitioii  of  ii  iiart 
of  the  thyniiil  |>liini)  wiH  lead  to  an  inen-ai^'il  .sim-  of  i)ie  {urt  which 
refitains ;  not  only  tiiat,  but  other  glandular  ::^tnictnre?  which  probnbly 
have  the  mnic  function  will  also  undeiyo  an  iiiercaise  of  size  aft^T  extir- 
pation of  a  part  of  the  thyroid  An  incrca«!  in  the  functional  netivit>*of 
ouv  [xirtion  of  tmo  luug  in  eoiim!(|uenee  of  inactivity  in  other  {xirtionK 
will  ^imiily  pnHliirea<li>)t<*ntioii  of  the  illviiili  of  the  Ititif;  which  niiiy  lcu<l 
|o  iitropliy  instead  of  hypertiMphy.  Tn  ^neril,  the  yoiniger  tlie  tlivtue 
the  intjre  reudily  will  <."(jm|H'n«itory  hynertniphy  take  place.  In  ti!«>iK>8 
which  arp  constantly  lieing  tL^eil  up  a  iliniiinislied  cont^iiniplion  may  also 
produce  h)*pertrophy.  For  inntance,  in  the  epiderniis  and  tlit*  uaiU 
there  is  constant  consumption  of  the  hornv  layer,  ami  anythiiij;  which 
interferesi  with  this  content  nibbinp  off  may  lead  to  [Kitliolofrical  thick- 
ening. Tlic  remr)val  uf  piv^ure  from  iis-?ncs  can  also  lead  tu  new  furin- 
ati*in  of  ti'iMie.  The  inner  i^nrfacc  of  the  liknll  can  InT^imc  thickened 
when  the  growth  of  the  brain  in  childluKxl  is  inhibited.  Frwuiently- 
re{>cul»l  mechanieiil  on*!  chemical  irritation  of  the  ti.ssue  miiy  lead  to 
?ij-])crtmphy.  Repeated  irritation  of  the  rtkln  can  lead  to  the  pi-odnction 
of  ealltxities  and  i^orns.  Tht;  eonlinnoiis  iiihalalion  of  dust  can  h-ad  to 
deveh>])mem  of  e«mni-ctive  tirwne  in  the  lungs,  but  this  inn  not  I*  eonsid- 
en-*!  an  hy[Krrtriipliy  in  tlic  true  sent*  of  llie  wonl.  It  is  rather  a  rei>ro- 
duction  of  tisf^iie  to  take  the  place  of  that  which  waw  h)st,  and  the  new 
tis!«ne  hn.^  not  the  game  structure  and  function.  Tlie  csuise  of  hyper- 
tn>phy  in  many  cages  is  entirely  a^kno^vn. 

Formerly  a  sluirp  dii^tinctiou  was  made  between  h^•pertnlplly  am! 
hyperjilaf^ia.  By  liy]x.TtPiphy.  Kirictly  ^jK-akiiiji;,  we  underctand  an  in- 
crcwc  in  tlie  size  of  an  oiy^m  dm'  to  nn  inerenMHl  size  of  itn  constituent 
el«mpni.4,  without  any  new  fomintion.  In  Iiyix-rplasia  there  is  a  new 
fV*muitioii  of  tissiw,  Tlief*  lerms  win  be  uwJ  iuterehangcably,  for  in 
hy|»crtrophy  ihen-  Ik  always  hviH-rpIa^ia.  It  iimnot  Ih'  always  ui^iumed 
that  when  an  oiynn  is  inrreasetl  in  ^i7«  tliere  is  at  the  same  time  inereoAcd 
rtinrtional  ca|wcitv,  bci»u.'>e  the  hypeitrophy  may  not  comx-rn  all  jnirts 
of  the  organ.  \\  hen  a  jfland  ix  inen-a-en  in  jiizc,  this  may  he  due  to  an 
inennw  in  all  of  (he  element**  of  the  glami,  or  only  the  connective  tissue 
nuir  l»e  incretLned  in  amount.  This  imiMTieet  new  formation  of  tissue 
can  reach  »uch  an  extent  tlwit  hy[»ertrophy  may  take  phti-e  in  one  tissue 
of  the  glanti  while  the  other  jurt-  undcnziH-s  atrophy.  In  Mieh  ca^s  it 
is  generally  the  .sjM-ciHc  (constituents  of  the  tiAtiie,  the  guiigl ion-cells,  tlie 


218 


SURGICAL  PATHOLOOT. 


-lied 


nerves,  thp  gland-cells,  fie,  that  arc  atropliicd,  whilr  thr  connective  tissue 
iat-r(.'UR'^  ill  iituouDt.     One  of  the  most  striking'  fxuni[)tt>s  of  tliU  i^  ticvt 
in  till!  ]K'^!ii<l'»-liv|irrtn>|iliy  nftlic  inusi'lr-ri.    Altlioiigli  llu>  iiiii.sirlft4a|t|K's 
to  lie  eiioriiHuijilv  incrf:i!H'«l  in  .si/f,  tliii*  is  nut  Hue  to  an  incrrtwc-  in  ihp 
wntr.U'tilf  Hiil>stiinc<'.      liyjierti-opliy  may  also  take  place-  tn  the  ptTiixl 
of  cmbn'onic  devetopment  or  during  the  poritnl  of  extra-uterine  grtiwttflfl 
without  our  being  alilc  to  aAAign  any  cause  whatever  for  the  increa^ed^ 
growth  of  the  tiiwue. 

The  [MiwiT  (if  i'<»j>:fiieration  in  tijwuej*  is  always  mort'  or  h*s»  litnitt 
Tin-  nmn'  hijrlily  (U'Vi-linwd  tlie  tissue,  thi^  more  it*;  cleiiietitrt  an-  diilri 
cntiatcil  for  nurtir-iilar  fiinetions,  tli('  h'AS  complete  i?"  the  n-gt-neratiorti 
Id  Uie  lower  juiinials  th«  jiower  of  regeuenition  exisst*?  to  a  verv  muc, 
grvnter  extt-tit  than  in  man.  Whole  extreniitietii  of  vmivs  iiiiil  lubslei 
can  he  n^nemted,  and  even  in  the  lower  vertebrates  the  ■*onie  |H>wef 
cxifi^N  The  younger  the  nniiitiil  the  great^^r  the  power  of  regememtion. 
In  mnn  tlie  power  of  regeneration  is  limited.  Whole  pieces  of  tis>ii 
built  up  of  eoniplex  olumeuts,  such  ;is  a  fiugor  or  iKirtiuii  of  the  brail 
which  iH  lost,  _di>  not  regenerate.  In  adults  the  giinglion-cells  of  th( 
nc^^■c-e<■nt^f■s  have  no  power  of  regeneration.  In  the  highly-<ievelope« 
glands  the  jh»w(.t  of  regi'iienition  existw  to  some  degn*,  but  is  linuted. 
Single  cells  of  the  gland  whi-n  lost  an.' eaisily  replaced  by  luidtiplifntioii 
of  i^iirmiindiug  cell'i,  but  when  large  are;ijs  are  lost  th**  stnutnre  <if  the 
gland  is  oiilv  impeiH'eetly  reproduetil,  and  gmnulalion  and  eii-mriciiil 
titwue  tiike  the  place  of  the  lost  substance.  The  surtJiee  epithelium,  lJie_^ 
epithelium  of  the  glandular  ducts,  the  connective  tii>«ue,  and  tlie  nen'O^f 
fioH's  have  thi?  [Ktwer  of  reg^^ncratinn  to  a  marked  degree. 

When  u  tissue  whose  elements  e<'rresp<ind  to  the  normal,  but  wluch 
does  not  perfectly  agn-e  with  the  tyjK'  of  the  tissue  in  which  it  ha--  devel-i 
ope«I,  i-  produce<l  in  a  [wrt,  such  a  new  formation  is  mlle«l  n  heten>pln^ia.j 
For  instunee,  a  cicatrix  in  tJie  liver  reprcs'Uts  a  heteropla^ia,  l»e«iu«'j^ 
although  it  i>^  eoui|iosL>d  of  connct^live  tittsuc  tmd  mav  i-ontain  lypi<: 
ghuuiulnr  eleuieiils,  it*  whole  structure  doc*  Dot  ngrce  with  the  gtnictut 
of  the  liver,  jillliough  this  also  contains  conneetive  tis>-ui'  and  glandular' 
elements.  The  connective-tissue  liypiT[dasia  which  takes,  place  in  the 
coupm:*  L'f  iuHaninuition  may  also  be  n-ganled  as  lietero]>lMsia.  There  i* 
also  n  lumdition  known  as  heterochroni:! ;  thai  is,  a  tissue  may  be  fcirmnl^ 
which  represents  a  normal  type  at  a  certain  j»eriod  of  development,  bufl 
which  no  longei-  eonf<UTns  to  the  normal  ty|>c.  Hvpertroiihy  and  ngcn- 
enition  are  alwavs  assneiatctl  with  an  iiicrea-^e  in  the  ntimber  of  the  con- 
stiluetit  elcmeuls.  liien-ase  in  size  of  an  org.in  may  Iw  brought  aUmt 
by  a.  simple  increase  in  the  slw?  of  the  single  cells,  but  this  does  nut  play 
any  {tort  in  pathology.  ■ 

The  <livisiou  of  the  cells  which  leads  to  a  now  formation  of  tiiume  tt' 
elmnictcnzeil  by  [H'culiiir  pnKT^>fes  which  take  place  in  the  nncteiis  and 
pr<»toplas.m.     Recent  investigation.-  Imve  shown  that  l>oth  the  bndv  of  J 
the  cell  anil  the  nucleus  possess  a  complex  stnictUR".      In  both  the  pro-fl 
tophi'iii  and  ill  the  nucleu*  a  thrcsul-liki*  structure  can  be  distingui.sb*?*! 
which  encloses  more  or  less  nunit?nms  granules,  some  of  «'hich  have  a, 
Twrfectly  definite  form.     Sometime*  these  threads  arc  so  arrungrd  as 
lonn  a  reticiiluin  or  s|K(iig*^work  in  the  tissue.    In  the  nucleus  a  tht 
like  iicticuluui  is  fornieil,  aud  the  iKiiult;  where  the  threads 
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granules.  In  variouit  pinccji  the  nodnl  pinntA  are  lai^r  nnd  more 
markutl.  Tbis  aumv  fibrillu  sitructure  is  mure  ecmdoust-U  annnid  llie 
oiit.'«i<Ie  of  tlio  niirlnit;  utid  forms  lii'n-  ii  ^>rt  of  tncrnlininc.  Iti  the  rell 
iL?tlf  nimli  tin-  stine  stnirtiirv  c«n  hi-  nf*:iignizMl,  l>ut  the  granidps  and 
Uiiviuk  in  the  w\\  stain  (litlirt^-ntly  fnjin  lUutrc  in  tht'  nucleus.  The 
divLMdii  uf  the  cell  i^  prc<*e«U-«I  by  changes  both  in  the  protoplasm  and 
in  \\w  niK'lfUS,  The  ebrniuatin  of  the  uneleus  bet^me.«  arrangfxl  in  a 
difforrnt  iminmT,  uiid  ihischini^e  in  the  nueleut*  scetn^i  to  be  iiret'eded 
bv  changes  iu  a  {mcnlinr  burty  in  the  eell-protoplasni,  known  an  the 
nenln-iTonie.  ThiH  ImmIv  !i|ii»m;ntly  divides  first,  and  ilie  two  ^Tannics 
hftx»nu-  armnged  tm  either  m\c  of  the  nucleuit.  An  unstaintKl,  ttpinillc- 
fonuLtl  Htnietiire  exlen<h<  fruni  thi!*  both  into  tht;  eell  and  into  the 
nneleiir*,  and  tJieii  the  varimiH  changes  in  the  inieii>ii8  take  phiep.  PiviH- 
ioii  rif  the  eell  i*n  brought  alxmt  is  kttrtwn  as  the  karvoinitntte,  or  the 
indirtH-t  ivll-division.  It  was*  at  iirj-t  fuppn^til  that  this  was  the  only 
way  in  which  coll-divi^ion  tiKik  place,  but  there  is  altto  a  direet  division 
uf  tbo  uuel«u».  ThJjf  form  of  eelWivisiou  is  sceu  both  iu  the  leiico- 
ryn-s  and  in  the  lyntphiH-ytcH. 

Tlu"  formation  of  new  (*IIs  is  the  first  stage  in  regenemtitm.  The 
uvvf  fX'Ils  iinivide  tlie  funnative  tissue  fn>m  whieh  the  tyjiical  tiJ^^ue  of 
the  |Kiri  IS  devehipcd.  In  the  rt<gi-neniiioi)  of  tissne-S  the  dilVen^nt 
eiiibnionic  ti"«iies  oidy  j)TvHhnxr  the  s:tme  Hssiie.  Tlio  cptttielial  oelU 
isin  under  nn  cireumstiinee-s  proihiec  (nirtilnge  or  iMine,  nor  is  a  ctmnoe- 
tlve-ti-i-iue  eell  able  to  prinbiw  either  the  surfaee  or  the  glandnlnr  epi- 
ihelinni.  Tliih  law  wa;*  formerly  mit  h»  i-learly  kiuiwii.  and  many 
authors  U'lievi-d  that  the  iiuv-r  diften-nt  tissues  eouhl  be  fonni-d  from 
conDt-etive  lissne.  In  the  formation  of  tbc  epitlielial  ti.".»iiies  tJie  wlls 
h(H-ome  nnlieil  to  one  another  by  inlercvlliihir  sid)st:nie<>,  the  sinieiure 
rouforming  U>  tlie  tyt»t'  of  the  nnrnml  tissue.  In  thi^  formation  of  e<iu- 
neetive  tisciue  the  mo:<t  pn>tuinent  feiittire  is  the  formation  i}i  iutereclluhir 
f-nl»stanee  fntm  the  ei'Ils,  and  the  ehiiratfter  of  this  intereelkilar  substanee 
gives  the  various  conneetive  tis-iies  their  jieeuliar  ni-o|xTtie».  In  onler 
that  hy|>ertn>pliy  lit  regeneration  of  the  tihsiie  nmy  taki'  plaee  the  eells  muwt 
have  the  [Hnver  of  nmlliplieatiou.  Most  of  the  cells  uf  the  body  [Missi'sa 
thic  iwtwer,  bat  others  Heem  t«  have  apparently  lost  il.  These  are  evlU 
whien  iu  theoourjjcnf  developmenr  have  imderg«iiic  a  marked  diiVerentiii- 
tirtu.  The  more  tlie  prf»toplasm  of  tin-  cell  ilepart>  fii'iu  the  tv|»e  of  the 
embryonic  cell  by  dillerentiation  fur  siweitic  pur[Kises,  tlie  more  dues  it 
bc-e  itH  iKiwer  of  ri'genenilion.  The  homy  I  avers  of  the  epiilermis,  the 
non-iuieh-ated  red  bltRMl-corpuecIe*,  (he  gangllon-eells  of  the  brain  of  an 
odult,  all  Mt>m  to  liuve  lost  their  power  of  nmltipiiealion.  The  more 
indifferent  relb,  .weh  as  tlie  eonneetivo-tissnc  eclls,  those  of  the  hoiic- 
niarmw,  of  the  fpleen,  of  the  Iym[ili-glant1s.  and  certain  of  the  epithelial 
«'lls  liave  reliiiniHl  tliis  tMiwer  to  a  niurkeil  ih^>Tee. 

The  jkower  of  niuhl|.tii-:ition  is  one  iiihen-nt  in  the  eclls  theniselve-S, 
and  even  wliett  si'psir.iti**)  fnnu  their  surroundiiigs  and  placed  in  new 
hN'ulitie;)  they  are  «till  able  to  proliferate.  On  this  power  of  growth 
depe-ndrs  the  {Kis.->ibtlity  of  the  wieeewiful  transplantation  of  tissue  ;  timt 
i»,  the  tnin^ferenee  of  a  nietv  (»f  tisisue  from  one  place  into  another  part 
of  the  hrxly.  IV-e^'s  ol  the  |»eriostenm  or  of  the  iKtne-marrow  have 
been  pUu-eu  iu  varioUB  parts  uf  the  body  or  iu  bltH>d-vej^s(-lH,  and  have 
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there  grown  mid  develoiK^l  nunnul  liwue.  Tlie  expt'ritnentti  n'hidi  Jolm 
HiiiitiT  iiuhU*  in  tninspLittliiig  ()i(-  t^piirs  itf  yiiriiig'  riK'ks  intu  the  I'oinb, 
wlu'i-e  tliev  jjrew  iimii-  flftively  tlian  iii  their  noniutl  situalion,  nrt  ivell 
known.  Th(^  tisiJiic  nit»t-t  rnvjiii'titly  tifi^n]  tor  tnini^ptuiitation  is  tlic  r«kin, 
and  this  method  may  lie  used  to  muko  (ip  even  large  losses  of  gubsluiie 
The  preut  power  of  reproduction  in  enibryonio  ti]i^uc8  has  be 
shown  bv  expcrimentt?  in  the  transplantation  of  tiRsne.  The  rartilnni 
of  :in  hdult  animal  either  d«te?*  not  jjrrow  at  all  ■>r  inakett  a  verv  fwbL 
growth  when  1paiihnlan(<'<i  In  nrw  li^^^m*^  Purtionw  of  enihryonii'  (-.irli- 
Ifige  so  tnmspliintru  IcimI  to  iin  cxiTs^ivc  growth,  f^tpold'  aTicI  Zahn 
tnuisplimted  pieces  of  embn'onic  earlilage  into  tlie  anterior  ehanilicr  of 
tlie.  eye  and  ubtjiirun)  a  eoiiHiileraitle  new  formation  of  eartilupe.  Thi 
transplantation  of  ti-ssne  innst  be  done  in  animals  of  the*  same  S|xvie 
beeauiH^  the  blooil-serum  and  tissuc-juiiKi;*  «f  an  animal  of  one  i^\Kvi 
jjenendly  Jmve  a  (WHsiinoiw  nelioti  on  the  cells  of  an  animal  of  anoihi 
t([KK-ie^.  Th(.-  tl':lIl^p[anIl,-<l  tissue  ninsl  also  have  a  fcrtaiii  amount  nf 
dihoKion  and  lirnimss,  otherwise  the  inlefeelliihir  sulistaiur  will  Ik;  dii*- 
8olve<l  out  and  the  tissue  destix>yed.  It  ii*  pi-()!>able  also  that  the  eelU 
need   fflintaet  with  the  adjoining  cells — that  they  derive  mutual  tni| 


itnit  from  e:ieli  other  in  their  effon.s  to  live  In  strange  Hurrouiiding 
,n  general,  the  gixjwth  of  the  tissue  transplanted    is  limiteil.     This 


.1^ 


e>i|H'*'iiilly  the  eni«  with  pieees  of  tii^uc  whieh  are  imjilanted  deeply 
in  the  body,  Oroi^Th  onlv  gnes  on  for  a  certain  time;  it  then  ceases, 
and  the  eelU  may  disap)>ear  by  abwrptiun.  Ak  a  rule,  trauxplantatiun 
nf  tlie  skin  is  nut  only  tlie  most  iLsi-ful,  hut  h  (he  most  siiewssiful.  The 
tranr-plantation  of  skiu  ean  be  made  bcdh  on  fresh  and  gmnulaiing 
wounds,  et-|>eeiullv  on  wounds  whieh  are  eovereil  with  vii'^i'ular.  aetively- 
growing  gnuMilatiuns.     Ivsirge  tliin  piwe*  of  skin  whieh  have  been  cnit  off 

with  11  sharp  knife,  ati<l  wldrh  eousist  of  only  the  epidcnuis  u'ith  the  ■■"*■ 

ends  of  the  ]mpil1ic  or  only  th?  npi>er  |Mirti<m  of  the  eorium,  tnav  bcfl 
plaeetl  on  fresh  granulating  wounds  and  ke]>t  moist.     The  adliesi»>n  of 
the  tissue  tiike^  place  bv  ni«iris  of  the  ]yni|)li  or  bhxHl.     After  alHait  eight 
days  the  transplanted  tis.ii]e  lx'<'omcs  firmly  united  with  the  tissue  iM-neaiJi. 
Portions  of  the  tissue  nuiy  be  kept  for  sevend  hours  in  normal  salt-solu- 
tion before  they  are  uhciI  for  tninsptantation.    The  nutrition  of  the  lran»<fl 
pluuto*!  piece  uf  ti*i«uo  apfKaiis  to  take  place  lin*t  by  means  of  the  imbibi-™ 
tion  of  nutrient  inuleml  frnin  thejuiee«  of  the  ti»BUe.     I^nter,  a  germinal 
tissue  l>eanug  bliKid-vessi-ls  gn)ws  u]>  into  tlie  transplanted  tissue.     Inj 
sonii"  wises  it  Jip[Miirs  to  be  evident  tliiil  a  direct  courHvliou  is  fonntttfl 


between  the  b|i)oii-vpsw.'ls  of  the  tnuisplanted  tissue  anil  ihos*:  of  the 
old  tissue.  It  is  hardly  i>os8ible  to  sumxise  that  the  transplantation  of 
large  ]wirts — such  um  the  entire  linger,  for  inshuiee — would  be  »mx-es*fu" 
were  this  not  the  «isi'.  It  would  appear  iinpossible  for  an  enlire  fingerl 
to  receive  sufficient  nntrimeni  l»y  mwuis  of  imbibition  t"  ktvp  alive,! 
Jiefore  new  blot wl- vessels  eonid  grow  from  the  base  of  the  finger  into 
iJie  severtnl  iiart  necmsis  would  certainly  take  place,  yet  we  know  tlrnt 

}Hirtioris  of  the  tingi-r,  and  even  enliiv  fingers,  may  be  cut  off  ami  kept 
or  some  time,  and  then  be  successfully  replaced.     When  the  snrfaca , 
epitheliiun  it*  (ninsplantitl  the  horny  layer  is  e;)st  off,  and  the  adhering 
tissue  at  first  etmsists  only  of  ihe  lower  layer  of  genuinal  tissue  upon 
vhich  a  new  homy  layer  is  formed. 
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llic  process  of  pigntenhitum  in  tlie  tskiii  has  btvii  studiefl  tty  means 
of  the  trunsnlantaliuti  of  epirlicliiiin.  It  Ims  Ix-cn  fomu]  that  when  the 
akin  uf  u  wfiite  tn:m  i»  tnuii^plantnl  on  u  iiemij  tlic  tnuiisptauU-il  Mkui 
tHMiti  iH-fHtiiie!*  pi<^iien1«.-(),  uiid  the  pii;niente<I  skin  of  the  iie<^rt>  lo^es  \{% 
pi^neut  when  iraiisplauted  on  a  white  man.  Tiiis  exiK-nincut  shows 
eleiirly  thai  the  t^kin-piKmeiit  \»  not  formed  in  the  epitheliinn,  hut  'i» 
•derived  fniin  eelli*  in  the  tiscuie  bonmth,  whieh  have  tlie  phyMiolof^Unl 
power  of  toriuing  plgiuent. 

The  qiiL'slion  a;*  to  the  eaiiw  of  ]WtholiP{;ic^il  new  pniwtli  of  liwnr  in 
rejTfneratuin  and  the  eonditioiis  neeessiirv  for  it  to  take  place  is  tpiite 
obscure.  One  of  the  theories  with  regum  to  tlii!<,  and  which  apjHtarii  to 
be  very  plau-'^ihle,  \a  timt  the  cells  nf  the  Hi^imc  liave  nn  inherent  power 
oH  grovrth  whieh  \^  hold  iu  check  by  their  relations  to  the  sun-nuiidiug 
"'aeueB.  When  this  rrlatiun  is  alten'il  in  any  way,  aw  whi'ii  a  loss  ot 
Ibstance  takes  pbicc,  the  eclU  in  the  vicinity,  havinjr  the  iiihihitorj* 
infincnee  of  the  Kurnxinditig  tis.*^ueK  removi^d,  ikuI i finite  ueiively.  OUier 
«baervcr)S  IwHevc  that  the  cells  havi-  a  eeilani  irritaliility,  a  miwcr  of 
ftction  whk-h  may  take  the  form  of  growth,  and  under  the  innueniMi  of 
Cfrtain  e<inilitioiis  of  irritation  they  nmy  l)e  exeite^l  to  };niwth. 

Arnon^  tlie  inHuenecri  which  increase  llie  capacity  of  prolifcnition  of 
the  ci?lU,  and  which  Iwid  to  a  new  Ibnnatiun  of  celU,  inerea(*e4l  nntn- 
tion  hnmphl  almut  hy  hyjM'nemia  ha:^  an  inijinrtant  ])laee.  It  is  certain 
that  thifi  eonjreittive  h^'ptTicmiii  ninkos  possihle  nn  inenMse  in  the  niitri- 
tiuu  of  the  vvWi^.  It  in  prohablv  ueceiwU'V  for  eelt-pi-uUfemtioii,  but  it 
not  pmttahle  that  this  sdoiie  leads  to  pndife ration.  The  eelU  are  not 
Douri-tfuHl,  hut  they  nouri.-ih  theuuM'lvet*.  In  jreneralj  it  is  prolwihle  that 
pndifemlion  of  the  ti-tsne  in  n-j^enenition  f^hould  I>e  repir<le<I  !i.s  a  nceond- 
ari*  prtMi««  which  in  uioft  ea**.*  de|»end*  tipon  a  r^Miiovnl  of  the  restrie- 
tiinift  (if  growth.  Ill  various  attempts  which  have  Ikvii  nuule  to  excite 
f^wth  by  ehcmical  and  nie<>ha]iieal  irritation  ii  lesion  of  the  tiwue,  a 
tmoum  of  HJiiie  !?<^rt,  i^  a1way?i  prinlucei).  It  niay  lake  the  form  of  a 
dirwt  h»w  of  ^iihstance  nr  of  neirnisis.  The  rej^'ncmtive  ehanj^'r  which 
take  place  in  the  epithclitmi  arc  relatively  simple.  Hivifiioii  of  cells 
tak*-?^  place  l»y  menn."  of  karyt'kiiiesis,  and  may  Ih*  c-asily  suidied,  In 
Mitlhelinni  comiioseil  of  several  layers  <t']|-4livii4inn  appears  to  take 
pWe  i»nlv  in  llie  cflU  of  the  d^t'iK-j't  layers  msir  the  lihMKl-vewKuU. 
These  ivll-t  are  alMnypt  yonii}rer  ilmn  the  ntherr',  and  their  protoijla.'^m 
ha.4  un*h^f>;iine  no  dilFen-ntiatidn.  The  ftmnalion  of  komtin,  repi-csent- 
m>r  a  dilfen-uiiation  of  the  wlls  f»f  the  J^kiM,  only  tjikc-i  pla»H' afler  tlie 
cellfi  have  Ix'en  proihi<-e<l  a  certain  leufjlh  of  time  and  are  removed  a 
certain  di^^ince  Irrmi  the  centre  of  ^ruwtli. 

In  the  rc^neration  of  any  tiaeuc  the  new  fnrmntinn  of  eelU  does  not 
seem  U*  take  place  fntni  any  part  of  the  ti^.'^iie  at  random,  but  onlv  from 
certain  |»ortiou»  oi  lb*'  ti»Mie.  This  wa**  lir-l  studied  by  Kk-niiiiinj:  iu 
the  lyniph-i^dand,  aixl  lie  found  that  in  the  ^daiid  there  are  rt*i"tjiin  it-n- 
In-s  of  jiniwth  whieh  he  dcNcribc*!  as  the  "  kciineenlrcn."  In  the  liver 
BUt'h  phu-<>s  are  seen  in  the  jtcriplier}'  of  the  loEmle,  and  in  tlie  ^kin  in 
ibfr  lower  hivers  of  the  cpithelinm.  It  ii«  vcrj-  prolmble  tJmt  this  is  due 
to  more  favorable  conditions  of  nutrition  of  the  cells  in  these  centres 
of  trntwtli,  but   it  may  be  lliat  in  these  pla<"es  certain  iflla  retain  their 

bryouKJ  puwer  of  ifrowtb.     The  newlv-fomied  t^Us  fp 


not  thn  sanjp  raoi-pholodu-nl  hihI  functionnl  cliaracter  aa  the  old,  and  mny 
appTxmeli  tlii.-  cruLm'unic  typo.  lu  tlie  tivw  tWuiatioQ  uf  epithuliuiu  in 
ific  lungs  which  Ijikr::'  plaiv  in  diitmii;  inllanimntion  aivonitmnii.fl  H-ith 
extensive  loss  of  opith^-Iiiim  lininjj;  the  alvt-oli,  the  n»>wly-u>rmed  cflla 
in  tliu  Jilvi'oli  fn'i|iii*iitly  haw  lUv  rlinnidur  of  Mihimnnr  cells.  On  Hur- 
(jices  which  air  lined  with  I'ilinted  epithclinni  the  ncwlv-lorniwl  ovlU  do 
not  aci|uiiv  cilia  for  tionie  time,  und  in  the  place  of  ciliated  t-pitliolium 

Eavenient  epithelium   may  lje  fonned.     This  i»  fr(H|uent]v  eccn  in  th^| 
ealinfjof  nicer*  of  the  Inr^-nx  and  trnehen.     .Small  losses  of  swbtitaiK* 
in  the  surface  e]iithelium  are  usually  ijuiekly  replaocd  liy  growth  of  tlie 
epitlielium  in  the  ucijirlilHirhttod. 

Ijiwji  uf  stibstiinee  in  the  j|.daiidular  epilhelium  i^  qniekly  replaced  in 
cose  tile  struclurc  of  the  jjland  is  n4)t  allei-wl.     Thu;*  in  the  kidney  the 
\tw!>  of  single  cells  in  the  epithelial  tuhnles  nOer  tnflnnimation  ficxnim- 
panietl  by  dc«iuamatiun  ir-  (]uickly  restorwl  by  repcneralion  piwceding 
fnira  nci(;hl>r>rin{^  cell-*  without  any  |H'nnjinent  lesion  iK'injt  prmhiei-<L^ 
If,  however,  the  s-tnielnre  of  the  tiwue  i«  dotroyetl  and  the  relation™ 
M'ith  the  wirroundinf;  tij^jines  altereil,  complete  n-p'neraiion  is  not  apt  to 
take  place,* and  the  site  of  the  loss  of  suhstanee  is  (►ccupii'd  by  eicjitrifial^ 
tirwue.     In  f^laads  in  which  two  Rorts  uf  ej)itbe]ium  uu>  found — an  tliuJ 
liver,  for  in^tiuiee,  in  which  we  find  l)oth  tivcr-eelli*  atid  hile-dncti* — in*" 
eases  r»f  1o$m  of  snhstanee,  n*m-neniti<>h  tnkis  place  mow  refldilv  :iiid 
more  extensively   from  the  bile-ilucts  than    fn»ni   the  liver-<vl!s.     The 
epithelium  llnitij^  the  hilc-tliir'ts  is  of  the  same  chnnieter  as  that  of  the 
livcr-celU,  and    represents  a   condition  more  nearly  approaching  tlin 
ernbrj-onii!  state.     In  some  eases  after  loss  of  sulwtancc  in  glands  a  ncwi 
formation  of  pkind-tistine  take*  place  In  the  !«ame  way  as  in  the  enibryowl 
In  the  eomiH'nsjitfirv  liypertnipliy  «)f  one  ^land  wliieh  followH  the  luw 
of  a  plnnd  of  similar  stniftnrc  and   fimetion  there  may  be   both  no- 
inen-a>c  in  the  size  and  function  of  the  epithelium  of  the  renminia^ 
gland  and  al:^)  a  new  furmiilion  of  ti.-<i<ne.     Thi&  has  been  studied  in  tlie 
growth  of  one  kitlney  which  follows  after  removal  of  the  other,  but  it  iH 
not  vet  fully  tinilcrsttHKl.     It  is  not  certain  whether  there  is  a  new  for--* 
mntion  of  ei)m|»lex  stnielurcs  in  the  kidney,  sneh  as  the  j,'lonicruli,  or 
whether  these  sim]dy  increase  in  si/e  and  in  functional  cajKicily.      If 
new  glomendi  arc  inrnietl,  llii-i  cnuld  otdy  lake  plaet-  by  a  geui'nd  return 
of  the  tiw-ues  to  the  enibn-onicconclitiini.    Xow  tubules  nnist  {**>  fornietl, 
and  ut  the  end  uf  these  glomeruli  nlu^i  in:  pnahiced  in  the  sume  nuinner 
us  in  the  embryo.     In   the  growth  of  the  kidney  which  Inkes  place 
before  the  adult  ^ize  of  the  organ  is  reached  there  does  not  eeem  to  be 
any  new  formation  of  glonienili,  wliieli   dimply  nndei^^j   an    increase 
of  size.     The  youns^M*  the  kidney,  the  smaller  the  glomeruli.      In  the 


(jpitheliuuj  lining  the  intestinal  canal  e.\len»ive  ^mn-t'sses  of  n.-generatiuQ 
may  take  place.     In  the  hmlittg  of  birge  tyj)hoiei  ulcers  of  the  intestine, 
just  as  in  the  healing  of  nicer*  of  the  f>km,  there  Ij?  a  new  growth  ofj 
epitlielintn  which  extends  fnini  the  edgi-s  and  covers  over  (he  loss  al 
substance.     In  the  ncwlv-forrned  epithi-ltim)  the  simple  glandnlar  cr%"^ 
are  produced,  but  the  more  higlilv  diilerentiatetl  s-tructuix's.  such  a.s 
\*iUi,  are  not.     The  newly-formtHi  o;land>  are  not  !*o  numeron-*  nor 
lliey  have  the  aame  typical  stmctnre  as  in  the  nornial  intej4ine. 
Sometimes  in  the  process  of  epithelial  regeneration  the  new  fomii 
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tion  'if  (isfiiio  nmy  be  far  in  excess  of  tlmt  newsairy  to  supiily  the  defw-rt. 
TTio  (•pitht.-Uuni  in  evcrv  part  of  (he  [mxIv,  uspwiallv  the  siirfact*  epithe- 
lium. 1i:i«  an  ahuu«t  milimite*!  |K>wer  of  groM-th.  Jf  Uieix*  Is  a  tletiui(e 
chfiiigi'  ill  \\\v  fliararlor  i)f  the  omnei'live  tii^iie  tK-nentli  it — if  ihe  imr- 
innl  eviineiiive  tisenic.  fi>r  inrtanc?,  i«  roplao^xl  l>y  a  ti*j»u<?  containing 
ul  ntiiiihens  iif  <'t>Us  with  h  t^nuill  aiuiiiiiit  i>f  l(»i»s(>  iiitcnrelltilar  >i]lt- 
f/tuaiXA — the  opitliolititii  gntWK;  downward  into  siirh  n  tirMin*.  At  the 
edf^  of  ulcere  of  the  ^kitl  tins  at^picid  growtli  uf  epithctiiini  muy  titkc 
pUiPc  to  sHoh  un  fxicut  that  tlie  .■itnirtiiiT  of  a  typicid  ciiitlitOial  fjirt-i- 
noiua  IU3V  Ik?  prrKhict*!.  The  fi;ntwth  nf  the  cpirhrlinni  onlv  cNtt-mlR 
ititn  the  |KithohH;ii!;il  ooniiective  tl-vsiic,  and  the  lumnal  ti^^sai'!'  an^  not 
invadisl  Ity  it-  In  eiiscs  i>f  iiilrMinid  yntmv  the  epitlieliuni  of  the  crypta 
of  LieU-rkfiliii  gnnvs  downwartl  thmtiph  the  suture,  and  an  oxtoneive 
g^iwth,  rv?4'Jtihliii;jr  an  adenontn  and  extending  even  to  tlic  iieritonnuni, 
may  take  place. 

In  all  pnKX'sse.s  of  rejjenenition  n«w  forniatinu  of  hU"Ml-\t'>*!c-U  plays 
an  ini|K>rtanl  part,  liecaii-<e  only  hv  n  new-  furitiatiiiii  i»f  hlnnd-vc-'^^'ls 
can  the  exce6»*ive  nutrition  whicJi  is  neresKiry  for  i-ej^renerHtion  \ye 
hmii^it  alHint.  New  blood -vet^^jti  will  Ih>  formetl  even  in  nuti-vax-idiir 
pjirt*,  UA  in  the  cornea.  The  new  fornution  of  blood-vessels  lias  Ix-cn 
•iufH<-i(>ntlv  <^^MiMdei*e«l  in  luflaniiiiation. 

The  diffen-nt  ini-rnbers  of  tlic  <imneelivo-tii*»ne  proup  jiliow  a  marked 
diff*Tfnrf  in  th«-ir  rcsiKftive  |>owers  of  regenemtioa,  whii-h  nn'  ninst 
■dive  ill  the  piTiofteum,  the  boiie-niarn>w.  and  tlie  lynijdioid  tissue. 
The  cartilage,  on  lli«  other  hand,  is  ejipidde  of  only  a  slij^ht  [wwer  of 
icpenemtion.  t>u  the  s»?w>nd  day  after  fraeture  of  bone  the  etdls  in 
the  vieinity  of  the  fnu'liire  onlarj^*  ami  multinlteatiim  be>rin«.  In  the 
phy-ii'|((ifi<iil  rvgi'iieral  ion  of  tiwiie  the  newly-fornied  cellf  take  the 
nliiciMif  tlu!  old.  Il  i.s  siinidy  a  growth  of  the  old  ti^^ne,  willmnt  any 
inli-niieiliale  .«t*-ps  and  withont  anv  al|er:iti<»n!*  of  stnu-tnre.  Wlien  a 
lai^  uniouut  of  yuung'  tissne  in  formed  in  a  short  tiuie,  the  character 
uf  the  old  ciftMie  is  not  immeilialely  reproilnced,  btit  the  i^niwing  ccIIb 
and  the  h!ood-ve*ieU  form  a  cenniaal  tissue  which  is  iiAnally  kiviwn  as 
frninulatioii  tif^mte.  The  extent  to  wliieh  tliis  is  piXMlueetl  varies  in  dif- 
ferent Gi>es  ami  deiM'nd-j  apon  the  cajmeitv  i.f  frmmh  of  the  tiiv^iie  on 
tlif-  one  liand  and  the  extent  of  tlie  Urr^ioii  on  (he  other.  AlW  fmeture 
of  iioiHis  an  exee#ivi.>  amoitnl  of  this  g>>nninal  tissw>  may  be  prmhn^-d. 
The  jjrowinp  *vlU  are  larjpT  and  rirlMT  in  prnt^ndasm  than  the  oells  of 
thv  «dd  tisciie.  Tliey  may  have  one  or  t«'o  nuclei,  and  H.mielinifs  cells 
with  riumenius  nuclei,  tlie  s<»-callcd  giant-cells,  appeiu".  All  llie  ci-lls 
liiay  unite  in  the  fornuition  of  (he  fntim*  tissue.  A\  hen  coniie«-live  lis'^ne 
iU;v'e|i>|is  frurii  such  cells  they  are  known  as  fibrobla.'^is  or  inobla>~ts. 

The  formative  cells  of  cartilage  nnit  bone  liave  received  (lie  name  of 
obomlntblattUi  or  •wteoblaxt^.  The  niofst  varying  forms  of  cells  are  seen 
in  tlie  forming  eonmx'tive  tii^^ne.  Ilie  first  step  in  the  fornmiion  of 
the  definite  ti^-me  Ij*  w-en  in  tin;  apiK-arince  ot  fine  fibrillar  bundles 
betwei'n  the  <t<lls.  nr  a  lioinog<>neoaH  inti'n'cllular  -uiis(aia-e  iii^iy  lie 
fomwl  which  afterward  becomes  diHerentiatevl  into  tjbrillnp.  The  for- 
mative cells  incrcaee  in  sin?,  and  finallv  lie  in  stnall  qiace»4  in  the  tit<sue. 
In  the  development  of  hyaline  cartilafrc  a  hyaline  grcaind  substance 
appeam  bctMreen  the  cellti,  and  the  4-ht>ndn>bhi^  a^ume  a  round  fonn. 
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Ah  tile  ground  siibstanre  increHtsPs  these  (tells  benome  ^onaller,  an<I  fimilly 
lie  in  round  spaces,  the  wall  uf  whicli  fonus  the  caji«ule  of  the  cartihig^ 
cell. 

The  formation  of  new  hswou-j  tirv-^iie  U  a  verj*  complex  pnteess.  In 
iliiK  u  liL>nH)gi'iiti)us  or  libt'itimis  stihstaiKx-  fumi-v  l)ctwc«>n  the  ci'Il'^,  :iih] 
afteruiinl  JK-eonies  iiifiItnHe<l  with  lime-wtlts.  The  forming  eells  f>eeionie 
smaller,  aud  (inully  lie  in  )«inall  irn^nlur  <.^vtt)eci,  luid  are  de^i^nated  af^ 
hone-cells.  When  theri-  i^  an  iihiimhuit  foniiation  uf  j^rniimd  tiw^ue 
this  ilirret  rhanpe  of  ihc  tissue  into  hont  is  limitccl.  Within  the  ger- 
miiuil  ti.ssuc  an  irregular  niesliworli  of  firmer  tiiwue  may  up|H-ar,  due  to 
the  formation  of  firm  liomojreneinis  tii'tiue  lietu'wii  the  wIU.  This  is  at 
first  not  calcified,  and  in  known  as  osteoid  tiK^uo.  Aflcrwartl  (he  inlei^ 
<%llular  mibmUimv  hcenmos  iniprc^nattrd  with  lime-snliA.  Tho  iieH'ly- 
fnnncd  nsseiMH  tissue  is  vert'  exU-nsive,  being  atttU-T  and  hniser  in  struct- 
ure than  the  old  Ikur',  and  the  jinidual  t-wiversion  of  this  newly-forniwl 
tisHne  into  a  ti«»ue  similar  to  that  of  l>one  is  (|nite  a  slow  pnK-et^ 
Mucous  ti!*j*ne  is  formed  friHn  the  germinal  ti-isue  by  the  formation  vf 
honiopeneoats  gelatinous,  interrellnlar  Mibjitnneir  which  eontninH  maein. 
Mucous  tissue  frequently  represontn  a  transitory  stage  of  growing  eon-^ 
UM'tive  tiKsue,  and  it  iiiuy  l>e  uAenvard  eouverted  either  into  fat  or  inU 
fibrillar  coimec^tivc  tiHsue.  Adi|Hit4(>  tissue  niny  develop  in  jilaces  whici 
nonniilly  (■(Hit;un  frit  or  it  niav  form  in  any  of  the  eonneetive  tissuen, 
Tlif  regenemtion  of  the  blood  is  a  jiroecfss  whi<'h  is  not  well  umlerstoodj 
in  spite  of  the  frc<iueney  with  which  it  takes  plaec.  The  blood  i-.  i 
very  eoniplex  tissue,  ooutaintng  a  utinibcr  oi  elements  of  differeo 
origin.  The  foraiatirm  of  tlic  mutid  mon<HnirIear  epUs  of  the  hlon< 
takes  plaee  in  tlic  lympluttii;  trluni],4,  juid  theM.'  eelU  are  rtimply  takei 
into  the  blood  from  the.-*'  glarKly.  AVc  know  ven,'  little  about  the  fop 
mation  of  tho  polynuclcjir  leucoryt/:'S.  Tins  takes  place  in  the  l>on& 
maiTowaiid  in  the  Hplceii;,  hut  the  varioas  steps  conneettHl  with  it  an 
not  known.  There  are  eelU  in  the  blnwl  which  are  regurded  as  pro 
genitors  of  tho  i«dynuclear  leneoeytes,  though  the  number  is  too  »ual 
for  »H  to  n'gard  them  aw  tfie  only  progi-int^iiii  of  tliCH?  eell^  Tin?  iiftt 
formation  of  red  cnrpus<-Ies  is  better  undcrsttMid.  It  is  rfupi>osiHl  tlm 
ihey  are  formtHl  in  the  iKint^nmrnnv  fn^un  ^.-ertain  eellsn  whien  are  calte< 
erftln-ohhist-ei,  by  conversion  of  the  |)n)toplasin  of  the  wlls  into  Uie  ra 
corpustde,  the  nucleus  becoming  extrud^. 

New  formation  of  muscular  tissue  takes  place  only  to  a  limita 
estCTit  at\er  loss  of  substance.  The  incitase  of  size  of  the  muscjes  ii 
hy[KTtru|>hy  is  pfiiietpally  due  toincix-ase  in  size  of  the  inuwidar  tibrf« 
After  injury  or  htss  of  siihstarKH-  in  the  muscle  the  muHcle-nuclei  Ihm^hiH 
elougat<Hl  and  divide.  The  cells  of  the  connective  tissue  and  .sareoloninu 
alMO  show  rapid  pmlifenition.  The  substjuiee  of  the  muscle  between  th^ 
nuclei  becomes  hmki'ii  np  itito  larger  and  smaller  masses,  so  (hat  thd 
musck--eclls  lie  in  s]«kvs  between  these  fnignicnts.  The  fnignient^  an 
ab«orl>ed,  and  a  new  formati(m  of  muscular  tis-tue  tjikes  place  fnmi  Ul| 
newly-formed  celU.  The  process  is  quite  a  slow  one,  and  is  fretiuenllf 
not  com]>tcted  until  two  months  after  the  injun.'.  AVhen  the  1(X«  ol 
Bulistancc  is  extensive  there  is  never  .sufficient  new  formation  to  cmqi 
plutely  supply  the  defect,  imd  the  gap  is  woiipie*!  by  connective  tiisue. 

liegiiiierutiou  of  tlie  cellular  wmstitucjits  of  Uiu  central  nervous  h 
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mni  take  place  in  man,  or  in  the  inammolia  j^nerally,  in  iwwtt-oiiibn*- 
onic  lifW.  Wtiea  there  id  a  <^mall  lu»8  of  »ubii(ance  iu  liiu  cvntrjl  Qurvous 
syKiem  a  fi>niuilii»n  of  «tnnc*tiv<;  ti«siio  takes  [iluiu; ;  if  iIk-  Io-w  in  lai-ge, 
a  cyrt  is  fonn«J.  New  formation  of  ncrvo-fihri^  of  thr  iMTinlieral  neiv 
voiK  ei)'hteni  i-s  fp(!«|iiently  Htten.  It  tnki>s  nia»-e  in  all  «i!*s  wlieu  nen*c- 
filirc«  are  cut  lu-nisN  or  in  any  ^vay  ]iinr(i!i!ly  tlcsimyed.  Degeneration 
always  take!*  pliKt;  in  tLo  periplHTal  iwrt  of  tlie  nervt'-filjn?  after  iwption 
or  injun-  of  any  H>rl.  The  ix'iilnil  psirl,  ImviTi};  a  foijiieelion  with  the 
nfrvo-<T;*n.  preserves  its  vitality,  and  from  thl«  growth  tnke.s  place. 
Hi^jcucrjtiuD  bcpius  in  the  ccntrul  stiuap  of  a  nei-vc  a  very  few  daya 
after  scetiou,  tatung  plaeu  hv  a  growth  of  the  aKiK-eylinder  of  the  cen- 
tral end  of  tlie  iKT\*e.  When  the  periphenil  deicenerated  nerve  in  in 
nmlacl  «it]i  (lie  e<('u)j:al  end,  the  growing  fihre*  will  extend  along  tlie 
old  n*iTre  to  it.s  nnL-wiilar  or  sensor^'  distrihntion.  Tlio  prpj*nee  of  the 
old  ner\'e  pve?*  the  |»ni[ier  din«,-tion  to  the  growiug  fiWei?.  If  (lie  gmw- 
iiig  axis-i-ylinilei's  ilo  not  ivach  the  old  nerve,  tliev  inny  extend  fur  some 
di!<t.'LmH>  in  the  <'i>nneclive  tissuess  hut  more  usnally  iKey  either  undergo 
atrophy  or  take  xmriouii  directions  into  the  titirronnding  tiHriUut  and  are 
finally  lost.  Kegenerative  proeuiiwef*  may  alw)  take  place  in  the  rentral 
eiwjs  of  the  nerves  after  amputation.  The  regenerative  growth  may  he 
ciinjiiilerahle.  and  laige  iaasji*i-  «»ni|Mts«l  entirely  of  a  wtnvohition  of 
ralled-up  nerx'en  may  appear  on  the  ent  ends  of  the  ner\'cs.  These  are 
called  **aiuputattau  ucuroiuats"  and  frequently  ^v«  riae  to  a  great  deal 
of  |uin. 


V.  DEATH;  NECROSIS;  ATROPHY;  DEGENERATION. 

Thk  tuwips  of  the  IkkK  are  only  e:iiiable  of  exinting  and  pre.serviiig 
their  fniu-tion  for  a  certain  h-ngth  of  time.  Their  power  of  regenera- 
tmm  bvooDicTS  less  and  less  as  age  advanec^  and  linalLy  the  I'egenenitive 
prooesseH  are  no  longer  able  to  keep  |iiu'e  with  the  rupidly-advaiieing 
pnineKseA  of  de}?>nemtion.  Death  from  ok!  age  may  be  nltrihute<l  to  the 
gradual  wtaring  out  of  the  organs  and  tlie  gradual  loss  of  n-hititanoe 
whieh  the  diminution  of  the  jxiwers  of  regt'neralion  entailn  n]x>n  them. 
I^iff  eeacvs  with  the  gradual  dentruetiou  of  the  fniietioii  of  one  oigau 
after  another.  l>e<<truetion  of  the  fnnelion  of  the  heart,  uf  the  lungs, 
or  of  the  nen-oufi  sy>ftem  jiroduces  death  in  a  very  short  time.  After 
d<--InJetion  of  the  funL-tioti  of  the  intestinal  «inal,  of  the  liver,  or  of  the 
the  kidm*yh  ibc  organirtnt  a,-*  a  whole  is  ju-(t  as  certainly  deprived  of  life, 
but  some  tinif  may  elapee  before  death  take»  plaee. 

In  eontnidir'tinetioD  to  this  general  death  of  the  organiRni  the  loeal 
death  of  a  pjirt,  or  of  single  cells  nr  gronpi*  of  cell*,  i.s  called  nwrxK-iis. 
With  the  appeitrauce  of  this  kK^^d  death  or  nwimtiis,  affecting  groups 
ol'  cells  or  an  entire  org:in,  changes  of  stnictnre  take  place.  Theae 
ehanges  of  alriielure  r;M;<'nr  w  unidually  tliat  it  is  im]K)fisible  to  deter- 
miue  llie  exai^t  moment  when  the  cells  ceaj*  to  live,  and  frequently  in 
the  early  stiigi>  of  nccnKis  neither  the  microscopic  nor  the  macroscopic 
«p|M!araDce  is  miffieient  to  tell  us  whetlicr  neero«i«  Inw  taken  place.  The 
esnan^  of  nivrohis  of  the  tL-^stie  nre  various.  The  ti.-'.-'ue  mav  I>e  d(^slntve<l 
by  direct  mechanical  or  chemical  ainion.  A  finger  van  be  crushed  bv 
Vol.  1.— IJ 
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oxtomal  vinloncc ;  a  imrtion  of  the  skin  may  be  c1fstTayc?(l  br  ^ilphurin 
acid  ;  and  perms  mnv  tlosrroy  ti*me  m  wliich  thcv  develop.  The  thermic 
dfath-|K»iiit  of  |)nj|oi>la»ni  liw  bftM'een  o-t^  mm  GO'*  C.  If  tissues  are 
ex|jo»;e<i  to  thin  de^nir  of  lieat  fur  n  sliorr  time,  ner-nisi*;  is  jirtxhiee*!. 
Li>wi.Tiiig  th<;  teiiiiK'ralun.'  does  not  wi'iii  to  t-xerl  the  «ime  iutfavt>rable  ^ 
inilticmw.  Kvcn  in  tiuunninlK  [iortinn(4  of  the  IkhIv  ntuy  he  ctiniiiletelyfl 
frozen  for  a  fOiort  time  and  iift^-rwanl  be  redtorcd  to  funeiiftn.  Wh(-n 
the  tissUL'!*  (lo  not  receive  tht-  pni|H'r  fiupply  of  l»lo<^l  their  fiinetioii  and 
h'(*is(!tiiei'  miiy  U^  imiwired,  and  if  the  bliHHl-^uppIy  hv  siiftieientiv 
redure«l  nccrosii*  results.  This  form  of  neenwis  is  riillwl  aniemif 
nccro»<is.  Examples  of  it  are  given  in  the  various  infarctions  due  to 
arterial  oeelusion. 

The  ntnimpathic  necroiMs  is  due  to  interference  with,  or  inhibition  of 
till'  fuiietioii  of,  the  tn)phin  iierveK.     Itepeuenitioii  of  the  tissue  and 
nutrition  j!;ciienilly  are  hirp'Iy  under  the  (ymtrol  nf  the  ncn'oiis  svfit^'m. 
Repjueralion  d^^e^  iml  take  phu'e  s<»  [.■oiii]iletely  when  (he  nervttus  supply 
nf  a  |iart  i--*  (h-slroyeil.    Hniiiuel  found  that  n-lieii  the  long  feathers  ot  the  _ 
vrinjis  nf  pijjpons  tin*  pullwl  out  they  are  onlv  incompletely  refineneratedl 
wht'U  the  ner\'e  of  the  winj;  hat*  been  cut.     Tlie  wipjnjticii  tnipTuR  influ- 
ence of  the  iHTveji,  however,  esmiiot  be  sepanUed  fn»m  the  action  of  the 
vasomotor  iierve*i  which  accompany  them.     As  examples  of  necrosis  due 
to  interference  with  the  functions  of  the  trophic  nerves  the  rapid  and 
severe  b«l-?ores  which  develop  in  the  wiiirse  of  certain  disoA^ra, 
cially  ai\ur  injury  of  the  r^pinal  coni,  are  cited. 

Any  conililHin  which  in  any  way  inli'rfcttv  with  the  einmlntion 
part,  such  a**  thrumbosis,  eml>oli[*m,  closure  of  vessels  by  continual  tonic 
c<)ntruction,  by  Ic-iioiiH  of  the  walls,  by  tipalurc,  by  pressure  from  with- 
out, infhiiiimation,  hcmorrhn^je,  etc.,  can  produce  necrosis.      In  certain 
tijisucs  tciniH>niry  ce.-*ation  of  the  cirenliili4iii  hu^tinp  but  n  short  while_ 
may  produce  neemsis.   The  various  tissuet*  have  ^'oryin^  nowet^s  of  resist^ 
auce  to  dislurlianccK  of  tht*  circulation.      Tn  genend,  the  more  highlv 
or^nnzeil  the  tisHnc  in,  the  mon>  Ripidly  doei^  it  t^iicinunb.     The  epithelial 
(vllrj  of  tlic  liidncy  will  undergo  nivriwi^j  when  the  circulation  is  shut  off 
for  only  "ue  or  two  hours.     The  ganglion-i-ells  of  the  central  ner\'oiw 
Hystem  an-  alsi>  very  sensitive.     Other  tiiwiies  c«n  withstand  the  slinttinJ 
off  of  the  circidalion  for  a  ver^-  much  longer  lime.     The  skin,  the  bon^* 
and  the  connective  tissiMis  penemlly  may  live  for  ten  or  twelve  hours 
after  th<?  cireidation  has  been  cut  ofl"      Cases  have  been  known  in  which 
snudi  [MjrtiouK  of  the  IkhIv.  such  as  the  linj^-rs,  have  united  oerfeclly 
when  rcphicdi  six  Inxirs  afV'r  removal.      If  the  circulation  in  llie  tissue 
u  innK'HV'ct  or  il.^  nutrition  in  any  way  iutci"fcrc<l  with,  as  in  prncrali 
mnmsmus  or  liydncmia,  it  undergoes  necrosis  much  more  easilv  titan 
perfectly  ronnal  tissue.     Necrosis  takes  plapc  much  more  readily  in  ol 
people  and  in  those  in  whom  the  action  of  the  hesirt  is  imj»eriecl.      In 
pait  .subject  to  clmpnic  [wissive  (jongestion  or  onlema  a  very  slight  can 
may  pnidncc  necrosis.     Iiivaliils  who  suft'er  from  acute  dis*fls«»s,  parti( 
ularly  ty|»hoitl  ft-ver,  may  ha^'e  cxtcnsivft  ncerosis  from  coraparativclj 
slipht  pressuiv  on  prnjecting  parts. 

In  coni*e<HKniceof  necnisisof  a  tissue  a  more  or  less  extensive  inflai 
mation  is  prodiiciKl  in  the  surriMinding  [uirts.    This  is  mi>re  intense  when 
putrefactive  pror<;Rsc8  take  place  in  the  necrtttic  tissue,  which  cxertis  a 
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ii«)9«itive  cheniobictiv  uttractiun  fur  tlie  wliitc  corpiL«(fl(>s,  which  enter 
intii  it  in  tiir^'  iiiiiiiborH.  A  ximt>  oi'  irinHinniiitirm  j^  -iot  up  wliieh 
sejtfirates  ihc  iiecrutir  ik-aio  from  its  surrinimlings.  The-  iU-ail  Uf^ne 
may  bt-  ^r.t<tually  rt'iuoviMi  bj*  iibs(jr{ition,  or  it  iiuiy  tic  i-mM  ofl"  jij^  a 
whiilt".  A  |iart  of  it  may  remain,  which  can  aftonvurJ  iiiHlwgi'falcifi- 
csition  aixl  rcoiain  in  tht'  1i»«iic«  as  a  lurci^  bndy,  antl  Ih*c:i>iiii>  ^iir- 
nniiuli:-(l  hy  a  ciipsiile  of  oounective-lisffiue  formation,  or  a  cyst  may 
be  furnH*)!  in  [}\Ave  of  thi>  mHTitti<'  tijwtif.  Thin  moi*t  fomniuiily  takes 
|daoe  in  fhi>  bmin,  iuid  it  is  ilIn)  uncn  h^>ii  in  tiimoi*!?. 

Ouf  nf  th<>  m«st  rtmirnoii  fnnns  of  ni'crosis  in  thai  ilcsignatotl  a«  coaji:- 
ulation-ii(.>cn>;^is  Thi?*  is  nt-'-nwi^  with  i-^xifjulatioii  of  the  nt'crolic  cells 
antl  the  Atiui  ^urruiiiuliitg  1)k>iii.     Biiili  itie  i*ells  luiil  the  cellHlL'riviUivea 

'  ^_Bfter  tierr()«i»  has  taken  i>Iarp  may  bifome  chanpyl  into  peculiar  hnmo- 
|Tiie<iuit,  (louse  mai*«ies.  InHammiiUin'exudatiuiiii  on  a  siirfiiee  uImi  unite 
with  the  iK'iTotie  ei'lls  nf  the  surtiici'  iin<l  ihnu  niasise.s  of  librin  a]»[K>flrittg 

|>M  a  uienibmue.  The  luciuliniiie  eim^i^^U  |>urtly  of  };niuulei4  and  iiarlly 
of  filaineiiiti,  whieh  are  found  unitiil  together  to  i'linn  lldek  nieHiicj^  in 
the  tijfsui'.  Ijaryte  hyaline  refractive  majwes  can  also  form  in  this  way, 
111  thu«  form  of  uecrot*is  various  clmufitv  take  phuv  in  the  (x\U.  The 
nuclei  fiivi  hi-*'  liie  normal  arrangenieiK  nf  llHwlirotnatin,  and  liecome 
clianjie"!  iiitn  -^did  nuL-i^-s  whii-h  may  fJtaiii  more  Itrifihtly  than  the  niu-lei 
of  ll>e  normal  cell.  'I'lie  nucleus  a)>]ieiin?  rmlid  and  honiouencuus.  The 
nuclei  aficruiinl  htsi-  their  sharjt  c^^ntour,  Ijceome  irrc-giilar,  iiud  finally 
break  tip  into  a  nHiw  uf  brightly-jitaiued  {iininiileH  which  may  be  reeoj;- 
nizod  in  the  ti-.-'ue  as  [Uiclear  detritui*.  The  liest  ftxnmpleof  eouj^ulalion- 
npcrosi^  is  piven  in  the  infiin-tion  wliieh  takes  plaw  in  variouj*  oi-gans 
in  wjn^'iiueniv  of  tlic  shtiltinjj  nlf  of  ilie  bI'HHl-sii|i|)ly.  The  eell:?  may 
retain  their  fnrm  for  some  lime.  They  aftenvjinl  neenme  rhnnp'd  into 
finely  fcninular,  bomopeneous  ma-sses  which  may  underfj^o  absorption. 
(-'■onf^ilaiion-neerodint  take^  a  i^jiecial  form  in  trtriated  ninsc-ular  tilitvjt. 
When  nernwip  of  muAcular  fibres  takes  place  in  con.«e»|Ueiii-e  of  eniT<hiiiK 
or  tesirinjr,  or  of  elevation  of  leniperaturc  in  certain  diwaM'S  rtivomiiunii-d 
bv  hij;b  fever,  the  eontmctile  myosin  btwomcs  stiflened,  and  fi-enuently 
efmiijpf*  into  ivfraetivc  lioniomiie^ni!*  ma»iw'K  wldeh  may  eatirely  till  up 
the  fumdeniniH.  Tliis  t'orni  of  di^iieralion  is  s(itiken  of  as  the  "  waxy  ' 
or  Zenker';!  de^'neration.  Tbix  may  lake  place  in  the  individual  fibres 
of  a  mntirlo  or  may  involve  large  musM>s  of  a  niUMfle.  It  is  a  total  dc- 
fltruction  of  the  ti^'nie,  ami  h  not  ea[t:ible  nf  repaRition.  The  atlected 
musdce  are  of  a  pale  grayii*li-rei.l  color  Hiroewbat  similar  to  the  fle*h  of 
fi.4i,  and  hiive  an  o|Mi(|ne  and  (Iryappeiiranec.  This  form  of  dej^'neration 
U>  fn-<i)Ui-ntIv  found  in  the  mii:«clesof  the  alxlominal  wall  in  typhoid  fever. 
Uemorrlutge  ti^uallv  taken  place  in  the  aAected  areas. 

Another  ftirni  ot  nwrriHis  if"  known  at* "caseation."  This  term  refers 
•olely  to  th<ta|)pi'aranet>  of  the  necrotic  ti-ssuc,  and  is  used  to  desijrnate  a 
furm  of  neenisi.-i  in  » liieh  the  ti.'«4ie  ehan}irt-!«  intu  a  i^ubstance  n'semblin^ 
soft  white  cheese.  The  \>o^t  example  of  thi;«  i-;  wen  in  the  neerosts  which 
tokef)  place  in  tuberculous  proiluct.s.  This  carieons  tiw^ue  is  more  or  less 
brittle,  awl  appoorg  as  an  opiU|ue  wititinh  or  yellowitsli-white  uuui;^  C'af<e- 
atitm  tak(^  place  wlien  mns.^e4  of  cells  with  little  or  no  tissue  between 
them  underpin  netTosis.  The  c<msisteney  of  the  caseous  tissue  varies 
greatly.     Sometime:*  it  in  finn  anil  dr^',  r<ometiuies  couiixiratively  soft. 
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Cat*atinn  rattnot  be   regarded  as  a  imK-eaB  peculiar  to  tiiherculosia 
al(liougl)  It  ii<  .seen  morv  nfti^n  in  tiilKTculo^is  timn  in  any  other  condi- 
tioii.     It  18  also  ixvn  in   ttimorti  whivli  ure  rich  in  crelKs  and  mntuin 
Det<n)tic  ari'iL-i  due  to  dlsturbiuice.'t  in  nutrition,  und  in  the  i>utlioh)^i<'alJ 
pnxlurtjt  of  e.y|ibilifi,  Imt  \\w.  i-awatiou  whit-h  ap|ivars  in  the  ti»ur>«*  of t 
tn'philt?  hii8  u  rather  tliften'iit  eluiraet^^r  IVoin  that  net'n  in  tiibcn'iildS'i^. 
Tho  necmtic  ti(«>nii-  may  undci^o  liiitiffaclioii.    It  beoomes  saturate*!  nith - 
fliiiti,  aiul  finally  ini>tt>4  uii,  forminjr  a  flnid  nias^     In  an  aiiaMni(>  ntx-itx^uafl 
of  the  brain  the  ncerotio  tissue  breaks  uii  int'i  sniall  granular  nuisw-s, 
which  »rv  piirl!vabH)rtx'd  ami  iMirtly  dissolvt-d  In  thf  cirvulatinji  lyni|(b, 
and  a  vyt^i  tilkHl  witli  r!«ir  fluid  laktrs  tin;  plaw  of  the  nwrutif  li^u 
Coagulation  does  not  tsikc  place,  bwau.-v  the  brain  is  so  |i*>or  in  tl 
elements  neccueaiy  to  fibrin-format  ion.     The  chemical   product*   p 
duued  in  .suppurative  inHiunnmtiun  ulau  liuve  th<;  fxtwer  of  ilis^olvi 
necrotic  tiasue. 

A   (M-enliiir  fomi  of  neerosis  is  that  knowTi  as  fat-neerofiis,  and  in 
oonnf-otion  with  disease  of  the  pniiereas  it  has  reeeived  much  ari^-ntioi 
Small  UJK14JUU  nm».ses  art>  fuuml   iu  the  iat   in  various  ]>lacvs  in  t 
al>domiiial   «ivity.     Thi-y  vary   in   size  from  a  niirniriixipic  point   ii 
to  apea.s  sc-voral  millimetres  in  diameter.     On  iwtion  of  the  panor^- 
they  art!  aii«o  «!en  in  the  ci>nne<;tiv(-tifit;n«  .s*'pta  running  througli  t 
gland.     Fat-nwrof^is  i^  af4»*oeiatoil  with  various  <lii*i.'aHe»  of  the  pane 
with   henit-rrliage,  with  acute  liiippnnition,  and  with  other  cnndiliorifc! 
It  is  held  by  some  authors  that  the  cliiuif^'8  in  Uie  fat  arc  primary,  an' 
that  the  le.tion-^  tn  the  pmerons  are  due  to  neeronis  in  the  gtandu^ 
septa.     It  is  held  by  othei-s  tlwt  tlie  les-ions  in  the  imncrca^  an-  prinmrv, 
and  tluit  the  neeros^'s  of  the  surmnndiag  fat  an-  due  to  the  action  of  tfrt 

}MUicix*atic  (uice  which  c«f:ipos  into  llit'  suiTounding  parts.  The  dirtri- 
Kilion  of  llic  areas  of  necrosis  gives  some  ground  for  this  ats'^iiniptioai 
but  it  has  not  l«'on  mntiniied  by  exjx-riment.  The  necrotic  area*  in  tin 
fat  are  tutcuA'ly  ivsistant.  They  arc  not  alfcctc^l  by  mineral  acids  nol 
by  oiustic  alkalies.  The  petniliar  rliange  in  (he  fat  is  due  to  a  combina- 
tion of  limo^lts  with  the  fatty  acids.* 

M II nimili cation,  or  diy  piDgrcne,  is  seen  in  the  senile  necrosic  of  thi 
lower  extremities  and  the  toe.*,  and  in  the  ncenwis  following  frost-bit 
Senile  m.i'n>si»  'n^  due  to  im|ierfcct  cin.-iilatIoM  in  the  ]>urt,  rei^ulting  jiartl^ 
from  general  weaknciw  of  the  eirenlatiiin  and  luirtly  fnim  dirt-arte  of  tin 
intima  of  the  arterj'  with  thromtwsis,  or  from  emboli.-tm.     In  fmst~l>i 
the  necrosis  is  pnnhieed  by  (he  influenw*  of  hnv  ten]]n.'nittjrc  lasting  ft 
a  donsiderable  time.     In   Imth    fmst-bile  and    senile  gangn-ne  then:' 
venous  hyi»er«'mia  while  the   necrosis  is  taking  i)laee.     The    necrot 
tissue  is  filled  with   blocHl,  and  by  the  diffusion  of  the  blootl-colorinj 
matter  the   necrotic   part  acquires  a   dark-red   or   black    appearoun  ^ 
Veaiclea  are  formed  which  rupture.     The  cutii-e  cpidemits  of  the  )uc(i 
may  be  removed,  evajioration  goes  on  rapidly,  ami  the  jiart  )KH>omes 
clianged  into  a  dr^-,  hard  nin,^»*  with  a  leathery  fiurface.     A  sluirp  line  i>t 
deinaivatioii  is  estJUilLslied  lietweeu  the  heallby  and  the  giingivnous  tisBu^ 
and  the  grmgivuons  part  may  be  griirlnally  scpamted  from  the  livi 
tistmes  by  suppuration  and  softening.    The  Iiiilammatory  exudation  exei 
a  diswilving  action  on  the  necrotic  tissue.     The  sejionition  takes  p" 
readily  thniiigh  the  st>fl:  jMirl.*,  and  in  the  course  of  time  may  exlei 
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throtif^h  the  Iwne^.  Moitfl  gnngn-no,  or  fij)!!!!!^!!^,  is  clianictprizt-d  hy 
dccijiu position  or  putrefaction  in  tlie  nt-crxitic  tii^-iie.  This  take^  pliu.'C 
nrlM'ii  ihi'  urjpinisuu*  ft'  putrefaction  t'ntcr  into  ii  jjiinpx'uoiis  part  whirh 
cnntainii  n  Iar(j;e  amount  of  fliiiii.  The  j^iiifrrenou^  psirt  may  have  its 
temperature  (.'K-vatt-d,  thi»  being  due  both  to  the  pnicetw  of  dccinu]Nwilion 
aud  Ut  a  siirniundini;  inflanunonon ;  aud  thin  eoudition  is  known  a-s  *'  hot 
canpn-ne."  Tiif  putrffiu-tivi:'  tissue  won  bt-jj^nw  to  <'niit  u  foul  mlur  ami 
Wthum-s  bmkfn  (lown,  Sunctiines  the  pnnM->is*kf  iU-ciim|Mwition  is  accdiii- 
r^nie<l  with  the  fttmuition  of  gas,  which  may  ititilii-.Uc  (lie  tiA-sur.  Thn 
«»rioui^  tissues  of  the  pingrvnou-*  iwrt  sliowdiilvrcnt  degifes  uf  iv^it-tain-e 
to  the  pFDccaS  nf  putn'fat^iaii.  The  Ixjue  iimy  n-niaiii  for  rt)nie  lime,  while 
the  ■•oft  |Kirt*'  are  rapiilly  broken  (lown.  The  tenilnns  and  larfje  arterie-s 
an?  alrti  relatively  rcfistant.  On  microscopic  examination  there  are  nu- 
mcmuii  ba^'teria  ])n'senl,  nio^t  of  which  Ijelonj;  to  the  anacrubic  fnmi^ 
The  hhn»d-fi»r]Hi!«-li«  bccxtmo  dissolved,  broken  up,  and  converteil  into 
ma^eies  of  granular  pigiuenl.  The  fat-oelln  ni-e  bniken  down,  and  th«*  fat 
ftppenr$  in  the  tbrm  of  sjuall  dw»ps  in  the  tissmr.  Thorrr  arf-  various 
rrrstallinv  pr(»«hK't.s  of  this  dtHxjniiwsitioii.  We  may  find  crystals  of  the 
iatty  HciiU  in  thf  fonn  of  Iimg  netnlUw,  (he  nerdV'-nhapwi  erj-^tals  of 
lyn_i*iu.  the  globnhtr  maiiN^  «tf  leucine,  and  the  cotVm-shajietl  crystaU  of 
triple  pho-pnatcs. 

H}*lMiphiMa  i:^  the  eomlitinn  in  which  porttoan  of  the  body,  or  single 
orgaua  or  purttt  of  urgauii,  have  un  imperfect  Ibrni  of  development  iu 
cnnsprjupnee  of  inhibition  of  growth.  This  may  Ih'  due  to  intrinttic  rau«« 
in  the  oi^iis  thtmselvcs  resulting  frctn  iniperfeelion  in  tht  gcmi,  or 
it  may  be  doe  to  the  influence  of  external  causes  When  organs  or 
pirtj*  of  organ*  are  entirt-ly  absont,  the  condition  i-i  known  as  ajjla-^ia  or 
^"  rnehi*.     tCxauipk-t'  of  hyixuilusia  are  w-eu  in  ini|KTfeet  growth  nf  the 

icn  and  in  imperfect  deveuipment  nf  the  heart  or  largt>  vesi*els  or 
of  the  genitalia  or  the  eeritral  npr\'0U(*  f<y!<len».  The  normal  giridual 
drvehipment  <if  a  part  may  he  inli^rfenil  with  and  a  fu-tal  ecinditinn  of 
ih*"  organ  result.  The  hypnplasia  may  atleet  organs  which  are  noceswarv 
for  life,  iir  organ**  which  tier\'e  t*ome  iinriHiw  not  ei<(«cntially  connected 
with  ciie  pre!*iTVation  i if  the  life  of  the  individual.  For  intfliine*',  the 
genital«  may  remain  in  the  fo?tal  condition  or  in  that  of  enrly  childhood. 
Uj*(K)pla.'«in  may  produce  dUturbances  of  function  only,  or  it  may  be 
incom|)dtible  with  life. 

The  e<jnditii>n  of  atrophy  h  ueiudly  i^'iKinittH]  from  that  of  hypo- 
plasia. Atniphy  is  a  diminution  in  the  amount  of  tit^uc,  which  iukcs 
Eliice  in  an  orgati  or  jwirt  which  luis  he<-n  imrmally  dcvclfi|M'd.  It  may 
I!  due  to  an  ini|R'rfw*l  power  of  regeneration  which  cuunnt  kei^p  iwice 
with  tlie  rviiLsdint  waste.  Old  age  fnmidhey  an  examiile  nf  thi'^  Tiiere 
may  l»e  atrophy  thither  of  tlic  entire  boily  or  of  any  ">r  the  individual  or- 
gaits  or  tifWHsof  llie  ImmIv.  An  indivitlual  may  die  fnini  old  iigc  witlmut 
any  nn'^-etling  disi'a.-it-  a-*  soon  a-*  the  ntropbv  of  imp«rtnnt  oignns  reaches  a 
coDflition  which  i.-.  incompatible  Mitlithe  |iroiHTiKTformanec  of  function. 
TbcTc  ia  a  physiological  atrophy  of  certain  oi^ns  which  may  take  plaee 
in  an  early  period  of  life.  Certain  organs  wliicli  were  ncce»«ftary  for  life 
of  the  embryo  undergo  atrophy  iM-fmv  birth.  The  H-xual  glands  of  die 
female  amy  become  atrophied  and  inciiptddc  of  function  h»ng  before  the 
period  nf  general  j^euile  alrrtphy  is  reached.    The  ibynms  gland  atrophies 
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before  the  completion  of  the  jwriotl  of  growth.  AnatomJcallv,  atrophy 
is  usiiutly  chanicteriz«l  hy  ilinumitinn  In  size  of  an  organ.  Miort»<titi]>i- 
cally,  it  is  seen  in  (he  diniiuutioii  in  size,  ami  fimilly  the  cumplete  <lii«i[>- 
peaninee,  of  tht;  siK-eifie  rlemcnt.'^  of  nn  orpui.  Atro[>hy  nmy  produce 
aifil^reiitap^xnii'anix'tf  iu  <liflei¥iit  urg!iii!«.  In  Innn'  ui>^n»  neli  in  K|K^'ilic 
elt>nu-nU,  ns  Urn  liver,  thi!  kidney,  tlic  IiohH,  iiniT  tlii'  hmin,  the  iliniinn- 
tinn  in  siz*;  is  the  most  strikinij  ff-Jitorc.  If  tlir  jitrviphy  is  «  k*'"*'™'  "^'"^i 
afie<.-tinB  e!|tiiilly  hU  iKir(.-^  of  the  urgiiii,  the  surfat-e  niiiy  remain  Moouth. 
If  il  tJiKt-H  plare  only  in  certain  ]Minp  of  the  nrpiii,  it  j^'ve**  to  tlie  wii^ 
faro  an  impvon  appL-jiranoe.  The  atrnphieil  pi>rt ions  will  he  depivt*!**^, 
anil  the  normal  (Knlion^  will  appear  eorrcs}iondiagly  elevated.  There 
may  he  atmphy  without  iiiiy  maei-oHcopic  chants  in  form.  A  bone  may 
atrophy  witlioiit  any  cliao)^'  in  its  extemnil  *ize  or  f.ha|»e,  the  ativiphy 
havinir  taken  place  in  the  Interior  of  the  bone  by  cnlaivt-nn-nt  of  the 
niednllaiy  eanal.  The  bones  of  old  individuals  may  he  little  mon*  than 
Kliells  eneldsiuf;  a  Iar);c  nu'dtdlary  cavity.  Diminution  in  the  !*ize  of 
atrophied  orgiins  is  uHuallv  due  to  ileslruction  of  their  f])oeilic  elements. 
The  connective  tissne  of  the  organ  may  not  lake  part  in  this  ntrophv  at 
all ;  in  sunie  axact^  it  may  he  even  inoreasetl.  so  tiiat  an  orpin  in  which 
a  consiilerable  dt^ree  of  atrophv  has  taken  place  niav  lie  of  normal  size 
or  even  lai'p.'r  than  nurniul.  This  condition  in  ween  in  the  |)p+*n(l<»-hy[)ef^ 
trophy  of  ninsclw.  In  tho  atrophy  of  the  kiilneytJ  which  takes  plaei-  in 
old  nfte  or  in  various  other  conditions  the  epithelial  cells  of  the  nrinarr 
tubules  gradually  hecimie  snmlleraud  fuially  disiqijiear,  and  the  tubult 
coIla|)se.  The  epithelium  of  the  glomendns  aki  iKHimn-s  destroyed,  the 
capillaries  eollapi^',  and  finally  the  jrloniemliis  i.s  represented  by  a  si 
haitl  mass  of  winniH:tive  tJA^ue.  Kat  often  nndergitt-s  a  |H»euliar  ehanf  , 
in  con!«e<iuenee  of  atrophy.  The  fat  in  the  cell  breaks  up  into  f-nialll 
dmps  which  UHtmie  ahsorbi-d,  and  tht;  ccll^  fn^td  from  fat  iK-eomfl 
transfornic*!  into  their  original  charaeter  as  eon nectivc-t issue  cells. 

Two  forms  of  atrophy,  active  and  passive,  have  Ijeen  di^tingili^he<l| 
Iu  active  Htnmliy  there  is  a  diniinntion  in  the  ejiisicily  of  grnwth  and] 
regenenition  cii  the  cells,  in  eonscfpiencc  «tf  which  they  cinniot  a.<>«inith)ta-] 
the  nutritive  material  Mhifh  may  be  bn.>uglit  to  them  in  the  proiwr' 
(f]iuintitv.  In  jnis-ive  atrophy  the  cells  are  ci)[Kible  of  gn)Wtli  and 
re^jenenitioH,  hut  iheix-  is  a  tiiminution  in  the  amonnt  of  nutritive  mate- 
rial which  is  ln-oojjfil  (o  ilicni.  Hoth  of  these  Horts  of  atrophy  ore  fre- 
quently c»»n»bin<il.  Atrophy  may  he  divided  into  senile  atmphy,  atn>> 
pliy  in  ei>awiiiience  i)f  iiniK'rfect  nulritiou,  atrophy  fmm  pressure,  ulrophy 
from  (listise,  and  tH'Mrii]i!ithic  ainipliy. 

Senile  atmphy  may  take  phu-c  in  all  or  any  of  the  or^ns  and  tissw*, 
but  it  is  fiiHtaetitly  more  aeveloj>ed  in  iKime  oipin^  than  in  otlK-rs. 
Organs  tMidi  «s  the  kidneys,  the  liver,  the  brain,  and  the  heart  «an 
unaei^  very  im|Kjrhint  diminution  in  sixe.  Senile  atrophy  ij*  aI-«)  seen 
in  the  iikin  of  old  tteople,  ami  tlii^  is  one  of  the  moHt  conuiion  atniphic 
conditions  ]>roducea  by  <i!d  a^e.  The  nkia  lusc*  it*  fimHie.<«  and  eU.*-  i 
tieity  and  becomes  thin  and  ]uiiri;hiiirnl-like.  fl 

Atrophv  in  «mse<|ueuee  of  disturbed  initrition  is  produced  by  imper-^ 
feet  at^indlation.     It  nuiy  alfect  tlie  entire  oi^nism  <ir  lie  more  marked 
in  ciTtain  tissues  than  in  mbcrs.      Kur  instance,  the  fat  of  the  \hh~ 
musi-lcs,  imd  the  lai^-  abdominal  glands  show  relatively  n  greater  dcgni 
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of  atrophy  than  the  olhcr  ti^^uos.  l^mil  iitnipliy  may  n'^^ull  fiimi  loral 
iaterfcronob  with  tlic  circulation.  Ait  cntiiv  iir^iin  nmy  unditrgii  atrophy 
ID  con}«t|Uunce  of  ilimintitk>u  in  calil>iv  trf  \i»  main  iirtory  l>ruii||;ht  al)uut 
by  diaeOHe,  or  «nlv  hhimH  l>miiclu>>i  of  the  arlcn-  may  Im-  atUs-twl,  pn>- 
duetng  atitiphy  of'  oircumscrilK!d  ]Hirtion;$  (»f  the  orpin.  Atrophy  may 
be  the  iTwiIt  of  pnisimro,  wen  of  ooniiiunnively  diplit  dc^rt'c,  wiit-n  it 
is  ciHwtantly  uxi'vted.  It  1^  due  (lartly  to  lUrcct  injury  of  the  eelU  of 
thi*  tissuv  in  ciiiiM.-iiiit>U(v  of  Ihe  nri<HHim>,  and  |inrtlv  to  ititcrfcrciii-c  M'ith 
the  hlooil-mpply.  rhe  most  typiwil  example  of  this  iri  sern  in  tho  hnMul 
Uind  aerosti  tlic  K>wer  portion  of  the  liver  in  women,  ottrris'ix'mliiiij:  to 
the  line  of  the  \\-UL«t,  and  wliieh  i;^  the  retmlt  of  tJie  preK-iiin-  of  e*»r«'li*. 
Siiiirliiiio  thi!*  is  ;*"  iiiarlied  tluit  there  may  lie  nlmont.  a  e<>niplete  se|iei- 
ration  of  the  1ow«t  (Kirtioti  of  the  ri^'ht  Inl*  of  the  liver  from  the  rest. 
The  atr(>phie<l  |iart  of  the  liver  is  marked  by  u  thickening  and  n>u|;hen- 
iiig  of  the  nurfaiv  dne  to  increai<e  in  the  conuectivc  tit4»>iic.  The  firmest 
tisHW  may  tfive  M'av  iH-fiin-  a  <'onslanl  presHure.  Fiir  instance,  the  pre*- 
»urt-  l)y  an  am'iiri-in  on  hone,  an  in  aiieiiriNin  of  the  aorta  prcs-ninj;  U]>on 
tlic  »U*muni  or  u|>oi)  the  vertebne,  nmy  pnidtK^  complete  atrophy  and 
ile-itnietioti  of  the  hone. 

Atn>phy  fnan  di»nw  is  seen  in  nil  tii^nes  whose  ordinary'  functions 
mre  su-^iended.  It  is*  more  marked  in  the  nniHclc?,  jflamls,  and  Uhics 
than  in  any  i^hcr  mrtA.  The  atr.iphy  u*  eswenliiUly  an  active  one.  With 
the  dJniiimtiun  in  (unction  the  tnipaeity  of  tlie  tisi>ne  fur  u^'*iiiiila(ion  atsu 
diiiiini-hrs.  Then>  is  al-^i  diniiiiiilinn  in  the  aelivity  of  the  ciividatinn 
tn  organ!*  with  tMi]icrfect  function,  ami  thi-  atrophy  may  he  ia  part  t\\\iy 
to  tbis.  WluMi  the  diitiLse  a|i|tearA  during  the  iwricKl  of  development, 
aiul  wrhen  ihv  part  in  ciniM-ipience  i*  imjierfectly  develoiH-*!,  the  con- 
dition tuay  Ih'  n^inh-d  ax  one  of  hy|H)p1]i^ia.  No  Hliarp  line  iraii  tw 
drawn  Iwtwern  atr«>phy  and  hyt»o|dasiji,  since  the  hy|)opIx-*ia  i>f  lis.<iie 
nwy  be  nsHX'iat*.-"!  with  dctniction  of  tii-siic-f  wliicli  liavv  already  ln-en 
Ibnntd.  t>ne  of  the  hest  exaniples  ()f  atmphy  from  disu(H_'  is  wcii  in  (lie 
diminntion  in  «iw  of  ranily»ed  {larti;. 

Xi'uni|Rithic  atn^pliv  i^i  the  reiotlt  of  )>atliologieal  conditions  of  the 
Drrvirii.'*  -v*tciii.  The  hest  exanijde-i  of  nenro|Hithic  alntphy  are  seen  in 
tile  ntmphv  of  the  oirrc>*|>i«idinjr  nen'c.-t  and  nui*rlc!*  wnieh  follows 
ntntjiliy  oi'  the  anterior  litirn  or  aalcrior  nerve- regions  of  the  npiiial 
n»r»I.  -Vfter  injurj'  of  |)eripliend  ncn'os  the  f*kin  citrre.JiMtnding  I"  their 
di.<itrilmti*><i  may  undei^o  atr'i|)liy  and  bei^mic  thin  and  nhiiiy.  -iVflec- 
tiimis  of  one  -iide  of  the  hrain  in  fn-lal  life  and  in  chiUnKHMi  may  pnaiatw 
atrophy  of  the  eitriVHiMmding  (Kirtions  of  the  face  and  ImmIv.  In  thi« 
condition  the  [irtK-c-it^  ih  noi  n_-nally  one  of  simple  atrophy  without  any 
preceding  ehnngc,  but  ii*  ppee<'<le<l  l>v  varittus  forms  of  dcgencnilion, 
of  which  the  atrophy  rvinvwute*  the  last  -.t:ige.  It  is  due  to  interfcrx-nce 
with  the  va-^itnotor  syf^tcni  hy  which  every  [lart  of  the  ImmIv  exai-tly 
fegwlflt*'^  il»-  nutrition.  DiMm-  of  the  jKirtf  and  the  greater  suxvptihility 
til  traunuL  may  also  piny  an  im|>orljmt  |Rirl.  Kven  for  this  rorni  of 
foptty  it  \»  tiot  ticco*aary  to  assunic  the  existence  of  siKvial  tntphio 
r\'eA. 

Degeneration  of  Cells. — f)ne  of  the  fonns  of  degenenition  uf  cellfl 
ii>  kttown  iLt  cluudy  Awelliuj;,  or  {uirenchymatonii  or  granular  dcg(>neration. 
TIm-  i<mn  w:w  liiirt  u«h1  hy  X'irchow,  who  regarded  cloudy  swdJing  as 
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mi  iricT(>flSG  in  the  size  of  the  cells  produced  by  increased  nutrition,  or 
as  hyj)ertn)|)liy  with  a  tendency  to  defeneration,  but  the  process  is 
n<iw  roj^aniod  as  degeneration.  In  cloudy  swelling  there  is  an  increase 
in  the  size  <if'  the  cells  dne  to  the  accumulation  of  fine  granules  in 
the  protoplasm.  These  granules  are  soluble  in  acetic  acid  and  insoluble 
in  ciiustic  {><)t4)sli  and  ether.  In  consequence  of  the  presence  of  the 
gKiniiles  in  the  cells  the  nucleus  is  obscured,  and  it  only  l>ecomes 
visilde  after  the  granules  are  cleared  up  by  the  addition  of  acetic 
acid.  The  process  may  be  recovered  from  and  the  cells  return  to 
their  nonnal  state,  or  they  may  be  converted  into  masses  of  granular 
material,  and  thtm  break  down  and  disappear.  Fatty  degeneration  of 
the  cells  is  fretiucntly  combined  with  cloudy  swelling.  It  is  best  seen 
in  the  |)arenehyuiatous  organs,  such  as  the  liver,  the  kidneys,  and  heart. 
It  apjK'ars  in  mo.st  of  the  acute  infectious  diseases,  especially  in  thi^e 
which  arc  accomiwiiiicKl  with  high  fever.  The  atfeeted  oi^ns  have  a 
chfudv,  dull,  grayish  apiwarance.  In  the  highest  degree  of  the  afTection 
thov  look  as  though  they  hail  l>cen  boiled.  The  consistency  is  doughy 
and  the  minor  details  of  structure  arc  obscure.  Cloudy  swelling  is  fre- 
iiuently  coinbiniHl  with  a  dropsical  degeneration  due  to  a  swelling  of 
till'  cells  fnim  the  absorption  of  Huid.  From  the  abswrption  of  the  fluid 
the  interior  of  the  cell  apjicjirs  clear  and  the  granules  of  protopla.«m  arc 
seiKirattHl  from  one  another  and  arc  sometimes  pressed  to  the  periphery 
of  the  cell.  Such  changes  of  the  wlls  are  found  in  ojdematons  tissue,  in 
iiillinnniatDrv  fiH*i,  and  in  tumors. 

C'lomly  swi'lliiig  fre<jiu>ntly  iwisses  into  fatty  degeneration.  In  this 
fat-dntps  aiv  formed  in  the  cells,  winch  tinally  break  up  into  masses  of 
fatty  detritus.  Certain  tissues  of  the  IxkIv  normally  ci>ntain  a  varv-ing 
Humnnt  of  fat.  These  tissues  represent  a  storehouse  for  fat,  which  is 
either  intnKJiieed  from  without  or  forms  in  the  organism  and  is  de[x>sited 
ill  tiles-  places.  .\u  iueretise  of  this  fat  is  not  rcganlcd  as  fatty  degen- 
enitinii.  but  as  li|H>iiiatnsis  or  oly-sity,  l*p  to  a  i-ertain  d(^rree  it  can  be 
rei::iiil<-d  a**  pliysiolniiieal.  M  hen  it  iKH-onies  excessive  it  represents  a 
pailii'Iiiyir.il  oiiidiii.m.  The  de|Hisit  of  fat  takes  pkuv  in  the  cclL*  in  the 
toriii  I'f  -mall  dn>its,  which  irrailually  fuse  together  to  form  large  globules^ 
:tnd  tiii:illy  a  >iiis:le  l:irjrc  globule  of  fat  may  fill  up  the  entire  cell.  Tlie 
dUtiuciimi  whieli  i>  made  U-twivii  lipomatosis  and  fatty  dt^neration  is 
lli;!t  ill  t':ittv  ileireiieratinu  the  fat  ri'siilis  from  a  destnietion  of  the  pn>to- 
]tl;i-m  I'f  the  celU  by  it-  oMiver^inn  into  fat.  In  the  pnnx'ss  of  nutrition 
tin  i-  jii'mKiMv  torou-il  by  tlie  destriierion  of  albumin,  but  in  iatty  degeii- 
eniiioii  ii  i-  the  :inMiuiin  of  tlic  ivll.  and  not  the  albumin  of  nutrition, 
wliieli  i<  broken  up,  Fativ  doir«nerati<>n  esjHH'ially  takes  phu"C  under 
iH)ndiiii'ii-  in  whieli  there  \<  at  the  ^inie  time  a  tendency  for  the  albumin 
of  the  till-  t«>  lircik  down  and  a  diminution  i>f  oxidation.  It  is  fre- 
t|nciiTly  ti>ii[iil  ill  advaiie>'«l  phtlii-U.  in  whieh  the  oxid:itioii  in  the  tissue 
i>  ixniitly  r-.d'i'i.d  i-n  ai-euuiit  -'t  the  d»-itrucii>'n  uf  huiir-tissue.  It  i^ 
found  in  tlu-  v;iryini;  fm-ms  i-f  aiKitiULi — !>i'ili  in  the  amemia  t-aus«il  by 
dirrvt  li>>-  ■'!"  'i!"--!  by  lieiii>'rr!-.:i;:t'  and  in  •■ther  <>'nditi<>n«  in  which  the 
r«>!  bI.i.Hl-e«'rp':-!'- art  i!e-i!\'y,ri.  vif.i-iiii:  a  diminution  in  the  amount 
y^l  .»\y;:en  o'ltv-y.-.!  t'l  the  i:"i,u-<.  In  tlie  tUtty  iUi>-neraTtHl  tvlU  iherv 
an-  laiv^T  and  ■^ir.aiUr  dnip-^  >t'  :'.i:.  wh:e!i  art-  ii-turless.  dark,  and  re- 
frae'.ive.      WhvU  [Ik-<'  drop-  an-  v^vy  -ir.all  it  i^^  dirtieuh  to  distinguish 
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fnim  the  f;niniilra  in  thp  nnttnplMsm  seen  in  rlimdy  swcllinjf,  Imt 
e  addition  itl'  acn-Hr  acid  tm'  (jmtniirs  aiv  c-l«ir«-<l  ii|i  and  tlit  t'tit 
oui  Ik*  diMiii-^tiir^lu-d.  Tlu-  iiuinl)i.T  :ind  t-'v/A-  «!'  tin-  tht-<lni))s  in  ilur  4Hdl8 
vnrv.  hut  in  jr''in-'r;d  flio  dri[H  an-  very  niiwii  HmulkT  tlinn  we  tiiid  ilicm 
ill  t)ir  tiuniniulatiiin  of  f:it.  In  !i*mie  uitiUnKv^  tlic  tat  acituiiulatvK  ia 
certain  parts  u(  tlie  ceil  nnly.  In  f«tty  d(^>npmtion  of  the  kidney  ilie 
fal  in  fonm-d  in  tho  |>oriphoiy  of  the  cells  clow-  U>  their  in*eiiimi.  The 
dt-p-nrniiiim  nwy  m>l  aftit-t  all  of  an  ot^ran,  Imi  tinly  iwrlain  i^niiill  iirwi.s, 
and  lhfS(.-  arfas  by  their  ojwieity  and  M-liiteness  fttrni  a  nmrki-il  rontni-t 
to  th«*  «iirr«iindini;  lifwuu.  Tiii"  U  fr^i^nentlv  >^veu  in  tlie  heart  and  in 
Uic  kidnor.  In  the  hwirt  the  nltematinn  of  tfu-  fatty  arwu-^  vvitli  ttie  more 
nnrma!  tissnes  giv<^  to  tlie  <ir>;iin  a  s[K>tt4-4]  ap[tcnnini-^-  which  hnM  lx*n 
conipnrotl  to  that  of  a  leoinird  t^kin  or  of  n  fudfd  Ic-iif.  Fatty  degenera- 
tion may  take  pl;iee  in  tlie  vohintary  innsf^kM  in  anamiia  and  in  other 
cwhtflie  eondilii.ms,  bnt  it  is  more  often  i»een  in  vn-iv^  of  dii«u^.  Muscles 
which  have  l»een  for  a  long  time  paralyze<l  nndergo  vnrinns  degreca  of 
fatty  (k-Kcneration — ii  fact  whieh  point*  clearly  to  the  eflccts  of  dimin- 
isbcu  oxidi]lt4)u. 

In  (vrtnin  ennditions  glyeogen  nuiy  atvnmnlatp  in  the  cells  in  tJie 
forui  of  nmnil  glohuk-f*.  It  ran  Ik'  r(i'<:>gni7A*d  l»y  Iiardening  (he  lir^tuw 
in  alit^diite  aloihol  and  staining  with  iiMJine,  whit-h  givtw  Ut  the  glyiN)- 
gon  a  lirowni>Ji-r»>d  color,  (glycogen  is  nornmllv  fonnd  in  the  liver,  in 
voluntary'  muntcle.'i,  in  the  niyoirartlinni,  in  the  colorleiiis  bkHHl-corpu%lc», 
in  l)lo<xl-«?n]m,  in  (iirtilage-cells,  and  in  almost  all  embr}'Gnic  tisHUc^i. 
In  dtalicti^  the  cpilhirlium  of  the  kidney,  (wpocially  the  epitneHnni  of  the 
tiiliult«  ()r  Hcnlc,  nuiy  ermtain  glyengi-n.  It  nniy  he  present  in  varions 
furtiu  of  Inmops,  espo-ially  in  the  epithelial  wll-*  of  irarr-inonia.  and  if* 
''*^^'"*"l_gvnendly  present  in  curcinoma  of  tlie  testide  ihan  in  oiRnnoina 

['TV. 

In  inncrtid  or  enlloid  d(^neration  there  is  a  formation  of  material 
caUeil  mntni!'  in  the  eelU  am)  in  the  tii«ncs.  The  phvi^iologietil  type 
of  thtA  formation  of  nincns  \»  fecn  iit  miieoii^  rneiiilirancM  and  glnnd<<, 
sLmi  in  the  tissue  of  che  nnihihcal  eoni,  in  (ht^  various  lini>a',  and  in 
n*Do\-ial  nieinhrune.-*.  In  nnicoiis  ruemliranes  the  ninen.<«  is  formini  in  the 
flo-called  gohlel-collri^  Tliesv  are  large  swollen  «-lI#  whieh  luivu  the 
a|iptnraniv  of  a  goblet,  wilh  a  nmw  of  nnu-iiH  pnijwting  from  them. 
AniMircnlly,  thits  iwvwer  of  forming  miicnft  exists  in  only  certain  of  the 
rpithelial  cells.  It  may  \ni  inerea><'d  under  iHithoirigitnLl  conditions,  a*  in 
cntarrlinl  intlninnnitinn  of  the  mucous  nu-nibnine:!!.  in  which  there  is  an 
incnioM.Hl  fiirinatioii  itfrluar  loucu?*  Ifitli  in  the  surfai-e  epithelial  e«,'lls»nd 
in  the  is-II:*  of  the  glandM.  Pus-K-oqiiiwdes  nut  undergi>  inu^iid  ilcgi-neni- 
tinn  and  miirin  Ite  formal  in  Chom.  In  ecrtain  tumor«t,  oit  in  the  mtdti- 
loeiilar  p\'r<t>t  of  the  o\-ury,  there  is  an  unomionf*  formation  of  mucin. 
With  n'gani  to  the  formation  of  mncin  in  connective  ti-wne,  \'ireho\v 
bt'Iicve^  tlwit  it  is  (^irniiii  by  a  '*eeretion  of  the  wlls  and  t^  aiudog<)U^  to 
ihtr  fonnation  of  lat.  Koester  i>elieve^  that  in  the  nuunnd  degt^'u edition 
nf  the  nonnectire  linfflio  there  i?  nn  new  formation  of  mncin.  The  apjxir- 
cnLly  mucoid  tissue  is  really  ccdenuttimii  c<mupetive  ti»*ne.  and  the  nmeiu 
ftlnady  prc*nt  in  the  tissues  is  swollen  np  bv  the  imbibition  of  fluid. 
The  term  "niuenid  dcgenenition  "  \n  one  whieli  in  nither  loosely  usod, 
ami  it  {»  prolmhie  tliut  varionh  forms  of  degenenilion  of  coiuieetive  ticeue 
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are  included  under  this  general  head.  Colloid  degeneration  is  closely 
related  to  the  mucoid.  Its  product  appears  to  be  derived  from  the 
metamorphosis  of  albumin,  although  we  know  nothing  definitely  of  the 
chemical  processes  of  its  formation.  It  is  formed  firom  the  cells,  and 
physiologically  it  is  always  present  in  the  thyroid  gland,  ^ving  to  a 
section  of  this  gland  a  gelatinous  apijearance.  It  appears  first  in  the 
epithelial  cells  of  the  gland  in  the  form  of  small  globules.  The  entire 
cell  may  undergo  this  transformation,  or  the  single  globules  may  be 
ejected  from  the  cells  and  unite  to  form  a  large  colloid  mass  in  the  centre 
of  the  alveolus. 

A  form  of  degeneration  known  as  hyaline  was  first  described  by 
Recklinghausen.  Its  name  indicates  its  most  characteristic  feature. 
It  is  a  perfectly  homogeneous  material  which  has  rather  indefinite  stain- 
ing reactions.  It  stains  with  eosin,  with  carmine,  with  picrocanuine, 
and  with  certain  of  the  acid  anilines.  It  has  the  same  reaction  to 
alcohol  and  various  other  agents  as  lias  the  amyloid  material,  but  it  has 
not  tlie  characteristic  stain  with  iodine  which  the  latter  has.  It  is  ven' 
pn>bable  that  the  hyaline  material  embraces  a  number  of  different  prod- 
ucts. It  is  found  in  certain  epithelial  tissues,  where  it  is  closely  related 
to  the  colloid  material,  if  not  identical  with  this.  In  certain  forms 
of  nei)hritis  a  liomogeneous,  firm  material  accumulates  in  the  urinan' 
tubules  ami  is  passed  fmm  the  kidneys,  appearing  in  the  urine  as  hya- 
line casts.  This  material  has  apjiarcntly  been  fonned  by  a  degeneration 
of  the  lu-otoplasm  of  the  cells,  and  amiears  first  within  the  cells  in  the 
form  of  small  homogeneous  drops.  There  may  be  a  similar  process  in 
till'  lungs.  In  cortjiin  forms  of  jmeumonia  in  cattle  the  alveoli  may 
become  filled  with  finii,  transparent,  honn^neous  masses.  Large  epi- 
thelial i-ellri  containing  in  tlieir  interior  homogeneous  globules  may  be 
found  ciichwtl  in  the  hyaline  masses,  which  probably  arc  derived  from 
ciiah'scciKv  (if  hvitlinc  globules  formed  in  the  epithelial  cells.  The 
material  described  as  hyaline  in  some  cases  seems  to  be  identical  with 
or  closely  rclatcil  to  fihrin.  It  may  apjiear  in  the  form  of  homogeneous 
masses  Mhich  entirely  occlude  small  blood-vessels.  This  is  fretjuently 
seen  in  tlic  liliind-vcssels  of  tlie  lungs  in  various  infectious  diseases,  esjte- 
ciiiliv  in  tliiisc  due  to  infection  witli  streptocwci.  It  is  also  seen  in  the 
lilnod-vcssels  i)f  tlie  kidncv,  where  it  occludes  the  capillar\'  vessels  of 
tilt'  glomeruli.  'J'his  form  <if  hyaline  material  stains  in  the  ssmie  way  as 
jilirin,  and  it  is  |»n>l)able  tliat  it  is  identical  with  it.  The  newly-fonued 
cotirnitivc  tissue  in  chronic  iuHannnations  may  be  converted  into  a 
ii'iTiii)ii-(  neons,  firm  ni;iss  in  wliicli  no  cells  aR'  found.  This  is  also  s]x>keQ 
of  ;w  liy;iliii('.  hut  it  ninsi  be  regarded  as  entirely  different  fnmi  the  other 
liii-rii>  ui'  livuline.  It  is  prnhable  that  we  -shall  know  little  of  these  forms 
of  ile^rcnei'iitToii  until  tlie  eliemistry  i»f  the  process  shall  be  in  some  way 
di-cnvered. 

Amyloid  Dbgeneeation. 

I'mliT  eertarn  comlitii^ns  a  peculiar  all)uminous  substance,  called 
aniyliiid,  is  deposited  in  llie  tissues.  This  de|>osition  may  take  place  in 
almost  idl  the  organs  of  llie  body,  but  ajipears  most  often,  in  the  oriU'i 
given,  ill  tlie  s[plccn,  llie  liver,  tlic  kidneys,  the  intestine,  the  stomach,  the 
adiH'iKil  glands,  the  pancreas,  and  the  lymph-glands.     It  is  more  rarely 
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meta  in  the  adipose  tismio,  the  thvmid,  thr  nnrtA,  the  heart,  tli^  mtu<c]cs, 

ovaritu,  auu  tlie  uterus.     It  iiiav  takt-  nlatf  in  organs-  whirli  ttrv  the 

il    lit"  Hiim-  oilier  clLscase  or  in   tlnM«>  wliirli   wcrf  pi\'vioit!*Iv  sound. 

'hf  amyloid  mat«-rial  is  generally  foinicl  alian;  the  ^fiiiall  l»liRnl-vf)s-els, 

|»tvially  in  llie  walls  of  the  small  arteriLt<.     At  fiivt  sight  it  upiwnrs  as 

thou};h  the  entire  wall  of  the  arten-  were  converted  into  aniyloitl,  but 

closer  examination  will  tihow  timt  the  amyloid  material  \>i  intlltnited 

Ix'tween    the    mujele-eells.     Though    sjiokcn  of  as   a    defteiieratiuti,    it 

Teally  is  not  pnKlnct-d  by  a  inetainiir]ilii.^i.-i  of  (lie  tissue,  hut  i**  an  ititil- 

'tnitioti  which  i^  deiMir'itc'd  hetW4.-en  tin-  cellri  of  llic  tir^iiii  atid  giiiduiilly 

pnMlur<-s  atmpliy  in  llifin.    It  U  fn^inently  eonihincd  with  othtT  forms  nf 

^lem'nenition,  espeeiallv  the  fallv.    Kveu  f  liutigli  an  organ  he  suund  when 

the  deposit  of  amvluid  first  tulte»  plaei*,  tlii}"  iI('[Kisic,  from  its  |M)uitiun, 

situated  «■*  it  i«  anoiit  the  hlixvd- vessels,  will  lead  to  snrli  disturbances 

of  ihf  i-irenlatioii  and  autritinn  of  the  orpin  that  other  forms  of  di'jren- 

<'nition  will  oeeur.      If  a  seetion  of  surh  an  oi^in,  either  fresh  or  after 

tutnlening  In  aleoliol,  be  treatwl    with  an  aijueous  solution  oi"  iodiiiL*.  Uie 

unylnid  material  bi-eomes  a  wddiHli-hniwn  maliopiuv  eolor,  eoiiirastirig 

sharply  with  tJie  normni  lis*«e,  whieh  has  a  slijjht  yellowish  tint  ^jiven  it 

by  lliv  iiNlirie.      If  amyloid  umterlal  m>  staiaied  be  tifatcl  with  a  dilute 

-ihition  of  Mdphnrii'  acid  i>r  with  rlilortde  of  yaim;  the  ttrown  <-oliir  eiane- 

pinr-i  bi-i-onifs  HKin-  intrnsitict]  or  it  miiy  take  a  flight  violet  tone,     A 

lore  tlireet  niaetion  is  given  by  any  of  the  blue  aniline  colors,  especially 

fiilian-viotet.     Fn-wh  HtM-lions  of  the  atfeeteil  tissue  may  be  placed  in 

be  coloring  agent  an<l  after^vard  wsishetl  out  in  very  dilute  aeetle  aeid. 

IP  amyloid  snhstjuici-  a<'«|iiir('s  a  brilliant    red  color,  and   contrasts 

ahaqtiy  «-itli  the  normal  tissue,  which  lias  the  orvHiiary  blue  stuln.     Tho 

~  itiuition  'd*  the  amyloid  in  the  walls  o|'  ilie  arterit^  wouhl  seem  to  indi- 

»tc  tlial  il  is  lormcil  either  in  the  blood  or  in  wnie  special  org;in,  and 

Icr^vonl  itepirsited  in  the  walls  of  the  vessels  and  iu  the  tiwues.     We 

II  not  know,  however,  any  organ  in  which  sneh  a  fornmtinn  eould  take 

>laee.     The   ino^t   prevalent  view  now  held  concerning  it  is  that  it  is 

innnl    fnmi    the  albaniiii   in  the  pla*"*;  whoiv  it  is  founil.     'flic  cells 

•ui  to  lo-e  their  jciwer  of  projM'rly  aA-iimilaling  albumin,  ami  it  iiialcT- 

iH-.  thi"  jMO-tiliar  form  of  degeneration.     The  conditions  under  M'hii'h 

lyloid  intlltniiioM  take^^  plae^-  are  well  known.     It  is  al«-!iys  found  iu 

«ii*hei:tic  «»mIitions  of  the  body  brought  alwut  by  Iung-i-ontinuc'<l  sup- 

jmrdtion  or  bv  4:^rt!un  chronic  diseases.     It  is  rather  mori'  frcrinent  in 

.'^ypbili'*  than  ui  any  other  <Iiseuse,  and  it  is  rare  that  %ve  find  aiiv  exten- 

nivc  vix-cnd  lesions  of  syphilis  without  tindliig  a  certain  iinnKint  of 

amyloid  in  the  lismies.     It  is  especially  a|it  to  iH^-ur  in  ih<-  chronie 

affi-rtioii:*  of  bone.     The  recognilion  of  amvloid  infiltration  of  tissues  is 

trtrry'  iniiMirtaut.     The  nutrition  and  geneml  resi.'^tancc  of  the  tis'tut'S  arc 

itupiired  that  snrpeni  oja^rations  and   injuries  u>jiia1ly  are  not  well 

»me. 

Tlie  amyloid  material  may  nl.'^i  apjH-ar  liH-jilly,  ]>rodiicing  loealii^ed 
infiltration  of  the  ti^scuie  or  s«'>Iid  acfumulations  of  amyloid.  I^arge 
ludulc!!  which  ore  entirely  eomjwsed  of  amyloid  may  form  iu  the  tissues. 
"leh  nodtUes  have  been  seen  iu  the  inHumed  eonjunotivn.  in  svphilitic 
itrictM  of  tlie  liver,  in  the  tongue,  in  the  larynx,  and  la  inllanied 
t[di^luudn.     Iu  ciuatrieiid  tiKsue,  chaiigcfi  which  a])[iear  Ut  iniliitttti 
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preceding  tftagus  to  amyloid  foniiatioa  may  bo  5%rn.  ]n»;loni1  of  n  iM?r« 
iw^Iy  (k'finite  «>lor-rejiction  with  ^ntian-violet,  ihrrf:  mav  l*c  <»nlv  n 
sliglit  retUlish  or  uialiopmy  tiiil  giveu  t«  tliu  tiNJUi^Fi.  Thv  i'«jrpttni 
nniyla(!(ii  arc  ntm\v.iset\  of  u  suh«tance  (^itliiT  jimyloid  it^flf  or  cliiselv 
rc'Iatttl  to  it.  These  an;  small,  flnii,  rumid  bodies  wbit'h  vsin-  ronndcr- 
fthly  ill  mizo,  ant  forinod  nornuilly  in  t)i(>  nrustnto  gluiid,  and  navp  o  con- 
ct-ntrip-ttniotiiro  whicli  givps*  tlipm  n  striking  siniilnrity  to  stnwli-^rninuli**. 
TIk'v  have  nottiiiiK  to  do  wtlli  the  geueral  amyloid  disfOfio,  and  arc  Innm-d 
in  i'(inse<HK'iRi' t»f  kn-td  <tiiiditiuiis  in  llic  tis-'iifs.  In  itic  prcistatc  ihrv 
apiiear  to  be  due  to  accuniiilation  of  degeiifrated  opUlii'liiitu. 


Oaix:ipioation. 


thryS 

[ 


Lime-.-<a1lt*  niav  be  de[>05it<-d  wiiliiii  the  tisj^ties  in  the  fomi  of  a  genfr> 
nd  iidiltraiinii  which  is  K{»iken  of  i\»  eidcilit^niitcm,  or  in  the  iorm  of 
inassts  uot  counwtvd  with  the  tissiK's  and  which  are  called  (•oiicn.-uiciiLi, 
Btoucs,  or  oiUiuli.  (.'jilciti cation  never  take«  pln<'e  in  |H'rf(ftly  norniai 
tisane.*,  but  tlic  deposit  of  the  lime-salts  18  always  prwwlod  bv  ne<Tosis, 
It  is  probiibh;  that  thy  ncerotic  tissue  imderpn*  ceiliiin  niudificiitituw  ia 
itA  ehfiiiicjd  reliction,  in  cxirisftnienci^  of  which  the  linte-ealtA  held  in  siir 
p<'nsion  in  the  fluiils  of  the  tiHsae  an.'  defxisited  in  it.  Cidcifiration  is 
et-|K.'cialIy  apt  to  talic  place  in  den*  cicalneial  connective  tisifue  which  is 
jX)or  in  celU  nnd  nuclei.  It  is  also  fivqiiently  ween  in  the  (h-gcnernted 
tissue  in  the  wulU  uf  the  blood-vessels,  in  tumors,  and,  in  fact,  every- -^ 
where  where  tliere  Is  mvrotic  tissue.  The  infiltration  may  l>e  foundV 
only  in  the  intercellular  subt>tanee,  the  cells  luiviug  disifUK'nii'd.  or  in 
wjine  cases  It  is  found  in  llie  cells  tlieniselvcs,  the  inten-ielhilar  substance 
being  little  or  not  at  nil  artccted.  One  of  the  most  frequent  places  in 
whieli  the  liini'-salts  are  depositctl  ia  iu  the  walls  of  the  large  arteries  ^ 
and  in  the  \v\\  side  of  the  heart.  It  would  appear,  at  first  sight,  oafl 
though  there  niiij^ht  Iw  some  i-onneclion  between  the  lime-sfllts  and 
arleriiii  IiIhihI,  but  the  (ruth  is  that  the  various  forms  of  (legeiicnuion  of 
the  bhiod-vcssels  and  the  endocardium  are  more  eomnion  in  the  lert  siilc 
of  the  heart  and  in  the  iirteiies  than  in  the  right  »>Ide  of  the  heart  and 
in  tiic  veins.  Throuibi  iiiiiy  become  calcified,  forming  vein-stones  or 
phleboliths,  and  the  necrotic  tissue  of  an  iiifan-tion  may  also  b(<con]e 
completely  rnlcified.  In  gcMiernl,  ciilcifitation  takes  place  in  the  lower 
animals,  es|M'cmllv  in  the  herbivora,  to  a  niiicli  greater  extent  tbnn  in 
man.  In  guut  there  is  a  deposit  of  the  luiite  of  i^^jda  in  the  (issues.  Tliis 
may  tJiki'  nldcc  In  the  Uidm^ys,  in  the  skin,  iil  Ihe  sulH-utaneous  tissues, 
in  the  tcn<iiHis,  the-  ligjiments,  the  synovial  membranes,  and  the  cartilage 
of  the  joints.  The  iiivorile  se:Ltof  thedejsisil  is  in  Ihe  metulars^H|>Imlan- 
geal  joint  of  the  great  n«'.     It  is  pnibable  lliat  the  deposit  takes  place 

iirinciiKdlv,  if  not  exclusively,  in  tiHsiicji  which  have  inidergime  necrosis. 
'X  appears  in  the  form  of  long,  slender,  net-^lle-sluiiMtl  cnstals.  A  foruui- 
tion  of  fiN^*  concremonts  or  calculi  •■an  take  place  in  the  various  canals 
and  eavitics  of  the  b(Kly  which  are  lined  with  epithelium.  Such  concre- 
tions nmyfomi  in  the  intestinal  cannl,  in  the  duel*  of  the  large  intestiniU 
glands,  in  the  gidUldaddcr,  in  the  unnary  tract,  and  in  the  rt>spinitory 
passages.  All  of  thew  cipucrements  have  an  orguuie  basis,  and  lime-mltis 
arc dcjxisitod  in  this  material.    In  the  intestiiml  glands  the  euleuli  ctuisiat 
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of  a  (l^poMt  of  lime-^lU  around  thickened  fwces  or  various  imdiffestod 
rcgetafalc  masBcs.  The  iiki:^!  fn'((iieiit  f]avv  lor  th<-  formation  ot  mu- 
crcmcDts  ia  in  the  gull-blaildcr,  wlik-h  niav  contain  but  one  or  may  be 
fille«j  np  with  targe  ]uiinbt'r>  of  tlieiii.  W  ben  there  are  several  pre^iit 
their  surfaw-s  luttunc  faceted  by  mutual  nretwure. 

These  (pill-stones  are  usually  conipOs^Hl  of  t-holesUrin  uiiite<l  wilb 
variouK  nirit^titueiitA  of  the  bile.  In  rarer  ca.vi5  they  an-  forniitl  from 
oirboniitr  nf  lime.  AIUt  tlie  chole-stcrin  is  diiwrdvcil  Uipto  still  rcni:iinn 
a  houinjrvne»ii-H  sdlwtance.  There  <'an  be  no  doubl  that  the  fortualiun  of 
gall-KUmcs  is  due  to  the  iniTUwlalion  nf  an  orgjuiic  mucoid  tiubstani-e 
"wth  the  ronstitiwnts  of  the  bile.  Colon  bacilli  have  been  found  in  gall- 
etunc^ 

The  most  important  ooucremcnts  and  culcuH  of  the  body  arc  those 
"fouiHt  in  the  urinary  |iaasag;o8.     They  nuiy  form  cither  in  the  kiduoy,  iu 
"the  ureter,  or  in  the  bladder.     In  tlie  kiilni^y  tiicy  not  infi\'«|nei>tly  furm 
luve  ini^ular  nia--wo?(  which  may  fill  n[»  the  entire  pelvis  of  tJio  kidnfy 
ana  extend  into  the  calyee;^  or  only  f^imitl  ma.-^'S  may  Ik*  formed.     CVm- 
•«n?iiitrntet  aitiM-iir  in  the  tii^uo  of  the  kidney  it^i-If  in  tin:-  form  of  very 
wtialt   QULv^.'s  which   may  either  lie  in   necrotic  (-|ii(hcliiim  or  in  the 
lutuen  of  tliL-  tubules.      In  the  so-called  uric-aciti  infarction  of  the  kid- 
ney, which  in  so  common  in  children  who  die  in  the  first  week  of  life, 
tl»ere  i^  dimply  a  dc|MMit  of  urinary  ^inient   In  the  occliidei]  InbulcH. 
The  htlgc  oulculi  formed  in  the  uriuan.-  bjad^ler  cunsift  of  an  ojH;;nnio 
snbstunce,  proliably  rehite<l  to  albumin,  in  which  varioti.'^  satt.s  are  de- 
ported.   What  liort  of  material  will  be  deposited  iu  tlie^-  iua:u«uji  depeuda 
ap^m  circumstances.      If  larjp^  amounts  nf  uric  acid  art^  cxcretcil,  as  in 
the  uric-nciii  diathesis,  calculi  may  form  com)wstd  of  this     When  there 
U  decomposition  of  tiK'  urine  in  the  bladder,  with  the  proiluction  of 
triide  jibii-phale*.  calculi  oiu  be  formed  of  thi^  sulMtauce.     WIk-u  a  ad- 
t'ulm^  i\ss  once  been  formed  the  irritation  «"hieh  it  ])rotluces  in  favorable 
to  its  incrc».-*e.     All  mrt«  of  foreipn  bodiiw  tntriMiucctl  into  the  bladder 
can  9er\*e  as  nuclei  for  the  foruiatiou  of  enlcuti. 

PlOKBNTATION. 

Many  of  the  normal  tissues  of  the  IkrIv,  lM)th  rouneetive  titwue  nnd 

X'thelium,  contain  a  certain  amount  of  pigment.  The  pigment  i« 
iiwt  al«'ays  contained  in  the  cells,  and  consisilB  of  bnjwn  or  diirk 
auiorjdions  ^ramilcft.  Kxnm|)lc^)  of  such  pignu-ntiition  are  found  in 
tlM>  liair  -ind  in  the  choroid  of  the  eye.  Tlie  ncrve-c-clU  in  the  central 
nervtut^  syhtem  contnin  a  !<niall  amount  of  pi^^ent,  and  pii^ment  i.-'  alno 
coutaiiie*!  in  the  cells  of  some  of  the  glunils.  The  skin  miiy  show  a 
genera]  pigmentation,  or  the  pigment  is  wen  only  at  certain  placeit;  for 
iuBtance,  in  the  axilla  and  over  the  e^crotum.  !>uriu^  prepnnney  the 
pigment  of  the  skin,  €>s[M}<rially  in  bnniettes,  undei^Hw  a  considerable 
lucri'aM.'.  There  nuiy  be  a  iiiarlitsl  incri^iH'  iu  the  pignu-nt  bnmght  about 
hycrrtain  discasi-s,  a.*"  in  .Vddiwm's  di-ica-M^iu  whicli  lesions  maybe  fnund 
in  the  ^upRlreual  capsules  or  in  the  semilunar  ganglia.  The  pigment  of 
tin*  btsirt  shows  cim.-iidt'nible  incrvuw.'  in  certain  forms  of  atrophy  of  the 
mytM^nlium,  especially  in  the  atrophy  of  old  age.  Pathologiad  pighien- 
tatioQ  i^  aLwi  gceu  iu  the  fix-cklcs  of  the  skin  and  iu  the  eougenital  pig- 
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meiitprl  molos.     Certain  tumors  l>cloDf{itij;  to  the  sairomos  nliv)  aHom*  M/\ 
market!  degree  of  pigmentation.     The  pijruieut  may  be  brOMii  or  sliow 
e\'erv  ilcijree  of  tran»ition  up  lo  perfcrlly  blafik  iiiaases.      It  iiHiiitllv  lies 
in  the  colls,  mid  rarely  iu  the  iriterw-lliilar  -mlwtam*.     M'lieii  il  is  foiiiul 
in  llu-  iulen-elliihir  suhsfanrc,  it  i»^  pmlialily  due  to  its  Iteiug  hcI  froe  by 
niptiiri-  JiinI  df.'^Inirtioii  of  ch-IIs,    The  fornuition  of  pigment  seenw  to  bc,H 
in  the  iiiaip,  m  piv]>erty  of  cell?-  belonging  to  the  conuective  ti»>ao.      In™ 
tiiu  ski[i,  itithongh  the  pigment  nmy  Ix'  roiilJiined  in  or  between  the 
epithelial  rells,  it  jippejirs  to  be  formed  in   Inrge  branohetl  eelU  in  th<»H 
t-itbentanooiis  tissue.    The  i<oiirec  of  the  pigment  hiis  not  Iki-ti  in  all  cup-es  fl 
(leiiTiitely  ascertained.      It  is  true  tluit  pigment  niav  he  fonnnl  fn>m  tho 
blood -eoloring  mntter,  but  heniorrlwge  i;*  not  generallv  found  in  th«;arvais^ 
where  pigmentation   is  taking  platv.     The  pigrticn't  whieh  \»  derivedH 
fi-otn  the  hlood  under  ordinary  conditionR  is  iismdly  brfiwn  or  rwWish- 
hliAvn,  am!  lia.-*  not  the  dei'|)-bitnvn  t»r  blaek  wdur  found  in  other  ^■%m- 
ditioiirt.     Cheniieiil  inve--;|ig:ition   lisis  Hhn«7i  tluil  some  of  the  [ugmont 
contaiiw  irith,  while  Either  pignieiil  is  fiw  from  it.     The  hlotMJ-extrava- 
Kitioii  whieh  takes  plaee  in  an  onltnar}'  hniim;  undergoes  vuriont-  oluuigeaH 
of  color.     When  tlie  extniva-^jition   hjw  taken  place  in  a  transparent™ 
tissue — for  instance,  in  llie  plenra  or  in  the  pcritoneinn — a  rtiHy-orowu 
Ci>lor  niny  remain  Ibr  a  hmg  time  iifterwanl.     AH  these  elianges  in  itihir 
eorrei«|wind  to  plirsical  an<l  I'iieniieal  allerationit  of  the  haemoglobin  and 
the  irim  eoutaiuiHl  in  this.     ^\  hen  hemitrr!iage  takers  |>hiee  in  the  lL<^neH 
the  red  l)limd-t>tr{>UHele?4  may  Im'  taken  n)>  by  the  lynipliaticH  in  an  nn 
changed  condition,  or  the  httraoglobin  may  be  di«iolve<I  mil  of  thorn  and' 
taken   up  by  the  eireidutioti.      It  i»  tliiB  dissolved  blood -coloring  nmttt?r 
wliii'h  prfidnoe*^  the  various  changes  of  color  in  the  neighlx>rhoo»i  of  hUxxI- 
e.xtniva«i.tioaF.     BkHKl-irrysta].-;  may  Ik-  forna-tl  fnim  the  extravaif^tedS 
blood,  and  they  an*  frtHiueutly  fianiil  in  the  remains  of  ohi  heniorrlmgi's^B 
In  KiXiiV^  of  ehn>jiic  pu^Mive  amgerition  lliere  is  asnally  a  tx-rtain  amount 
of  diapedesis,  and  a  hniwnish  coU»r  may  Ih^  given  the  tinstieH  bv  the 
presence  <>f  the  blood-pignient.     Tho  Ix-st  example  of  this  \»  s*vn  in  tlw 
chronic  paisslvo  congestion  of  the  lung,  the  sulmoii-brown  color  in  this 
being  due  to  the  pre,-ienci'  of  large  celU  in  the  alvcnli  of  the  lung,  which 
are  tilled  with  In-ouniih-red  or  brownish-yellow  pigment.     In  jaundii*e  or 
ieteruB  the  pigmentation   ia  due  to  the  coloring  material  of  tlie  bile. 
Tlnring  life  this  is  en«ily  recognianl  in  the  skin  and  in  the  conjunclivn.M 
When  the  jaumliiH.*  lii-st  appears  the  tissues  have  a  bright-yellow  color, 
and  after  it  has  existed  for  (-iime  time  this  elianges  int"  an  olive-grtvii 
or  A  gravi^li-green  color.     .Taniuliee  is  usually  due  to  some  eonijitjon 
which  interferes  with  the  nius-sige  of  the  hile  and  l«uU  to  its  ab-^u-ption 
into  the  lymphatics  of  the  liver,  iind  fn)m  this  into  the  bidod.     Swelling 
of  tlie  mucous  membrane  of  the  bile-dncl**,  due  to  catarrlial   inflam- 
mation, narrowing  or  closure  of  the  bile-ducts  hy  cicatrices  or  by  the 
presence  of  gnll--itAnes,  tumors  devolnped  in  the  bile-duct,  or  the  pres.-qtrej 
of  tnniors  outsiile  of  the  diii't^',  niiiy  all  he  folktwecl  hy  jaimdici'.  '\  he  com---^ 
mon  hile-fluct  is  cnm]>iirt»tively  large  and  thin-M'allcd.     The  pressure  of 
the  bile  within  it  is  very  low,  and  a  very  slight  degree  of  disleiition  wilL 
lend  to  the  retention  of  tlie  bile  and  its  abN^rjition.    .'Xetnmling  lo  varimiflH 
authors,  there  is  a  form  of  jann^Hce,  the  s(>-cari('<I  hipmat<^'nnus  jaundice, 
which  \&  pnjdueeil  by  the  convulsion  of  the  Ineiuoglobin  o^  the  blood  in 
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the  Woo<l-ve<wels  inti>  hilp-ortlorinp  mnttor.  The  results  of  ei])erimeiit8 
liave  lomki!  tn  tilwiw  that  a  piiri*  hienuittt^'tious  jauiitlicf  dues  not  exist, 
\wt  iIkti'  iiiav  Ih'  II  iIi'?*(nirlioii  nl'  r-iI  l>lM(i<I'iitr{>ii!^'lc--«  in  tin.'  bhuw],  and 
ihf  ha-matoiuii)  thus  set  free  is  converted  in  the  liver  into  bilirubin  and 
tlieji  ah^trbtfl. 

The  tissues  may  alw"*  b*oome  pij»iiientod  fmni  pigment  which  i*  taken 
iDtn  the  IkmIv  from  witliout  and  absiirbeii  iu  the  tisjiucs.  The  pigment 
iiiay  pnlcr  the  Imdy  by  means  of  the  Kwpiratnrv  or  intestinal  Inii-t  and 
fn»m  >v«nnid-.  tii  the  o]>*.>rali'>ti  «if  tattfjoiiig  the  ?'kiii  is  bmken  and  in- 
MdtihW  ndi>rin^  mnlcrial  i?^  nil>lH'il  intu  tlic  u'ouiKk'd  tiiirfiuv.  A  {Hirtiuii 
nf  thi-^matrriat  rcmain.s  in  the  li'i-'incs  at  thr  jtliii'^^, hikI  a  |Ktrti<)tt  is  tak<-n 
tip  by  tJiu  lymphati*:^  and  eatnetJ  t»  tht?  iidjat^rit  lyniidiati*.-  glatidi:<.  In 
nuK  Ihi*  ann  is  tuttoiHKl  iJiu  epiimehU-ar  and  tlie  iixillary  gltiiids  ahiiivM 
mntnin  the  simp  pigment  whioh  is  nibbcil  into  the  skin.  The  hing!s  ntav 
uudergiui  markL'*!  iii^nu-ntatinn  iu  (tui.'iciiniMK'eorthr  in^'pinlti()n  of  itiist 
ami  |Kirtiflcs  ofearhnn.  A  part  of  the  <lust  roninin-i  in  the  hinj;:*.  and  i-* 
found  Im>(1i  in  the-  wallrtof  thu  alveoli  and  iii  the  thi<-kL*niHl  aud  indurated 
ti^iiewhieh  re*«dlrt  fmin  tlieehronie  inlkimniation  wt  up  by  (he  prejsence 
of  the  fortign  [)nrtirl(«t.  A  part:  of  thi"-  niatt^rial  is  earned  to  the  nearest 
lymph-KLiniL-  and  priwhirtw  pifrmentatiiHi  of  thc^*. 

An  intt'nftinf;  fnrni  of  pi^nientation  is  lUw  to  thn  inliiHhiction  <»f 
silver  salts  into  the  ImhIv.  Whrn  nitnite  of  silver  liiis  U-cn  iisrd 
nietlii-inully  for  «»nic  time,  the  skin  ai-quires  a  prayish-hnivvn  apjK'sir- 
■lice  and  the  organs  may  also  Isocomc  pigmented.  The  silver  ia  deposited 
in  the  form  of  tine  granule*  in  the  tii-i^ies  of  the  organs. 

In  malaria  there-  i-*  a  formation  of  jiignient  in  the  hlmnl.  This  e*mdi- 
tion  is  found  in  all  form-*  i*i  lualiiria,  iukI  is  due  to  the  destnietioii  of  the 
red  (-(frmwle,-*  liy  the  iiudarial  mni-sites  whirh  inhiiiiit  them.  T!ic  |ag~ 
nient  whieh  is  foniUHl  jsdenvoi)  from  the  hw-mo^lobin.  It  is  found  Iwrth 
in  tlie  tv*\  and  white  eori>uscles.  In  the  red  oor|«i«;lcs  it  is  found  iu  the 
peinisiles  wliieh  thev  eneiose.  In  the  white  coqmselea  the  pigment  ia 
ftlso  derived  fW>m  the  |)ara»tites,  the  pigment  pii»ihicJMl  bv  tln'm  in  the 
c«irpu>cIeA  being  taken  up  by  the  while  (Nirimwle-s.  In  wrtuin 
^  of  the  di^ea-ie  pigmented)  [wnisites  may  also  U'  found  free  in  the 
lilcMNi.  Thf  piuiiient  is  also  iie|n»site<l  in  certain  orguus  uf  the  body, 
notably  in  the  spleen  and  in  the  liver. 


VI.  TUBERCULOSIS  AND  TUBERCLE. 

|-Tl'BKIt(f1.(i«ls  is  an  inffHliouH  disease  prodiiwd  by  the  tulierele 
ilUis.  It  is  I'haroct^'rize'l  by  the  fiinuatam  of  larger  and  smaller 
cimiiii«crilM5l  iio<lules  called  tubereles,  by  nmre  difluse  ftiruiation  of 
lif^ue  of  the  sami*  rlianieter  as  tliiil  eoniiMising  the  niKkiles,  anil  by 
vaiHon-  fona'f  of  iufkinimation.  The  wowl  "tuherele"  vva^  first  use<l 
witiiout  Euiy  s|H.-eitk>  meaning  to  4lesenhc  a  small  nmlule.  In  I79H, 
Ftailtie.  the  nephew  of  John  Hunter,  gave  the  first  dejvriptiou  of 
tulwrelc  OS  t^jund  in  tlie  lungK.  It  was  notiewl  that  these  tiibereles 
wpre  frvntiently  found  aA4oeiute<l  with  a  destrut>iive  disenn^  of  the  lungs, 
ftn«l  6nal)y  both  the  tuberele?s  and  the  destnietiou  of  ]ung-ti!?»te  acoom- 
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panying  their  preacnce  wore  rofenwl  to  one  and  the  same  cause.     After- 
warii  iioduk-s  of  a  Himilur  elmracter  wi-rc-  fiiiiiitl  m  the  lviii|)lif;laucU,  iu 
tlu:  tissiu^s  of  discuBi-d  JuiiitM,  :iiui   in  v:iriniis  other  nliici-s  in  the  ImmIv-. 
It  was  fonnd  that  whi-iwor  thcs*-  mMhih*!^  nitiH'iirc^i  tlu-_v  were  oi>n»i>«is«-d 
eSHeiitlally  of  lUc  sinu"  sort  of  tisdin',  iin<l   llisit  they  were  [wrtitnihirly 
prone  to  a  form  of  dcgpnemtion  by  which  fhey  l»e«ime  changr<l  into  a 
Bubstunce  rcaaublmj;;  certain  mit^  of  chcv^.    Tissue  of  the  auoe  pcneral 
cimmctor  as  the  liibercleH  was  ahm  found,  not  in  circiiiii5cril>ctl  masses 
bill  mlher  fliffusely.  and  it  was  fmnid  that  lhi«  tissue  also  undcrwt-nt 
caseaiion.    When  inflanuuation  m!einii(>aiiicd  the  pnMiess  tlie  prcKjuoti*  also 
became  aiseoiis.     Tlien-  is  n(i  doubt  that  alihoiifrh  the  fonu  of  defen- 
eration called  caeicattou  h  not  a  gptfcific  i)nK^i<««  limited  to  the  tiibcreulons 
tifit^iic,  it  m  Rommindy  lakei^  plaeo  in  ihiti  that  it  ha^i  stTveil  more  than 
any  other  niorpholoji^ral   fitctor  to  unite  under  on<'  head  the  various 
nuinifestiitions  of   the  ili-swise.     The  e^Hi(x;plion  of  tuiMireuhir^w  as  an 
infectious  disnuse  was  founded  on  the  anatonncal  study  of  the  diaeaafe^ 
and  its  mode  of  progression  before  the  discoven*  of  the  spwitic  organ- 
ism.    Kven  twenty  years  iR-lbre  the  dis*x>very  of  the  liocillus  it  wa^ 
found  that  a  disease  Uf^reeinfi;  in  all  esctcntial  respects  M*ith  the  disease  Ofm 
found  iu  man  ixjuld  bu  luduetxl  in  rabbit»  by  iuoeubtiiig  them  with  ihts 
ppKluetrtof  the  tlirt-asc  fiiiiii  inan. 

It  is  now  univer^dly  iu-kiiowlc<iged  tliat  a  ImicIHus  i«  the  eause  of  the 
disease.     This  was  denioiij^nitetl  by  K^k^Ii  in  IXHl,  and  all   tin?  work 
which  has  sintw  been  done  h:is  servetl  to  (wntimi  the  work  of  Kudu 
The  bacillus  tuWrculosis  in  one  of  the  snialleijt  uf  mien  morgan  iiun  a.     I|^| 
is  fnim  oncMjuarter  to  one-half  the  diaraeter  of  a  red  blood-corpuscle  in 
leu^th,  and  tlie  leiij^tli  j»  usually  five  or  six  llniei*  the  breadth.     Tin- 
bacilli  arc  usually  somewhat  Iwnt  atnl  the  ends  niv  rounded.     Sjiecial 
methods  of  staining  arc  ncccssury  to  dcm<insrralc  thoni.     A  great  nuim 
methods  have  tHtcn  i^ivcn,   but  they  all    consist  in   the  ua«;  of  tluiiL 
which  stain  intensely,  followed  by  deiiolorir.ing  Hulutiontt  wlut^h  nvunv-e] 
the  color  from  everything  but  the  bacilli.    When  stained  the  bacilli  tnay^ 
be  of  a  hrimogeneous  doIor,  or  they  may  show  an  alternation  of  intensely 
Btaiiied  partich-s  and  clear  simees.     These  clear  spaces  wen'  (ir^Tt  sup- 
jKtsed  to  represent  s|X)a'S,  but  it  i»  doubtful  whether  thoy  should  be  so 
cimt^hlereil.     It  is  prubablc  that  then-  in  ihi  gmwtli  of  the  oipintsma_ 
outside  of  the  body  under  ordinary  circumfltancejt.     Special  media  aodfl 
an  elevated  toni]M!niture  are  nece-ssary  for  their  growth,  which  ifi  vetT 
slow,  there  Iwing  usuallv  no  indtcjition  of  it  for  svvenil  weckji.     There 
is  a  great  difference  in  the  susceptibility  of  different  animaU  to  the-  di*-j 
ea»v.     Guincji-pics  are  among  the  most  »uscM'ptibU%  and  these  buwui 
in  from  six  weeks  to  three  months  after  inoculation. 

For  a  long  lime  no  tv])ical  stnieture  was  regarded  a«  ohnracterigtie 
of  tuliercle.     Virehnw  iVsiTibed   the  tubercle  as  a  nodule   tTomposcd 
of  .small  round  cclU  riimilar  to  thode  found  in  granulation  tissue,  and 
derived    from    nMiltijilieation  of  the  inmuci-live-tissue  (>.>lls,  and  called 
attention  to  the  tendency  of  the  rells  in  the  centre   of  the  nodule  to 
undergo  necrosis.    .\s  the  melliwls  of  histological  invostlgalion  improvedj 
tutwrele  was  studied  mure  elosely,  and  it  whh  found  tu  have  a  mui 
or  Ic-ss  tj'pical  stmctiire.     Ijtinghans  gave  a  more  detailed  descrintic 
of  certain  lai^  muUinndeated  cells  commonly  found  iu  tubtrcle; 
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pet'iiliar  rfiieuliini  bflweni  the  wUh  was  (IpstTilx-H  by  oflicr  obspn'rrs. 

Hlien  a  Vf-n*  young  miliary  tiil>rrelo  is  oxamhiod  aftCT  snitaliV  methods 

dI'  linnleniiiii,  ii  ri'ticuluru  is  seen,  in  tlif  nii.*s!H'.f  of  ulii(;li  tin;  wlls  lie. 

The  fXltTit  to  whicli  thf  ri'liriihiin  is  ilt'VflttiKsI  i!c]k'iicIh  ii[Mtn  the  iige 

(if  till-  tnlK>n'I«  mid  \\w  charatter  of  tbt-  tiiw-ue  in  whii.-li  it  di'vi-lojjs.     It 

may  Im*  a>t  firm  and  defitiitt;  as  the  reliriihini  of  a  lvin])hatii'  ^luiid,  uitd 

j'n  otlitjr  u-awjt  rttrari"#Iy  a  trace  of  it  may  Ik-  sceii.    Tntit;  arv  variou*  jmi-t* 

uf  cells  iji  till!  iK^luh-,  till*  iiioyt  pn>mim-iit  iif  whinh  fmni  llu-ir  number 

are  the  epithelioid  tvlU.    Tlu':4t*  are  oi-ll-s  wimevvlint  n's<-mMin^  ejiitbelial 

oelU  ;  they  have  ;i  pale,  finely -Km  tmlar  or  hoiiioffem.'onH  ])P>ti»]»hiKm  and 

largv  oval  vehicular  mu-lei.     The  arriingetiienl  iif  tliest^  eells  with  reiiT- 

ei»cc  to  the  retitMihmi  varief*.   t'ometimcs they  ap]>earlo  lie  in  the  me^lie^ 

of  a  more  or  less  tibrous  reticulum  ;  somotime*  they  form  the  n-tieukim. 

The  oioll-outlincs  are  never  clear  and  distinct ;  the  eells  are  Ufually  fu*'d 

^ifretlter.     T]i«  epithelioid  cx-lU  are  alio  found,  not  as  dialinct  ('mups, 

luit  ninff  or  li>ss  s«'ntter<-(l   in  the  tir^ue.      Aiiioit;^  the  epiTliitliuIa  v{'\\i^ 

Ivin^  iH-twcen  them  or  in  the  mci^hes  formc<l  V>y  their  union,  are  ixiuntl 

cxdU  Mniilar  to  those  found  iti  young  granulation  tissue.     Then;  celiti 

vary  in  numtier,  and  arc  most  ahuiulant  in  the  periphery  of  the  nodule. 

The*  lai^',  uiultiuucl«attHl  maut-<,-ells  are  a  pi-omineut   feature  of  the 

tlilwrele.     Simeiime*'  taie  of  them  forms  the  (K-utre  of  tiie  n'HJule,  and 

has  long  pwa^^c^  wbieh  eommiuiieate  with  the  rc-tieuhnu  ;  or  thev  ninv 

Ik-  [leHeetly  ruuud,  without  |in>LH;j*efi,  and   lie  in  a  wimei-  curi-ouiiJeil  t)y 

rtiilhelioid  <vll«.     In  .some  easis  iliey  aiv.  situated  in  the  |HTi|ihery  of 

tilt?  nodule.     The  nudf^i  of  the  gifln't-<t'lls  aiv  either  arrangotl  around 

the  iM'Hphen-,  with  their  long  axi!*  tierpemlieular  to  the  eentre,  or  they 

jin-  gntuii«Hl  in  nut!tf«M  at  either  end  of  nn  elmijfnte*]  eell.    The  lit!*togeae*is 

»if  iIk*  iiiheii-h'  lias  bet-n  ean-riilly  ndidieil,  lni(  we  an*  still  far  fruni  eoin- 

pletely  iuuler-^taiiding  it.      Raunigarteu  considers  the  cpitlieliiiid  eells  a* 

the  HioHt  ini[>or1aiit  ctllf*  founil,  and  that  they  are  derived  fruni  the  pre- 

rxiHt4>nt  eelln  nf  the  tiBsne  iitaler  the  Influenee  of  the  tula'n-le  biu^tlli. 

The}"  mav  W  formed  from  the  epitbeliid  cells  of  glnnde,  from  the  con- 

oe^'tivc^tisstie  rells,  or  from  the  eells  of  the  bIoijd-vei*cU.     Aeeording  to 

Hiiiiiigarten,  the  first  step  in  the  formation  of  a  tul»ercle  iri.  the  presence 

of  lulx-rclr  Ixieilli  in  the  tit^i^ne.     TheMj  enter  into  the  fixer]  eel]?>,  no 

nuitfer  wliat  the  eharaeter  of  iIicm:-  may  be,  and  iiitiduite  eeUuliir  |>ro- 

lifi-nitioo,  the  newly-tbrmed  celU  Wing  the  epithelioid  cells.     The  i>ro- 

duetion   of  the  giant-<vll.s  is  a  more  t'bseure  pnicess.      U'eigert  thinks 

titar    ihey  an-  prtKlue^tl   by  the  pntlifenilion   of  degr.'nenite<l   eells,  the 

uuclen!4  dividing  withnul  seisiration  nf  the  protriplasni.      In  some  cases 

lliey  apjw.'ar  Ui  Ik'  produced  by  fusion  of  the  epithelioid  ccll.s  and  they 

are  utnloubledly  sometimes  fonneii  in  bhwHl-vctsels,  and  may  l>e  trace*! 

iu  fijntiniuty  with  vessels.     They  are  prolwibly  fonuwl  in  a  variety  of 

truys.    The  snmtl  round  eells,  found  iu  varying  unnilM*rs  In  the  tiiherfrh-, 

ape  «lcriveil,  like  the  grjnnlat ion-cells,  from  muUiplieation  of  the  eon- 

Dpetivt^li^sile  eells  ill  the  ti^^Mie  iu  whieh  llie  tiiberele  is  fMrmerl.      Little 

{-•;  known  of  the  fomiatiim  of  the  n-ti»-iihmi.    It  is  prulmblv  in  large  part 

c*ittipof«e<l  of  the  remain-i  of  the  connective-tissue  fibres  which  have  been 

EresMsl  anurt  by  the  undiferatiug  wlls.     It  may  be  in  part  newly  fonned 
y  the  cells  «.f  the  tubercle,  which  for  the  mor^  part  ni-e  <Ienveil  fmm  the 
ctittueirtive  tis^ue  and  under  onliuarycircuinstauccs  Would  form  ^ueh  tissue. 
V«i.  t.— 1« 
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Tho  tiiWrt'le  is  a  non-va^iikr  sinir-1:iire.  Tb(-  l>lix>d-voss<'Ir.  wlitfli 
an;  prL>!it>nt  in  tiie  tissue  wlierc  tlw  tiilHTule  <K'VL-lupH  lHM»>niL>  (x-^'liulttl  lir 
thrombo»is  or  from  the  pressure  of  the  iitmibcrs  of  cellt^,  ami  no  new 
I)I<KKi-vo(w;'lh  make  tlit-ir  way  into  it. 

This  ileM-riptinn  nf  tulK-i-ele  njipllcs  to  very  yoiinjc  nnduU-s  in  whit'h 
no  defeneration  huf^  taken  phiee.  Tlio  first  evIJenee  «if  »nch  degeih 
ernliun  in  sUnwit  in  lianK-ni^<l  t-jHt'iini-ns  liy  the  uiu-lei  nf  tlie  i-etU  in 
the  interior  rtaininft  less  hrillinntly.  In  sections  of  freali  ttftflie  murt 
or  less  extenwve  fatty  degenemtiou  of  the  eells  in  Ihe  caitre  u*  fouwi. 
Tile  nuclei  eea-'v;  to  stain,  und  the  cell»  fuse  together  in  a  HoHd  humth 
gi'iieoUJ*  niHjs  in  whit-li  im  cTll-<inlliiie»i*-,i)i  !«•  seen.  The  form  of  dcjrvii- 
enition  i^  that  ilcK-rihcd  Uy  \V<'ijrert  a?*  eonjrnlatiuii-ni-enjsiti,  aurl  it  i» 
al'H*Hy.s  pn'eedt'd  Uy  fatty  de^-nemtion.  A  Kone  of  cIusi'Iy-paeliHi  fcn- 
niolecules  is  always  funn<I  anjuml  the  neorutic  centre.  In  the  giaiit-tfJIs 
ihe  «iiiif  proceii*  tieeniH  lo  take  pltitie.  The  i^ntre  if>  similar  to  the  ne<-nitie 
centre  :>f  the  tuhertle,  anil  anmnd  thit^,  just  inside  the  nuclei,  there  i«a 
»me  i>\'  »!his)'ly-|iiurked  fht-jjranules. 

Mjierosi'opicallv,  the  tiiheivle  when  verv  young  if  pale,  transparent, 
and  with  dilHeulty  diritinguii^hvd  in  the  itKi^ue.  M'hcri  dcKt-'ucratinn 
hefrin»i  it  in  whitf^^  ojuitjue,  and  vitMly  seen.  Tlie  while  color  is  nut  due 
to  the  ahwnep  of  vcfweL*  nlone,  hut  rather  to  the  prftwnoe  of  the  fit- 
urn  leriile><. 

With  the  ap|H'anini'eof  ilepeneratiou  in  tUf  tuhen-le  amtther  ivUiilar  | 
element  enters  into  it.  Tlii»  'm  the  polynurlejir  leue«iryte.   XeiTotir  titiMii*,  1 
liowevcr  ctiuacil,  exerts  a  jjo-iilive  nttractinn  on  tJie  leucocytess  and  tbe  j 
iiecrotie  tis-sue  in  tbe  tulH'r».'le  lut-i  the  «nnt?  iK'Wer.     The  |HilyuucIwr| 
leiH'oeytos  may  l>c  n.H-o{!:uized  liy  their  irrcgiiuirity  in  form  ami  bv  Ihe 
Itriglitnf'**  with  wliifh  they  stain,     Thev  enter  into  (lie  tnlK'rrle  and  intu 
the  neerctie  tis-sne.  olU'n  fonniiij:  a  ^lefinite  ring  nrouml  the  latter.     In 
the  dt^enenite<l  area  they  sei-ni  to  undergo  the  same  fate  as  the  tillwr 
cells.     The  nncloi  lireiik  up  into  fi-agnicnts  and  form  tlie  small,  hrighlly- ; 
staining  graniik'«  seen  in  the  tift*uc.     Oi-eawonally  they  may  lie  feiiod 
wlthia  the  gianl-<'ell^. 

The  faity  ikin-Eieration  and  eawntion  to  whieh  the  tulwrele  »  "o 
prone  haw  Ikh-ii  atlrihiited  prini'i|ially  to  the  alisi-nw^  of  bli«id-ve**el!'. 
AlthiMigli  this  niny  play  a  |>nrt,  the  degenerntion  i>f  the  tiA*ne  cannot  Iw 
atlrilmted  wdely  to  llii.-i  tiun*e.  We  find  ()lher  stmi-tures  in  the  l>ody,  of 
thi!  Hiimc  siw  as,  <ir  ev<'n  larger  than,  the  I-ulM-rele,  in  which  there  an*  no 
vejsw'ls  and  which  do  not  show  the  ^me  tendency  to  dep.meniti«»n.  The 
necmsis  of  the  cells  ifi  due  nnire  to  the  influence  of  the  Uicilli  or  their 
chemical  products  on  the  tissue  than  t-t  tlie  idjsencc  of  IiIikhI-vcjwK 

The  relaliou  of  the  tubercle  to  tbe  surrounding  tisi-ue  differs.  In 
most  ease«  there  it4  around  it  a  well-tnarked  mnie  of  gninulatifui  lis-Ufl 
filled  with  round  cells  which  beeomc  more  abundant  in  the  periphery  of 
tlK!  tubercle,  and  fmully  merge  into  tbe  Kurnmnding  gmuulation  ti»9ie 
without  ii  sliar[i  Mneof  demar«'iiliiiii.  As  the  tiibeivle  inen^n^-s  in  ^iw  thu 
centnil  caseation  increa.M'jt  in  extent  and  the  gnuiulation  tissue  rhangeS 
into  that  of  tbe  tulR-n-le.  tlie  round  cells  beeoniiiigepithelii>id  in  ehanicHT. 

The  tul>prele  may  undergo  oth^-r  fonns  of  degeneration  than  the  cii**- 
ous.  The  entire  mass  nmy  become  converted  into  a  |»crf»ftly  siuonlli 
h)'uline  &uhstnuce,  or,  before  necrosis  lakes  plaw,  connective  tisiue  maf 
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Ik  fomitxl  frutu  the  collt;,  aud  hucIi  liibcrvltt?,  uven  after  ou^cntiim,  are 
tniK-h  rtniuT  jititl  hnnliT  than  thowe  in  whirli  tlie  nwrotic  tiiwiic  is  com- 

■<]  of  celli-  »li>iic. 
]c  Dumber  of  tiibcix'lc  baeilli  in  the  ti»4ip  viirics;  they  niuy  bo 

?nt  !i)  largo  minilxTs  nv  may  Ik-  »hi>eiit  a1l<t(riOKr.  As  a  gi-iicral 
nile,  thpy  an*  uol  «i  numerous  iti  llie  voiiiipc^t  tubpreJes  aj<  Ihi-y  iin*  in 
ih***'  in  whifh  ilf-ffnt-ralidii  i?*  well  ndvaiu-e*!.  In  eertaiti  ]>la<'es  they 
•wm  tn  Ik*  alci«'iit  yi*  :i  nili*.  Tn  aoiile  niilian-  tiiU-n-iilnsiH  of  tlie  liver 
I  tmve  fnf|iii'iitly  not  Ih-ch  able  to  Uiirla  iHtriglif  UicilhiH  in  any  uf  lliu 
nunierou!)  tiibcrrk's  in  (he  tiK-tue.  It  U  prolialiie  tliat  under  eertaiii  eon- 
tittioait  they  are  destroytMl  bv  llie  tiissue.  or  tliey  niay  liocoiiie  so  changed 
■s  to  Ihj  n<*  loiipT  rt-e'i^fnizalrle.  The  iKieiJIi  tK'eiitiy  tin  eonritaiil  |K)t4itioii 
In  the  tiiwiie  ;  lliey  may  be  found  within  or  lyirig  liotween  the  epithelioid 
ttUe.     Somotimeti  a  uuu<f  of  them  may  be  seen  in  the  centi-e  of  the  ca.se- 

CaagA,  or  the  (fiant-cells  may  contain  ihem  in  varj-ing  nnmber^ 
The  uiiiinr)'  tnlK'n-Ies  may  appear  alone,  or  m  uuuilx-ra  foruiijijj;  the 
re  potiplomi-nile  tiil«*relcK.  Mi>sl  of  the  lubereles  whieh  an?  vi.*iblo 
to  the  naked  oyt-  are  (:om|V)M-d  of  several  n<wliiles  united  to^'ther. 
The?*'  InrpiT  ennfrloineratt'  notlnlcs  are  I'Mrnied  arxiund  u  Hii^^h?  tuben-le 
nhteh  ■*cm-'  to  serve  jw  a  fiRiLs  uf  infe»?ti(in,  Tiie  tutn'rcle  baeilli  fnini 
llti-  are  eiirried,  either  l>y  the  lyniph-i-tresini  or  enclii«?<l  in  wandering 
wlljt,  imti  the  surniumlinp  tityue,  in  whieh  numbers  of  tubercles  are  thus 
dcvrluiH-d.  Xs  the  caseation  in  the  individual  tnbereles  advanees  it  a^'eeta 
aim*  llie  tiiwue  lying  betwwn  lliem,  s«  thai  (inally  a  large  eaM.'uuB  area 
iif  funned  \thieh  is  ftnminndiH)  hv  :i  wine  of  initiary  ([ilieii'les.  Tlie 
hirjre  .««tlit.iri'  tuliei*cl»w  \vhieh  are  frnjuentiy  found  in  the  brain,  and  lei^s 
fmiuenilv  in  the  liver  niul  other  parts  of  the  (kuIv,  are  ftirnied  in  this 
my.  Although  the  miliary  tubenle  is  the  niojrf  eharaeleristic  of  the 
lesinn<>  pniduc-ed  Ifv  tlie  tulx^nde  l)nuillus,  it  f(>rni>^  but  a  small  ]>art  of 
tho  lesiorirt  of  tlie  dLsejLse.  The  fornmtion  of  »  ti.ssue  simihir  lo  that  of 
tliu  miliar)'  tnlN-n-h-,  and  whieh  ap|>eans  iutt  a^  a  m^lide,  l)ii(  as  a  ditfti^ 
intiltnition  <»!'  the  li-*iue,  i^  a  nnieh  more  pnnninent  [Mirl  of  the  pnieess. 
The  formation  of  chi^  tissue  is  clo.-ely  related  to  inflammation.  Where 
in  un  orxtinnrt-  intlaninuilioD  there  would  be  a  formation  of  granulation 
tiamu,  undLT  the  influemv  of  the  tulMTcle  bueilln-*  a  tissue  eomiwwd  of 
•'pitlieltoid  and  gianl-<;elU,  and  winch  \r^  |)eenliarly  pnme  (<■  ne»rusiM  and 
e:iMt)itiiin,  if  pHKluettl.  In  lidH-rctdosis  of  the  joints  the  pide  masse.^  of 
gr«nidslion  tissiu-  aromiil  the  jitintw  nhow  i>n  tlip  ontside  a  narrow  rim 
of  <-n!<(.'uliou,  and  luck  of  thi:;  a  tiisKue  eonipo^'^l  largely  of  epithelioid 
ami  friant-c(>ll^  In  ihid  ttsHUc  liiere  are  frequently  cirt^'iimM-rilKHl 
lu)N*ndf>. 

Nul  imlv  if  the  tuli«tt>*le  in  its  formation  closely  relutml  to  inflammn- 
tori-  new  fiirniiitiims  of  ti.'isue,  but  it  i*  alwnv:^  aeenm]jiuiie<i  bv  inHam- 
uuilion.  The  iii<<hdar  lul«-ri.-le  a*  a  foivign  ImkIv  i-xeiteK  inHanimation 
ar>»imd  it.  The  aiue  uf  gnninlaiioti  ti>wue  around  a  tiiberele  i^  the 
rtmult  of  a  rt-wtive  inllammalion  of  the  li-*su«.  The  elicmiesd  nul>- 
ctanoes  whieh  arc  pnHhieet]  bv  the  bacilli  and  in  the  tnlKTciilous  tistine 
mar  exert  a  ntin">i»eri6e  hnl  mnplv  iniiirion><  action  on  the  surrounding 
tisBtie,  which  will  W  foll»we<l  by  inllnmniation.  The  Ixicilli  themselves, 
in.«tuid  of  i-nn-ing  the  more  lvpii*al  tirs^ue-furmation-',  may  excite  iuftam- 
Tlir  fnnii  of  iiifluriumitiun  varies     In  some  casm^  uu  ejcudo- 
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tian  containing  Bbrin  in  viirviiig  immtint.s  may  be  pnMluoecl ;  in  otlit 
casttt  n  t_V]»intl  :iiipi»nnttiiiii.     In  im  ntluT  tissiR-  in  the  b*»dy  i.s  thi?  inti- 
mate aiiiHx-iatiwi  willi   iiirtummalioii  b<j  evi<!eiil  an  in  The  liing^     Ajwrtj 
frora  the  preficnoc  of  milinn*  tulwi-elea,  whieh  ordinarily  piny  but 
(Hnall   jjart   in  the  proee?*?',  the  lecion!'  of  pulnionan-  tiil>erculuE<U  ai 
cliit'tly  inflninniutory.     The  grratcr  juirtDf  the  letiioiis  in  ilm-  t^i  tuhet 
ciilf^ii^  pnonntrinii),  in  M'hich  thtn-  i^^  <'oiis<ili4t!iti()n  of  thi>  liinjj^  iliir  to' 
exuOatioii  an<l  ac-iinmlati'in  oJ'  fells  in  the  alvevli.     The  estidatiou  in 
mm\c  wij4e»?  eoiilains  imieli  lilirin  ;  in  iithern  it  ttuiy  he  chioHy  e**n)Upi,  or 
the  nivroli  may  be  filled  with  :i  hyaline  gelatinous*  siibstanco.     Tlie  cclU_ 
Mithiu  the  alveoli  are  eliieHy  lai^,  pale,  epithelioid  wiU,  niiuj»led  wit^fl 
lw)lh  white  and  red  eni*[iMs<'Ie.'*.      In  sottie  eases,  e^peeiallv  "n  *»'iMn»  siir- 
faoes,  the  exudation  i^  iliii-tly  heniorrliagic.      Alwav;*,  [lartieulariv  in  tht^ 
Inngs,  along  with   tlie  inflatiminuiry  ihnmvj^wi^  due  tlln-etly  to  the  action 
of  the  inhei'ole  baoilli  and  their  ■*«>liible  ehemieal  nnnbict!?,  then-  are 
indaniiiiutory  le-xionn  due  to  winditions  wliinh  the  iKieilli  eraite. 

The  iuHntnmaiori"  tJHSue  nnwhieed  in  the  tungs  by  the  liadlli  undei 
goes  the  •wnie  f;is*eation  as  tlie  tnberele.      It  IxH-omei*  converted  iiiln 
ury-,  boiiiogeneous,  neerotic  nuL^"^.     The  tihrin  bei"<in»fs  eni-lofied  in  il,  andl 
may  still  tx'  reeogriiBcd  in  tlie  csiscoiis  tisstue  by  appropriate  inothotU  "ifJ 
btaintug.     On  uiicmi^L-opie  exumiiiutiuii  of  the  brittle  eui^imi!  iuai<»>  th 
aiiaTntnii-nl  r-truetiiiv  (if  tlie  tirirtue  citin|Ki8Lng  it  nuiy  still  lx>  reciigiiin-fl 
In  till-  liiDg  tbo  walls  of  the  alveoli  ap|)ear,  dividing  the  oaireous  tiaet* 
into    small    urvaty.      The   r«M«tioii    finlowti    the  sinie  eourse  lu-;  in   lli< 
tidwfcU',  eomiiieiK'ing   in    thp   (Tnlre  and  gnidtmlly  extending  Id  ih( 
tioripliery.     An  eutjiv-  li»lie,  or  <tven  an  entin>  lung,  may  be  eoiivertiH] 
into  a  ^Htlid,  necrrttie  nub«;  ai'  ti:«iae. 

Tlie  caseous  ticvfue  does  not  tend  to  remain,  but  after  a  variable  length 
of  time  it  unilergiMv  Hfiflening.    The  cause  of  tliis  is  not  fully  niider^iKKl. 
The  dry,  «i«Hiii:a  tisane  Ixx^ime^  rt»nvert<^l  into  n  soft,  flnid,  piirifonu 
nias#.     On  niiemseopie  exaaiinattun  fniginentt<  and  detritus  of  tis-^tie  and 
m]U  may  Ih.-  rceogniy-ed,  with  lien'  ami  ibeif  a  few  well-presen-eti  leueo- 
cyleu.     The  cauM>  of  the  )«ofleniug  may  Ix*  due  in  changt*.*  taking  place 
in  the  tinsiie  r:|H)ntane<msIy  <»r  t**  the  action  of  iiifluenees  from  without. 
The  niK^rruie  ti«tsue  forms  a  favorable  i^uit  fop  the  artion  of  other  inion*- 
urganisms  whieli  e:m  gain  anitiss  to  it  by  the  bmnelii.     Tlie  softening 
may  l>e  distim-tiy  ])i]rulenl  :  there  may  In-  a  purulent  inflainmatioii  in  llie 
tiRi>ue  amuiid  It,  and  llic  (-:i»<'oii8  matter  maybe  dis.-4>lved  in  tlu'  pnndeiil 
exudation.     As  t^un  a»  t<ol\ening  takes  ])laee  favorable  conditions  for^ 
further  infection  are  producxni.     Not  only  are  the  tubercle  bueilli  preoendi 
in  the  i^oftened  material,  but  there  are  other  organisms.     It  is  probable"* 
that  even  wnlhi>iit  the  pn>senee  of  organisms  the  eliemitail  produetf  pri-s- 
ent  mnv  exert  a  delet^-riou^  innuenee  nn  the  tissneit.     Brr>nehi  alwav^^ 
open  inlfi  the  softened  an^a,  and  otl'er  a  din>et  mute  fur  infeetiuu  of  othefM 
part^  of  the  lungv.     T<i  the  siieeilie  aelioii  of  ihc  various  «ibswnees  in 
the  softeiie<I  tissues  niusl  l>e  addei)  the  etlt-ctfr  wliich  may  be  iinHluwiJ  bv 
the  me«'l]anieal  ai-:tioii  of  sidid  |iarlieles  iKTluding  the  5mall  lironehi.     It 
is  easy  to  see  why  in  surh  a  tissue  nti  tliat  of  the  limgs  tuWreiilnsis  shoidd 
produi'e  sueh  a  variety  of  lesion:^ 

There  i?  j>robubly  no  di.-*asi'  in  winch  there  is  sueli  a  mricly  in  thC 
losiona  aa  'a  found  in  tubei-cuWi*.     A  <im-fiil  -tndv  of  the  liiiii.'-lesi«.iii 
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m  a  vase  m  chrnnir  tuliemilonijt  would  show  nrttrly  all  the  [witliolngiciil 
proccAwn.  The  wiurst"  "i"  tJii*  di^sL-^  also  varit;?*.  In  w«nu'  csiw*  it  niay 
aiivaticv  rHpKlK*  miil  Ii-ad  In  death  in  :i  lew  tiiontliK  or  even  wwks ;  in 
olJwr  ttis***  it  piirtiiit^s  thf  imwt  pnitnir-tt'*!  miirw,  nmv  itiiitimie  tliiring 
the  I'fitirp  lite  itf  the  individual,  mid  in  the  end  only  indircetly  contribnto 
to  ilcitth.  All  of  thes*  differences  in  the  vflects  of  infection  with  the 
bui-iUui^  depi'ud  npori  a  luinilier  of  fnotort;. 

All  individnnls  iire  mit  e<|iully  .^uiweptihle  to  the  ^iisonsc.  It  wns 
formerly  jri-nrmlly  Iwlieved  that  the  diw-a-^c  it»elf  wa(4  inheritetl,  Imt  it  is 
UHir*'  prolHdtle  llwt  not  the  diH«H'  it.**-tf,  Imt  a  j^n-jiler  in-  lew^  snsir|>- 
tiltiliTv  to  the  di.-yiijtf*,  l>^  iidieriled.  (hher  thinjr>-  hcinp  eipiid,  childivn 
tff  tidiereidons  [Kiivnt;'.  efiH-t^ially  if  tlie  distsu-e  has  Ijeeti  in  ihe  (iuiiily  fur 
a  niimlter  uf  p-neralionti.  are  more  liahle  to  he  aflVcted  with  tulierciihisis 
than  tl»e  ehildn-n  of  parents  who  were  free  from  this  disease.  Thi« 
Fpeeiul  suscepliliility  or  tendency  may  not  Ijo  ex|iretitied  in  iiny  other 
we»kne:^t  or  liiihil  of  the  ImmU-  :  Mich  children,  horn  of  parent.-*  in  ^mkI 
cin.-iim''taiiee-7i  uf  |ilV,  nuty  develop  ftrmi^  aud  nthu^t  lnHiies*  nith  more 
tlcin  the  aveni^'e  [mwrrn  of  endiiranee.  One  faelor  inuht  aiwavH  be 
oi>n:'ider<il— namely,  that  in  fjcneml  thesr  ehihlren  have  jfreater  opiwir- 
luniliea  for  infeetion  if  they  are  living  in  the  hou»e  with  tubereiilous 
pntple.  It  ii^uIho  pn>lMihle  that  eertain  nuvs  shown  greater  siisecptiblliry 
tluui  other;,  to  this  dis<>rtse.  In  this  country  eeiiainly  the  niKiri'd  ami 
the  (ellie  nux-s  .-ieein  to  Ik-  more  liaidc  U\  the  di.'ieajM!  than  any  otiier, 
while  tlif  Jewish  nice  np|Ktirs  to  jiost^ess  a  certain  degree  of  iinniiunly 
a^ain^it  it.  The  sune  thing  i-*  tnie  of  cattle.  The  c«ttle  coming  f]»m 
thi'  Chantiel  [.sliin<l!S  the  Alderney  and  Jer^iey  stoek,  e.-^iiet-iully  tin-  pnro 
breeflft.  Lave  nineh  more  of  the  dineaw  among  them  than  any  other 
lireetl-i. 

It  it*  prolwd^lp  that  there  are  also  differrnees  in  the  virulence  of  the 
I  iMeiHi  in  ditferent  cnse^.  Even  iiuieulations  on  gnineii-)>igs  of  the  same 
■fCe  with  (lie  s;ime  amount.-^  of  virus  fr«jm  difl'erent  .'*_mreeH  show  tUH'er- 
etKr«  in  tlie  eourw  of  the  dii^enxe. 

The  cr)urne  of  the  disease  will  further  he  influenced  liy  the  manner  in 
whieli  the  organi'^nis  gain  eiilmnet-  into  the  tis.-'ne.  Thev  niav  enter 
it  by  means  of  canals  or  ducts  which  communicate  with  the  'Hitwiile, 
or  by  the  bliMid-  and  lyiiiplmtic  vr<s^lt.  In  this  way  ellht-r  tulterenloim 
inriaiiiniatiiin't  or  miliar)'  tiilK-rtOes  may  !>■■  ]>riidia'ed.  It  is  probably 
not  nn-ewory  tu  have  on  actual  k-sion  of  (^inlinuily  for  Ihe  bacilli  to 

IMw*  inl«j  the  ti;«fue.    It  has  l)een  shown  that  the  dinease  oin  be  priHlucc-d 
■T  nildiiiig  llie  or}ni>ii-imi  on  the  ^kin  of  a  r-.ilihit.     Tul)eri'u1(i''is  of  the 
alim<>ntarv  nuial   in  mnii  proUibly  takes  place  without  anv  preceding 
le.'ii'irt.     i'he  luln'ivles  here  ap|K'ar  tir^t  in  tlie  Ivnipli-glandnrsir  tissue  of 
tlie  gilt,  and  no  lesion  of  tlie  luueou?  ii.nrfai.v  may  Ix*  visible,     Nfit  only 
t)<  there  a  genenil  diffiTenei'  in  the  t^u.-eeiilibility  of  the  liwiie  of  dift'erent 
iiidiviiliuds,  but  there  ape  differences  in  the  <liHercnt  tiitsnes  of  the  same 
individual.     Some  llK-no  anr  alniin>t  exempt.     In  et>rtain  cnx-s  tulierele 
t(ii*illi  may  l»e  found  in  gn-ar  onantiiies  in  the  bliM>d,  and  miliar^'  tiiber- 
I  cUy  !»*'  formtil  all  over  the  ImkIv,  except  in  the  muscles.     The  ovar\' 
^Mdwp4  a  relative   imniiiiiity,  and   the  pancitiiH  aud   tliymld   are    rather 
Purely  attnekd).      It  cjmnot  I>e  that  these  organf*  are  prntcctrd  fri)m  llio 
entrance  of  the  Lucilli,  for  in  aises  of  infection  by  the  blood  they  are 


2lfi 


SITRQICAL  PATHOLOnr. 


e<|unlly  liabU*  to  Imvi*  (lio  lia<rilli  tiirriwl  into  liifni.     None  of  the  tissmcs 
I'lijtiv  iui  nl>!4>Iiit«'  imniiiiiity.     Kvcii  ilie  iinii^rlis  iiiiiy  be  inviuli^l  hy  tlie 
gmaiinl  oxIeiiRioti  of  tiitMi^roiiloui;  foci  into  them.     In  n  tubcrciilouitutorrv 
of  tlic  tiinjjiit'  tulnTirU'st  an*  found  in  the  nuiscrilnr  ti.sKU^.-  for  :niitf  a  Imii^  " 
(li.sraniv  l«'iiwith  llii'  uIht,    In  mj^nsitf  juint  iiilK'n-iilo-'iH  al^i  tlie  ruljacrnt 
miiM'lf^  may  lie  involved  by  the  oxU'nHon  of  the  'lis**!!.-*. 

Thi'H'  is  uKvMV-i  rtinie  prinwri"  i'lpcus*  of  thi-  di.-^diwe  in  (he  ImkIv.     The' 
[iriman'  (*ent  of  the  diiw-jwe  in  mont  case^  is  in  the  Innjp,  hnt  it  may  com- 
rnenet*  in  aJmiist  any  nther  orpin  of  the  IkkIv.     Fntni  tlie  |innmn>'  fm-iia! 
the  infcctiim  extz-nds,  fctlhivvinjj  varioiw  mute.'*.     There  may  l»e  infeelion 
of  thf  tijwtie»<  ill  <liri'i.'t  eiuitiiniily.     The  luicilli  may  l>e  <.-!irrie<l  em-loiK-d 
in  irlU,  orih<>y  m:iv  extend  Itv  pniwth  iiilo  th<*  lis^ue  adjoining,  and  in  tliia- 
wiiv  ]:ir\rf  tnlx-i-cnlotisj  nndnles  may  he  foniied.     The  lun-illi  nuiy  \vi<»- 
ahm^'  the    lympiiatics,  either  into   tlie    surmimdiiifi  tissue  or  into   the' 
lynin)iatii.>  f^himU  into  whieli  t]ie  lyn]ph-v<t!Hel»  empty.     Tbc>  infet^iiuQi 
of  tlie  lyniphatie  glands  almost  enrefv  t.ikes  place,  and  in  many  eawaj 
they  may  jtre^-nt  the  only  evidence  of  the  di?«wp.      In  tuhepeulosis  of  ' 
the  Innjjs  the  bivinehial  plniids  are  nlwiiv-'  atFeeted  :  if  the  intr?itine  he 
atTe^'ted,    the  iiiem-nt^Ty    glands  are  tubeix-uhuif.       In    many   eas*w    (!» 
Iiaeilli  nre  pmbably  earrie<I  ibrei-lly  to  rhe  lymiih^'laiidw  fnun  iIm*  si'sii 
of  e-iitry  withoul  priKliieiiiji;  any  I<-*iii»n!«  \vh<^re  tliey  have  entered.     It  in 
pn)l)a1ile  that  in  many  ejiw.s  the  baeilli  gain  etitnuicv  into  the  lir'e'Ued 
throit^li  the  mrn'oiis  iiieiidmine  of  the  mourli  or  idiarhtix,  and  the  ttivt 
evideiK-e  <if  llie  dise:i>i^  is  in  the  i^rvlcjil  ^Imids.      The  gl:iiid.s  :ip)M-:ir  to 
jn'oter't  the  orpmi.'im  from  fiirtlier  infeetion  for  Hime  time.     The  ti^me 
of  the  lynipliatic  gland,-*  oHerf  a  suitable  Im-ality  for  the  ^rniwtli  of  the 
baeilli.      Extensive  le-HioiiH  are  pnulneeil  in  (hem,  luid   fiiuilly  the  ^laiHlsj 
wrve  as  fooi  for  fnith<'r  tnf«i*ti(in.     The  glands  next  in  order  liei-omo 
affeeted,  and  in  tliif  way  all  the  lympluitieii  and  lymph-glands  up  to  the 
thoricic  dnet  may  gnidually  lieciKue  tulM'n-ulon.-;  and  finally  the  Iiaeilli 
are  ravntil  diivcllv  into  the  bliKxi.     In  mtwt  eaws  the  infection  fulli.ws 
in  the  direction  of  the  lyraph-cnrrcnt,  but  it  may  also  procectl  aguinsC 
the  stream. 

Infeetion  nwy  aim  take  place  by  the  baeilH  beinjr  e«rriod  along 
open  «iiml.s  or  duels  fiimi  one  |«irt  of  an  organ  to  another  or  to  various 
|mrts  of  the  body.  The  lungs  i>il'er  tlie  ino.-jt  ^nitsible  etrndition*  for  tins 
nuKle  of  infc-etion,  The  primary  seat  of  the  diwu-HT  in  most  caws  if*  in 
the  a|iii'<>s,  ainl  wtii'n  softi'iiing  of  tlie  i-aHeon.s  tissue  takes  plaiT  (be 
detrirus,  full  of  Uu-illi,  may  be  iiirried  by  aspiration  into  every  other 
part  of  the  lung>4.  The  bucilli  are  contained  in  the  sputum,  ami  furtliLT 
infection  both  of  tlie  air-psLHsages  and  of  the  alimentary  canal  takes  place 
fmin  tliirf. 

This  mode  of  infection  is  seen  also  in  the  penito-iirinarF*  tulxrculosia  | 
in  the  male.  Ilere,  in  the  majority*  of  ease*,  the  primary*  seat  of  the  dift- ' 
«bK-  is  in  the  epi<tidymis.  It  may  be  eontiiied  to  thi?*,  or  the  testick  may 
be  nflM^ted  hv  e<mtiuuity.  Tlie  epididymiji  in  ecmveil^-d  into  n  nion-  or 
le.-**  finn,  <'a«'iin!*  nias«.  Frvm  this  the  dise:is<'  extends  along  tin?  viw 
deferens,  which  Iii'4-omics  eiilargtHl,  and  on  H'cCioii  the  interior  is  fonml  to 
lit-  linctl  with  a  whitish  caseous  tis.-*iic.  In  lK)th  the  vas  dcfcprii.*  and  epi- 
didymis the  wat  of  the  di.<<-a^>  h  primarily  in  the  epitlu'lium  anti  takt^s  tlie 
form  uf  a  tuberculous  intkmmation.    'Hie  M-niinal  vcsiclet)  on  the  aaniPKidel 


TUBERCULOSIS  Ayi>  TUBERCLE. 


m 


N-conio  aiTected  in  m*t>*t  i-as**,  ttr  tliej'  may  be  pR>«)^l  by  and  ihc  JiaeaM 
appeal'  in  tlie  pmstiilc  or  bluddrr.  L  p  to  thiri  piiini  it  is  t^nsy  1o  fico  linw 
tile  infoctitjii  h;i?  tiikeii  platf  :  tho  extension  has  i>ocn  in  tlw  diroetion  of 
tliu  Bt-fR'tinu,  anil  tliv  Itacilli  i-iiulJ  bi-  camLi.!  iilcn^  willi  tin:  wrcrction. 
Kn*m  the  hLwldcr  the  oxt<-nsirm  is  in  u  ilirrt'tion  np|K>sit<-  tn  thr  Hnw  ()f 
the  sciTetiuD.  With  ur  ivilhfMil  any  involvement  of  tlie  ureter  infccrtion 
of  the  pelvis  of  the  kidney  and  rjftJifadjninino^  kidney -tijrsiie  tiiki-H  nlnm. 
It  i^  nrolKiblp  tlint  the  htieilli  tind  snitahic  c-nnclirions  for  gm^^'1h  m  tho 
un-t4T,  and  ^mw  along  the  uidls  jiii^t  as  on  the  sntiuee  of  a  ^:<lid  mediiini, 
until  till'  iH-ivis  ol*  the  kidney  is  reaelied.  There  i:*  no  otlier  vmv  for 
iiift.vtinn  III  take  plaee  from  tiK-  hlndder  to  the  ki<hiey  tlian  ah>ii)j  ih« 
liretiT.  Tlien-  in  no  lynipliatie  nr  vuwular  eoniiertion.  The  iirtwtf  tliat 
this  i.*  the  usnnl  nmto  of  infeeiion  in  jrenito-urinnry  tuiw^rcuIoiyH  is  ithown 
by  lh«  certainly  wltli  which  the  diitea!*!?  ean  K*  tnieed  step  by  step,  and 
tlie  exln-ine  rarity  of  the  disi-siw-  in  feinsdes  il^  eoin|iiir('d  with  tnale»t. 
In  t^nuv  (r.V'ie^  tlie  di'i^'siFM'  apiK-ar;?  to  Ik-  primary  in  the  kidney,  and  llie 
infeetiou  may  take  pluee  in  the  op|w)site  uireetion. 

The  blood  phiys  an  imtkortant  part  in  the  extension.  Sometimert  the 
bacilli  gain  cntniuc-e  into  the  bIo<Kl  from  the  lymphatic;^.  The  more  com- 
mon way  i?i  l»y  a  direct  infcirion  of  the  hliH«i.  TnlM'n-idosij'of  «ime  of 
the  hirj^'  vein-  <tf  tht'  IxKly  may  take  place,  the  vein  biding  attl-eted  hy  the 
exte^^itln  of  a  tiilK>n-n|nns  i>niei.*>^  in  an  adjoining  tiKsnu.  The  liueilli  uvti 
rmrrii'd  hvthe  hliKxl  into  all  llie  orpins  of  the  lHidv,aiaI  a  )ri>iK>nil  niilinry 
tulH.*rculo^i>t  i>*  the  rwull.  Kven  in  thi?*  some  of  the  tissue*  are  exempt. 
Milion'  tuliercleii  are  never  funnd  in  the  niu.scle»  or  in  the  i^kin,  and 
unly  rarely  in  lli*"  alimentary  eaiml  or  in  the  ovariw.  Iiifeelinn  by 
tlu>  blood  may  takt*  phii»>  wilhont  the  pnxluetion  of  a  gt^nenil  miliary 
tnl»erciih>sis.  In  nlniic*t  everii'  esi-a-  of  exlen.-jive  tnlxTcnilosi^  a  few 
tuberele  baeilli  pndjably  enter  inhj  the  hlm.Kl,  Tliew  will  be  deposited 
fliiefly  in  those  orpins  in  whieh  the  conditionti  of  the  eireulation  are 
hiOk^t  favorable  for  the  retenti<m  of  fine  rtjiiti  partirles.  The  liver  offers 
the  miwt  i»iiitahlc  (wnditioiu*  for  this,  and  in  every  case  earefnl  Bpareh 
will  ijiow  The  pre-i'nee  of  o  few  tubercle!*  in  thi:?  organ.  In  rvnno  ea.se8 
the  Itaeilli  may  ap|»iifiit!y  piin  ixwenjf  to  the  bliMKl  without  prt«liu-ing 
aiiv  other  l€»iioii»>.  ritmi  the  priiuarv  infiH-lioii  tbi.-v  may  in  sinni!  way 
(jun  entmnire  into  the  blood  and  Ik-  ih'-]H)L-it<Hl  in  vanon^  org^ins.  In  no 
■her  way  an-  we  able  to  exidain  the  iirinian'  tubereulo.si>i  tjf  tlie  bones 
and  other  orgitn.s  into  which  they  cuiild  luive  been  carried  only  by  the 
blootl. 

Of  late  the  theor\"  of  eoncenital  tuben-nlifsis.  Ihe  residt  of  intra- 
uterine infection,  Imi*  rceeiveil  more  ere«lcnee  than  formerly.  Bnnm- 
garteit  imrlienlarly  upholds  this  view,  and  exphuiie  in  this  way  certain 
cawsi  in  whieh  the  infection  is  otherwiKc  obtieure.  In  a  few  eii.ses  (Hjn- 
genital  tubereuUwiji  has  Iteen  proven  beyond  doubt  Ivith  in  animals  and 
ui  man.  The  tii>t  i-aim  in  which  thi>  wu^v  ifhown  w:l*^  in  tlie  orpun*  of  a 
f(ptal  esdf,  ami  eurcfnl  investijpition  has  shown  that  this  <-onditii>n  in  not  3o 
very  uneommon.  Itauuigarten  found  a  <.-a!^«oiit(  tut.iereulou^  niKlnle  in  the 
cervical  vcrtcbnp  of  a  »itilll>orn  infant.  ]Jin-h-Hirw:hfeliI  Ibnnd  lulierele 
bwilli  in  a  seven  months'  fivlns  and  phicentn  reniitve<l  bv  f 'Hcsarean  section 
fnau  a  mother  afTeet^-*!  with  pencrnl  miliary  tiibereiilosit>.  The  iHlcilli 
wen-  demonrtnitJ-d  butli  bv  direct  examination  and  hv  the  inoeulatfun  of 
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guinea-pigs.  Cases  of  tuberculosis  in  infants  dying  the  first  few  days 
or  weeks  after  birth  are  not  so  very  uncommon,  and  many  of  these  cases 
should  be  regarded  as  due  to  intra-uterine  infection.  Gartner  has  found 
that  transmission  of  tubercle  bacilli  from  the  mother  to  the  foetus  is  not 
very  uncommon  in  mice,  canary  birds,  and  rabbits.  Nor  is  the  infre- 
quency  of  tuberculosis  in  new-bom  children  and  infants  a  conclusive 
argument  against  intra-uterine  infection.  The  infection  may  take 
place  in  intra-uterine  life,  and  the  disease  remain  latent  for  a  number 
of  years. 

The  question  as  to  the  frequency  of  directly  inherited  or  congenital 
tuberculosis  must  be  considered  in  connection  with  the  fact,  referred  to 
above  (p.  245),  that  the  children  of  a  tuberculous  parent  usually  live  in 
a  house  or  room  which  is  more  or  less  infected  with  the  specific  bacilli 
derived  from  the  sputa  of  the  parent,  and  hence  are  more  than  usually 
liable  to  contract  the  disease. 


GENERAL  BACTERIOLOGY  OF  SURGICAL 
INFECTIONS. 

By  WILLIAM   H.  WEIXJH,  M.  D. 


MKynKiw  of  i-nch  of*  tin*  ihn-o  (»Ttnip»  of  jKitlii>g;enio  mioro-orgflnisnis 
— buftvrui,  fungi,  hdiI  prtiUiziKi — ituiy  isiu.-^:  f>iirgRg)l  iiifLHrtiuni^  Fuiip 
atul  |mttiH»Hi,  liow(.'Vcr,  arc  far  !(■•««  contmoiily  Ltmocniod  in  the94-  inf(.M> 
timiH  lliiiii  nre  liat-leria.  In  ii  j^-iiernl  «.-un<<i(ler:tti(ii)  uf  tlic  ciiiuritiitns  uf 
Hirjiii-a!  infwtion  IxictiTia  are  tlir  orjniniKnis  wliirh  n'(|iiir(*  rliii-1'  atU-ti- 
tiiiii,  so  that  tlte  >iuhjwt«  to  be  foiisiiloiwl  in  tlii*  artielf  can  be  uppro- 
priuU-lv  inclu<k-«l  luiiler  thy  lU-sigiiation  "(jwn;nil  Bactt'rii»I<Jify  of  Surgi- 
cal InJecttdTiis." 

The  term  "pcnoral  baoteriology "  is  here  uj^eJ  in  tlistinctioii  from 
"pjipciiil  liactmoloj^* "  to  tk-wigimte  the  griienil  reliuiiuif*  uf  hsirtrria  U> 
wiririmil  infft^tKHi^.  It  is  not  difniM  nwfAs]»r\-  in  this  nrtiilo  tr.  pnter 
into  11  t|i*lail(-<I  •'on>i<lt>i'nli<<n  uf  the  niorjthi'lo^icul  :uul  I'ultnnil  clianif- 
trr*  of  iMU'ti'riiL  'Hiis  iiiiliji'ct  is  fully  tPBilctI  in  workt*  tt*pwi!iUy  (IkvoIimI 
to  luM'tiTiolojry. 

InftTtinuA  diM^nHTTt  wliich  roijiiirc  cnptviiil  miiMileraiioi)  by  the  snr- 
pfon  incUttlt',  (111  thi-  iiiu-  hanil,  many  spoeifie  inft-ctionpi,  rnwh  as  nUwrcn- 
Imi!*,  ti'tajiuH,  [ilan'iiTs.  anthrax,  and  ai'tinoiny(i»?^is.  and,  on  lliu  oihvr 
banfl,  tmiHimiii-  and  other  inflamnuiton,-  and  K-ptie  info^tinnH  cunricil  hy 
\-ariou-  vritK'K-«lit*tribntf«l  l>aft<Tial  species. 

The  spocilic  infectious  diseai»es.  .-Jueli  as  tulRTtndasis,  tebiniid,  etc.,  are 
^^or  the  nto«t  |»irt  «harply  dilft>retitiato<l  hy  their  anatotniiitl  and  rlinicnl 
^Bvuiruett-ri,  ntid  ar<-  (TtiiMiI  by  nntinwirpinisrni*  wliieh  arc  eonctantly  and 
i-^rliitivcly  ti>-^ ieial<i I  with  their  ns|N'cti\'e  dif«iir(e*. 

tin  riM'  iithiT  hiiiid,  the  c,-«)nini"n  tniiininlie  iid«.'<'tion*«  and  other  nur- 
periJ  iiifI:ininuitions  and  H-ptic  pnn-es^es  ilo  not  preH-nt  (f|nnlly  n\uir\i  and 
iivfi>iii<?  di6oreniial  eliunteterN,  and  ap]>:in>ntly  idenlie:il  or  siuiihir  [Kitlm- 
ff^tnl  procew^es  iK-tongiiig  In  this  gnrnp  of  afKH'tioin*  may  be  «uis<*d  by 
vMrioiis  niierifHirjniiii-'ni.'i.  Thu;s  we  do  not  find  in  hik-Ii  disca-^*^  a-*  s<'pti- 
actui't,  pyieniiii,  .ili-ift-o**^,  osteoniyeliti-,  pneri»eral  fever,  or  other  si.-ptic 
mati  hMiili/A-tt  influniinalinnH,  or,  in  {n*nenil,  in  the  inffH^'tioni^  of  wounds, 
I  lutv  .-idiiph"  li:u-teriai  -ipef-ieft  constantly  and  exclusively  ixs*nciat<ti  with 
eii^  uf  (l)C!«;  nttivtionis  hut  earh  tlt^eziM'  nf  thii^  grmip  iiuiy  Ik;  twi^itl 
Uy  nion-  than  one  spit'ieii  of  mien i-orjian Ism. 

Tlip  etiolojry  of  iIm»o  common  t^-plie  and  intlamniatorj'  aflwiions 
pp  '"'r  our  oDusideration  many  pndileni?*  qiiit<*  distinet  fi'oni  thoi^e 


f^.,  ;  J  to  tin.'  euu.<itiun  of  ihi-  -ipii-itic  inli-i-lion.^.    The  views  now  hohl 

1^  nin*'^*'"'  *^""^'''^  "''  inlM'tiiin,  M|«T.itive  pnxHKlures,  aTid  thf  maiiago- 
in«-*nt  '>^  tVtiuniU  Imve  Ikvu  develu]>ed  Inr^jely  i\s  the  nwult  of  investiga- 
tionfi  iMJiitvming  the  tvhition  of  Ijaeleria  to  traumatic  infections, 
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It  is  im|w)ti.tnt  ilial  the  Hiirp«Mm  shoiiUl  become  fnmiliar  wild  lhe 
various  kiiias  nf  liacteria  cnncerned  in  stui^iral  infwtioas  with  UiMr 
difilribntion  on  ex|K>>eiJ  t'urliu'fii  of  tlie  hoilv  iiiid  in  tlie  oiiUt  worlil, 
witli  tilt'  \v;i_vs  by  whicli  tliov  nmy  enter  and  be  di,>*eliarf;eil  t'n.ni  thi' 
ImkIv,  willi  tlie  varuHis  ruiiditimis  wliirli  favnr  tlieir  iuvnsinn  aud  niuUi- 
]»lieatH)n  in  tlii'  UkIv,  with  tlieir  iwithf^i-iiic  minitfL'statii)n!<,  ond  with 
the  mcanrt  uf  eomlialiii]^  them.  It  i!4  prupiFied  in  thin  artielc*  In 
present  th<>  inoi'U  iiii|i[irtunt  coii^idenilinnH  |HTtainin^  l«i  thci^  siiIh 
jcct.<  »«>  fiir  an  they  rio  not  fall  more  appropriately  for  their  trenUiu-ntJ 
to  (ither  (fectioiis  of  thifi  work. 

AVe  i'biill  ciinsiilfr  fir^t  the  dii^tribntion  uf  baelerin  on  fX|MW<l  pur-^ 
tacea  of  the    body,  having  es|KH^ially    in  view   itji   tturgioil    benrinp*. 
Koowlcdf^e  of  the  dit<tribution  of  }>auioj^nic  iKieleria  in  of  importance 
in  the  study  of  the  niuruition  of  HUi^'nl  infeetionit,  ait   indeed  of  oUj 
iufectiou:!  (fiavflscs. 


Bacteria  of  the  Skin. 

There  are  various  questions  of  r>iirgienl  iulerest  n-lating  to  lhe  Imetc 
of  the  Rkin.     The  dni^tnic^tiiin  of  t]ii>  Hurfnee  Iwrteria  liorh  on  the  hands 
of  iht-  ojxTator  and  hi*  assijitant*  and  over  tlif-  field  of  iijioration  in  the 
putit'nt   i.-i   of  ftindanu-ntal    im|»)rtamT   in   Mir[;iral    t(H-hiii«|iie.      Ii   U 
inipoitant   to  determine  the  jHi^sibilicieH  of  danger  fnini  infiftiMi)  byj 
barUiriii  etkmniordv  ur  oeeasionallv  fmind  in  or  on  lhe  >ikin.      lgnorHiKitt| 
of  the  baeterial  tioni  of  the  luprnial  .«kin  ha»  led  a^omc  invet-tiirator^  toj 
errr»ne«iiw  interpretationft  of  their  observation.-*  an  to  the  !*ouree  of  iNU'leria 
found   In   woiindK   treatiMl  ftse])tie!dly  or  anIiM-ptindly,  and  as  to  the 

Sre.srnei;  iif  j(upiM>rt(ii  siH-eific  pflthogcnic  liaetena  in  certain  eiitaiimiui 
iseaf*;*. 
The  niii-niMtrg-.inisms  uf  lhe  hinnan  skin  have  Ix-en  stndiud  bv  sevemlj 
investigators,  c»f  whi>ni  m:iy  Im-  mentione«l  liirMtyj^'m,  lionloni-Ufi're*hixKi,« 
Unna,    .Miiggiora,   Mittmaiui,   Fijrbringer,    Preindlsberger,   Kobb  nod 
Ghriskev,  and  Weleh.'  h 

A»  tho  skin  h  exj^M-d  to  eontamination  from  the  air  and  all  <xirtipf 
of  wiiret!!!,  it  is  evident  ihat  thrre  'm  R^arei-ly  any  limit  to  the  nnmber 
of  snecieM  of  bietoria  whieh  nuiy  juisslbly  be  fuund  on  the  skin.  Moc^t 
inv'uMigatorx  o^  this  subjeet  have  not  had  the  |KilienLt>or  have  not  thought 
it  \vr>Hh  whih-  to  altemjit  to  identify  or  to  descrilH'  all  of  the  varinua  kinds 
of  Iwfteria  develuptng  in  eidtiirps  from  the  surface  of  the  skin.  Mitt- 
nmnti  nieiitionf*  «'venty-eighl  dilTerent  s'peeie.-'  of  eutaneouH  Ixicteriu,  of 
whi<'}i  tilly-six  were  cmvi.  His  ik'seripttrmw.  however,  are  1*0  imiM-rfeet 
as  !*carcfly  to  serx-e  for  the  identilieation  of  the  l^neeie!*.  l*reindl»berg»:*r 
deiieribes  thirty-tivoHpecics,  of  whieh  twenty-eight  wure  cocci.  JSIa^giora 
i^olatctl  twenty -nine  micro-organism-«,  nf  which  twentv-two  were  Iwcteria, 
three  budding  fungi,  and  four  inoaldx.     Mii!>t  of  tlie^  bacteria  are  mk 

'  BlMOWtro,    Vrrrhinrn   Arriir,    lUH.    IfS ;    IIoixllMli-UfTntltlExi.   FitHfthtillr   4fr    .Ifn/tVrM 

1886.  |v.  I.il  ;  trntin.  Mr'aat/^riu  jiir  pe/,tiij.rfu   T>t<-nn>lrJ.>^ie,  ISJI!),  ISW).  IS91 ;  Manri'.ri. 
Giarnttir  fIfUn  R.fi^iiiil  if  !</unf.,   |}<Mt ;  ^liltriiumi,  I'l/rlunrii  Arrhir,  IM.  US;  KlirtirinK"fJ 
Dofii^fitiim  1/.  titimir  li.  Aritrr,  Wicsbailvn,  I>18)J ;  PrfiiiJUtH-nier.  Ht  Kmntni"  ttcr  jiut 
tfrien  lien  XTtiUrttnf/tlntHfiux  u.  «.  i-,,  Wiiri,  IK1)I  ;    K<^l'1i  find  (ihri.4fcy,  .Joknr    Hopkia 
Hoipikit  tt^aftm,  Anril.  !>*!)'_';  W.l.h,    T-itno.  uf  \hr  (\mijr.  aj  Amrrwa  /"AsiMttanii 
jhu^eoM*,  v«I.  ii.,  aiKl  ytar^lxwl  SMkvl  J">trwil,  Nov.  1-1,  1891. 
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a?  aro  ufttm  fMum)  in  tlit-  air  nr  on  fxt^-nial  ulyecfci.     Cooci  oro  iisimlly 
fi>uiHl  iiiiifli  iiKin*  alniti(iiinlly  than  iKirilli  in  ctiltiiivt^  from  t)u>  nkin. 

(irciLt  X'nrialioits  oxm  hi  ditt'cn-nt  case-s  ux  tr*  tlie  kimis  ami  the 
nnmlHTof  IxK-U'riu  found  on  the  skin.  Sornflinics  ont-  .■^pme*  prtrdomi- 
nnti-^  nviT  till"  rrsi,  inilii-riliiiy:  tluil  it  hiw  tiiiiltipliw!  juhI  overprown  otlier 
lMH't<*rm.  The  (•<H«liti'jns  iu  g^'neral  iin^  not  iJivDcalik-  ('or  tlic  jfmwlh  of 
licu'tJ'ria  on  the  siirfaw  of  tin*  i^kiii,  hut  under  the  uails  iinii  in  situations 
tthi.*n;  moirttnro  (ioIIl-ci*,  as  in  the  axitW,  the  gmtng, and  bttween  iht-  (oes, 
liifiT  Miny  he  abundant  nniltiplii'ation  of  {■crtain  f^pccii's  of  initrru- 
*trjmnisui"i.  Allhounh  limttTia  prfdoininat*',  iMiddinj,'-  nml  nionld  fnn>ji 
nTv  ofti-n  prt'-^nt.  Th«'  Ijityv  iinnil>t*r  of  iiii«Tit-«frv:inisni?i  whit-li  a^i^u- 
niululf  tn'iii-ath  ihc  nailn  b*  a  iimtlcr  of  surgical  ini|M)rlancc.  From  a 
Tninuto  nartidi'of  matirinl  from  this  situation  snnirtinir-sas  many  as  two 
tboa-vind  to  tive  tliouamd  colonies  develop  in  eultiin.-  media,  althon^ih 
ii>iiral]y  t\w  niiml>er  is  nuR>h  les.s,  and  iiiitv  lx>  very  sinall  indeed,  perliups 
not  moru  tluin  thi-w  or  four  e<»Iouics. 

Thr  writtr  in  IHIU  wils  the  firnt  tfurall  nttcntinn  to  the  fact  thai, 
illthiin;;h  in  ^i-ui^nd  thv  hat'torial  tlom  of  the  -tkin  is  inconstant  and  indef- 
inite iu  ilA  !>p(^-vial  eharai^Lei's,  then;  i^  one  IxielvriaJ  sprciiw,  to  which  he 
Ipivu  thi*  name  nf  Hiisjthf^nrttrfUJt  iTfiitlrrmHlin  aJ/iiut,  u'hi<-h  in  found  witli 
Mioli  rojruhiritv  in  euttnrv^  from  the  skiii  th;it  it  mfiy  ])n>p«M"ly  Uo  n^janh^I 
a.**  a  ri'-rulur  irdiahitani  of  the  normal  skin,  just  as  the  liacilliis  culi  cntn- 
nntnir^  is  a  n-^cuhir  inhabitant  of  the  intestinal  <vinal.  Tfic-  prin(-i)tal  A;ita 
rebitinu  to  thi-  i«taj)hyh>eo(X'U6  wvtv  vritahliJiLtl  by  tin-  rew^iThe^  of  Iioi>b 
nn<l  (rhrUkey.  We  eonsidcr  this  eoecu*  to  l»p  a  variety  nf  the  staphy- 
Iticotiiiw  i>yop'ne*  albuH.  It  is  |>o**es.se«l  of  feeble  pywetuc  [Kiwer,  and 
u.«tially  lupietic^  gelatin  an<l  onif^ulatert  milk  more  aluwly  llian  the  onli- 
nari'  white  pynjfrnic  -tapIiyhx^*ceUi*.  For  tlu'-*  rennonft,  but  e-sperially 
t'}  emp!ia?iize  the  epidevinis  a*^  a  normal  habitiit  for  this  orgnniMu,  we 
appDinl  the  de^ijniation  mentioned. 

One  of  the  rhiof  |>oinl?t  of  interest  rtdating  to  this  coccus  ia  that  it  is 
TWPT  afteu,  probably  ocularly,  pn'j*nt  in  layers  of  epidermis  ahing  the 
hair-shnfr*,  ilec[wr  timn  ean  be  reaehcil  bv  anv  known  mriiiis  oi'  eiitii- 
hi^m-?  di.-int'eelion  «ive  the  appiiratiori  of  heat.  Alter  t-ornplele  sterili- 
lattun  nf  the  furfaei'  of  the  skin,  .so  tli:it  s^-nipiny:^  an?  uttTih*  when 
inoeubit«>i]  into  eultnn-  uu-ilia,  the  presence  of  this  while  ivirt-us  ojiu  still 
Ix  dt'tuou^trated  by  niakinj^  cultures  from  fiiilun-s  [jas^i'd  thn>ii)|,'h  tJie 
akiu  or  fnira  exeist-d  pieces  of  skin. 

The  AtapliylooM-on^  epideroiidt)'  albud  U  uviially  innocuous.  It  is  found 
rn-<|iiently  in  aseptic  wonnd)«  of  the  skin  without  eiui^in};  suppuration  nr 
any  tpiulile.  The  Btiuri*e  of  ihii'  eoet'u.-*  in  a.-k-ptic  wounds  doe-^  not  se*'m 
to  Ik-  kn«wn  to  nuny  who  have  nuide  bacteritilojfieal  examinations  of 
such  woumls;  thus  BOdiiiKcr,' who  cxaiiiiiiMl  in  1M!)2  twenty  o|)emtivc 
woiimld  which  hcah-d  by  first  intention  in  Billrorh's  clinic,  couM  mrt  sug- 
git**  any  other  orifrin  for  its  prcst-ni-e  than  the  air,  mid  C.  Kraeukel  ^  «U(r- 
gc-st-i  iliiit  it  is  Imuijjlit  111  the  wouitil  bv  the  bliMMl-<-urn'ii1 — sii|.^'estioiis 
whi<-h  wcr"*  n-n<lcre<.l  (piite  uiine<vs>iirv  by  (tur  previous  res«inhes. 

Altliittig-l)  tJiis  white  epidi-rnnd  HtaphylocvkccUH  is  oHeu  found  in 
wounctt  Mritlimit  any  diittui-bancc  in  the  proceM  of  hoiiling,  it  may  be 

'  UKdiniter,  H'uhc  tlin.  IfWAcwAr.,  1802.  Not  21  84,  35, 
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till' (ilUHt-  of  siirnr  (listiirlKiiicc.  clmnictcrizt'il  t-spmiilly  by  plevaliou  of  I 
tcniiN?rature  hikI  tiiudenite  suppiinitimi.     This  is  i>articularlv  tiki-ly  to] 
be  tDt!  cas-  when  there  is  nccnitic  orstrunpilattHl  tissue  in  the  wouiiil  ui 
when  fnri'if^  lio(lii*s  hnvo  been  iiitrtxhiced  into  the  wound.     It  !■*  a  <f<tii- 
mon,  althuujili  nut  the  Kile,  cau.*e  of  ^tit<-U-al)!*e*kw,  ami  it  is  prone  ti» 
travel  down  itlon^r  the  -titles  of  a  dniiniijre-tube,  and  under  these  cirenrn- 
atanet'rt  may  itmnt:  the  m'uuiuI  to  t^uinninilf.     It  l!-  often  a-M)ciat«l  with 
otlitT  pyr^'nie  eiH^ei  in  cutniic'iiii>.  inlluniintitlonK      >Ve  tsin  now  niidei 
iitanil  now,  without  iiny  fliiw  in  the  antiwptie  teehni(|ne  of  the  ^iii^jonn, 
this  niiero-wr^niMn  may  I>e  prewnt  in  wounds,  and  we  Iiave  a  sati»-l 
tiieton-  ex|tlanHli(m  iil"  (lie  freiinent  oceurrenee  of  (^titeh-abset'sws. 

'I'his  white  fskin-f  occiis  is  olten  pre.sent  in  cultures  i'nm\  h\<*cn\  oY 
taiiicd  hy  pnnctuii-  of  tlio  human  skin  and  in  enhurcs  from  tlie  swiui 
utter  eomjilete  dl.sinfei'lion  of  the  .■inrfai'e  uf  the  nkin.     Home  uhj^Tvers^— 
Bcem  to  have  ^^upp^i^ed  that  when  the  ttlaphylrK-oeciia  albng  i»  HemonHfl 
fitrnttil  nnder  thii'sc  fi"indition>  its  presenei-  iii  the  eirenlatinp  blofid  or  ils 
pseretion  by  ibe  -.went-jrlnmU  ran  l)e  inferred.      Ihil  it  is  evi(U-nt  lliat 
Mteh  uu  infeix'nee  is  uiiwari'aiiLed  wilhout  additional  piXKif, 

Tliet^'  are  varioiiw  other  while  (in'ei,  and  alrto  «veral  yiK'Cies  i>f  yel- 
low cocci,  l)ot!i  li<mefying  and  non-li (piety ing,  which  are  fro<|iieiitlv 
fonnd  in  eulliires  fnim  the  skin.  Some  of  the  yelluM'  emvi  eiiu  rt-a«lily 
be  mistaken  for  the  .■•tapliyhierK^-iLS  pyogenes  ann'us,  unless  they  are 
carefully  studied  in  euUiii-e  media.  The  (ttaphyhK'weiis  pyogenes  aureuo^H 
may  be  fimiid  ou  llie  ^kin,  as  will  be  mentioneil  presently.  ^| 

The  kinds  nnd  the  number  of  bneteria  found  U]K»n  expi»s*Hl  parts  of 
(he  skin  vary  considerably  aeeonling  U*  the  habilH  ami  the  t>i*<:U|Kitinn  uf  ^- 
the  indivifbud.     (>f  es|x'citd  interetst  in  this  connection  are  ihi-  results  of  jH 
tliG  examination  of  the  Kkiu  of  siir^>ns  nnd  others  who  come  into  iiw- 
taet  with  infwted  persouH  either  during  lil'e  or  at  the  antupsy-tabb.'.    We 
have   foimd   only  i'Xef[)liMiKdlv  tlie  KlfijiUiflocfirrUM  jitjof/mr)*  aiirfun  U]ioit^| 
the  IuukIs  of  those  who  do  tiol  eonn*  into  jimxiniity  to  surgieal  or  infected  H 
ease;*,  wlien'ib)  we  have  many  times  f(mn<I  this  niierri-orjpinism  upon  tlie 
Immlri  (if  snr>;eoiis,  their  asf*! stunts,  and  t^nrgi*.^!  nun>o.«.     In  exuminin)^ 
the  liands  of  tbosi<  wlio  uw  eorrosive  Hidiliuiate  a>i  a  disinfectant  it  is 
neet^sary  first  t<>  ncuti-idixc  the  snlilimate  with  iimnnminitt  sidpbiile,  iw^ 
we  Juivc  found  that  the  Mdilimate  may  prevent  the  deveh»|inienl  of  euta- fl 
neous  mieroHirpanisnis  with  which  it  lias  eome  into  e<»ntact,  altluMiph  it 
has  Dot  killeil  liieui ;  and  this,  restrainiiiii  influence  may  be  manifest  da^*a,^^ 
and  even  weeks,  after  the  ajigdieatiou  of  tJte  Knblimnt^!.  ^M 

The  h-nplh  of  time  that  the  vellow  pvopenie  staphvlfwocflis  mav^^ 
persist  u[hui  iIm'  haiid,"  varies,  and  ihiubtless  larp-ly,  aeionlinji   to  the 
methods  and  extent  of  ch-ausin^  the  skin.     It  certainly  nu»y  [KTsist  fiip  H 
several  day?*,  although  it  may  (lisiippwir  in  a  few  hours.     It  doe?*  not  S 
seem  uauallv  to  jri-ow  down,  lus  di>es  the  nbite  epidermal  (.iKt-iut,   itito 
the  deeper  layers  of  (he  skin,  so  that  ordin.-iiy  methiaU  of  disinfection 
of  the  skin  are  likely  to  i-emove  or  destfoy  tins  organism.      ISy  rubbing 
or  by  the  appliesition  of  pressure  the  siapliyloeiwens  auirus  tiwv,  how- 
ever, be  pn'-ised  into  the  rlee[»er  lavers,  jKU*ticidarly  into  the  liair-tolbelo^, 
and   dieix'  wuise  furuncles,  aw  liiis  Ihh-ii  shown  l>y  the  i-xperiments  of 
Garrf,  8ehlnimelbuseh,  WiL-iuuitli,  ami  others.     The  view  wnieb  has  l>oon 
advocated  by  some  writers  tliat  it  rcipiire^  more  thorough  dii^infe^Hion  to 
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Rtnove  or  fli^nty  imtliogfiiio  Imrtmii  w'i'idcii tally  or  iiilontiunallv  iip- 
jtliinl  to  tW  skill  tlmn  to  kill  the-  onliiury  iKU'lcriu  of  iIh-  skin  i^  not 
limHfrteil  l>y  fXptTiim'nls.  TIh'  Iitsillliy  .-kin  in  ^'<'tnT!i!  i.s  not  a  Hivor- 
rvstiii^  iir  brwiling-i»liiLv.'  to  :^'furt'  tlic  long  iiorsiHtcneo  of  |Hithn- 

jic  bacteria,  with  the  cxi-eplion  of  the  wliiti*  t']ii«ernml  coccui*,  whieli 
«ir*<esse3  relatively  little  putliogenieTwiwer  under  ordinary  eireumstanco-i. 

TI»e  Mtrrf/f'troi^'u^  piffx/cHi:*  lm»  beon  found  lor*,*  fiiHinonlly  tlmti  the 
(■taiiliyhxiH-nni*  aureuH  in  ciiltims*  Inmi  tlie  wkin,  mid  hrn'  tf«i  rliiefly  in 
riiUiiri's  from  the  skin  of  infccKHi  [xitirnts  or  of  ilmw  who  liiive  lui-n  in 
pn>5iniity  tn  them.  It  i^  well  lo  hear  in  mind  that  ikf-**  |>y«ijL;enir'  t-ixTi 
are  not  neoCKS-irily  liniiled  lo  the  irnnieillale  nci^litiorhiHHl  of  an  infet^ted 
w-oiinil  or  f^M-ns,  Imt.  may  rK^cur  on  other  }Mirts  ot"  tin-  body,  sw  well  ii*  in 
the  uir  or  on  ol»j«.s!tjii  which  have  been  near  the  |»atieiit.  Thus  l^ix'indlti- 
IxTjrer  found  the  anretis  in  the  dirt  benwilh  ihe  tin^iT-nail^  of  a  patient 
with  fractnre  of  the  femur,  ami  the  streptiK'i-X'c-up.  pvo^'ene.*  in  thi'  i^ame 
t^itimtioii  in  :i  patient  with  (istoomyelitis  fenioris  lor  wliieh  ncenitomy 
had  been  [wriVirmcd.  The  complete  disinfection  of  an  ini'eetoil  wound, 
even  if  tlint  were  j>osMb1e,  would  uol  therefore  furuiith  a.  guamnttic  tlmt 
pyojrenie  einvi  were  not  pn^senl.  iiimju  the  surface  of  the  patitint's  body 
in  iithi-r  j^itiutiioiis. 

The  f/'tri//itM  pifnrffnnrH^  is  a  ermmuiii  p;irj?iile  iipitn  llie  hinuan  skin. 
Mi'ihr^im'  founil  it  in  the  axilla  and  in  tlie  anal  luid  in^^iiinal  fulil.s  of 
hetdthy  jKTions  in  50  |>er  eenl.  of  the  cOfies  examined.  Pmljably  hx-aJ 
r>>n<litions  were  cnneerneci  iti  thc^;  ohwn'ations,  ns  <)thorii  have  nut 
fmiiid  thi:^  or^ini:*m  mion  the  Iicnitliy  skin  with  i^ueh  freijuenev.  AI- 
fhijit}Hi  this  iir^iniHtn  may  manifest.  iinjHirtant  iKillio^-nir  aclivitii^s,  itd 
pru^^-n'^c  in  wound*!  i.«  nsnallv  n»ad<'  cviilrnt  eliieny  by  rhe  fjrwn  nr  blue 
nb-colonition  of  the  dressinp.s.  It  was  formerly  finp|«)«'<l  to  enter  the 
Wound  from  tltc  air,  but  it  doubtless  Ls  ol^n  deriveit  also  from  tlie  akin 
of  the  iKitient. 

The  eommon  intestinal  twictorium,  the  baeiltuM  oott  rommitnii*,  in  nf 
cfMtrw  often  prc^^nt  on  the  r<kin  about  the  atnia.  Jn  nbscesMos  in  thiH 
tiituation  il  is  often  found  either  alon«-  nr  :K-"K'iatfd  with  other  UH-teria. 
The  <»loii  InieilbiH  may  also  \k'.  found  u|h>u  the  sktii  in  other  jKirts  of 
tlm  luxlv.  It  i«  a  widi'Iy-4listribut<'d  haeterinm  out,si(h'  of  the  animal 
luxly.  It  has  rt'p»sit«lly  been  Ibuiul  in  wonnd.-*  in  different  iKn-t.-*  of 
the  iKitly, 

Skin  (iiitfaniinnted  with  the  soil,  whieh,  a.->  is  well  known,  eoiitaiu& 
in  many  >>ituatii»iis  ulunidant  Uieilli  of  tetuntis  ami  of  uiali^uanl  ledema, 
i-i  likelv  t'l  pre><-nt  these  tniert>-oi^ni.-m^  Tliis  eontaniiiiatinn  r^lntes, 
ul"  oMirw,  esi>eeiullv  lo  the  hamUi,  and  in  the  Ciwe  of  tho-e  who  j;o  Ijure- 
ffptl  or  have  hoUs  ui  their  nhoea  aIf»o  to  the  fe«t.  MnjcKiom  woh  able  to 
d»"-nionntmte  the  bacillus  of  malignant  n-demn  in  ji<'rapinjr>i  fn»ni  between 
the  tot'-  of  a  pernui  who  liad  uiilketl  for  half  an  hour  in  a  ^ranli'ii  with 
n  torn  nliiH'.  It  in  not  therefon-  in  all  csls's  nei'es.-jii%' t<i  sup|Hi^'  that 
,  tlie  tetanu*  bacillut<  enters  a  wtHind  fnun  the  objeet  whieh  enuses  the 
round,  for  thiii  hneilliiK  niav  jirevioiisly  hiivi;  tx-en  attaehed  to  the  t<kin. 
It  may  in  this  «>nne«'tion  w  mentioned  that  the  fa>ees  of  herbivorous 
animals  often  contain  the  tetaiULs   baeillus,  and   in  a  <H>ndition  more 

'  Mrthnm,  cit«d  bv  i>chiiiini<-lbitocli,  litnmL  ktinueher  Vortnige  tvn  Voihunnn.  Serie  3, 
Heft  U.  No.  6i. 
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liketr  to  tirxKliu-^  tetJuiiK  tlutn  when  the  bdcilliis  is  obtained  from  thei 
&(iil.     ItiHiiiy  *  liii.-i  rp|)orteil  il  cant-  of  Ictnnus  fittul  in  twenty-four  hotira 
which  fuliowitl  the  .sinoiiriiig  of  a  wniind  with  fa?tvs. 

The  siii't/iiui  fuii-iffim  luiiy  l>e  c«iiii*iili:'re<I  in  coniiwtioii  with  the  cula- 
npous  iMiPtoriii.     This  hin'ttriimi  i.-i  usually  jtrv^'iit  in  the  sniegrnn,  and 
may  be  found  aUtut  ihe  \*vx\\>f,  i«crutiiui,  vulva,  aud  aiiu».     Attention 
wjiH  first  calUJ  tn  this  baeilliw  hy  AWiin-x  aiid  Tavel  ami  by  Matter- 
slock  in  18So,  on  nwouiit  of  Its  iVi^'nibliitKN-  in  nioqihologj' and  staining 
niiftionp  to  Lt|^t^aI■t(•IlV  iKicilliiJ-,  which  at  that  time  wa.-  thought  l>y  it«, 
diwiveirr  tv  Ix-  the  H]Mrilli-  cJiiiHe  of  synhiliH.     Gnsiter  jina-Iii-al  iiu|virt-j 
ance,  however,  hrlf>ti(js  to  the  smegma  liarilbn  at  preiaont  on  account  of  i 
the  jK>!4sibility  of  mistiikinj;  it  from  iu-i  .staining  pri)pertie!s  for  the  tulier-' 
cle  'DUt'illurt,  imd  thi're  is  nusrtn  to  tielieve  that  i^ueh  nii^^tiikeii  have  been 
made  tn  exaniinatinn»  nf  tlic  urine  and  of  soeretioiiii  or  exudate^  altont 
the  external  }rt*nital>  ami  iJie  :imi^.     The  t^uu-irran  bacillus  iie}4>nihh>s  ihn 
tubercle  baeillu:*  in  llic  i»r<>i>iTty  nf  retaining  the  staining  dye  after  such 
ajipliculion  of  aei(L«  and  !il<f>h»>i  tliat  all   known  Imeteria  except  the  tn- 
hen'le  hueilluH,  tin*  Hinetniiii  iKu-ilhi-s  »tid  tJic  leprasy  baeilluiii  aiT  deeol- 
nrirxH].     Tliis  ])roperty  pnihably  does  not  inliene  in  the  smegma  bacilli 
as  fiwh,  liiit   Is  (Uie  to  the   |>rcsencc  of  chcniiral   constituenta  of  the 
smetrnia,  although  tins  pfiini  is  not  [xisitivcly  «'ttlc<l.     In  the  opinion 
of  tile  writea-  tlii>  |iecnilijir  «laiiiing  reaction  does  m»(  belong  to  only  u 
single  specie:?  nf  iKieilUis  in  the  Minegiiia,  but  to  several.  !4i  tlwt   it   isi 
more  pro|>er  to  speak  of  snieguja  brtcilli  with  this  reaetion.     Mlstiikc^j 
are  particiitarly  likely  lo  oeeur  wlien  lite  handy  and  [lopular  fiabltet*a| 
utain  ftr  the  tulK'tvIe  Kncilhti*  is  rmplnyod.     The  ui*nal  statement  i«  tlml 
the  rinicgniii   liacilli  can  be  dit^tingiii^lied  from  the  IuIm^ivIc  ha<'iilnp^  by' 
less  resi.^laiicc  to  ilcoilorizing  iigent-s  pniticnlarly  to  nitric  acid,  livdr<H-| 
chloric  ncid,  and  alcohol,  al-^o  to  e«iunier-j'tiuns ;  and  thifi  often  lii>Idc 
true.     ^cvei'thelet#,  siuc^nia  biieitii  iirc  simiiitiineM  ciicoiiulereil   whieJi 
arc  nft  resistant  to  1he?se  deeoloriKen*  as  are  tuberele  hflcillt.     Ksjieeial 
attention  chould  he  given  to  the  moridiokigieiil  a|>|ieiinuux'!s  as  the  F>ize| 
and  sIia)H'  i>f  llie  Utcilli  often  suffice  (or  iIh-  tlislinetioa,  allhongb  thero! 
is  considrndile   iHversity   as   regards   this   fcJitiire   between    the  difl<-n-lit 
!<uiegni:i   Uicilll   which   resii>t  dceoloriKilion.     Although  t^nicgnui  bacilli 
ninv  b<.>  present  with   pitlhogcnie  kHlcriu  in   Icsioti.s  around  tlic  gt'nilaUk, 
auu  amis,  they  are  not  known  lo  poiwew  iiatltiw^'iiic  cajMieity.  I 

Slimy  bacteria  are  attached  to  the  ha i cm  of  the  btxly,  and  porlieIi>s 
containing  bacteria  miiv  ivadilv  be  rli-taehcd  from  the  hair.  Hobb  hat* 
atndie<i  the  Imeteria  winch  tidi  nlf  IVum  the  hair  of  the  hi-ad  by  move- 
nieni  nr  by  cotidiirig  tlic  hair.  They  ai-e  identical  with  those  found  on 
the  skin,  ns  might  l>e  oxpeetcd.  Haegler  has  cidlivaled  pyogi-nic  #tnpfa- 
vhnHK-'ci  fnun  the  hair  id"  surgcuut?,  and  nills  attention  lo  the  n(»fvn-l 
hilily  of  such  eix-ci  falling  fn»m  the  liiiir  into  a  wotuid  or  mttnt  olyet'ta 
coming  into  contact  with  the  wound  during  an  operation.  Wright  h:i4 
fouuil  the  <li|ihthcria  bacillus  on  the  huir  of  nurnei'  in  attendance  on] 
cMWe*!  of  diphtheria. 

The  cerumen  is  rich  in  baeteria.     Rnhrer"*  isolated  Rixtmu  upeetien  of' 
niicrcw)Tgnjiisnitii  from  the  cerumen  <d'  fifty  eiwes,  but  he  has  not  nttemple<l 

'  Biicloy,  PaUf  Affd.-chii:  Piy-w,  199-1,  No.  1ft. 
*  Kobrer,  Ankit/.  OiuxuAaU-,  ltd.  xxix. 
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141  identify-  aiiy  of  tlipse  with  prevutiiitly-knou'ii  l>»rteria,  and  hw  stato 
mrate  afi  u>  tlie  exb-tetUT  <A'  [Kitliugt'iiie  bacteria  ia  tUe  cerumen  arc  nut 
bued  tipiin  ooiicliisiivc'  ul>^'rv!itiuti:% 


BaOTBBIA  of  EbCFOSED  MuCOUS  SUBPAOES. 

Tlio  vmy  t*  oi>eii  for  the  acco.*»  of  minro-oi^»ni*m!*  to  miicom  mein- 
bniiH's  which  cover  |»arts  which  communicntc  H-ith  the  outer  wnrhl 
ihriiUfrh  the  exUTiuil  oritico?.  of  tIio  IkmIv.  .Si  far  us  tciiiiienituiv,  mnist- 
urc,  :jihI  tlic  prc-tniw  nf  iiutrilivc  ivihuluiii  aiv  nnjctr)ic<!,  the  i-ondilioiw 
arv  miiiiifi'T^tly  iimrv  favur.ihUr  for  the  j^rowtJi  of  liiU'tcna  ujkmi  niut-oiiB 
Barfaw-*  th-nn  upon  the  dry  .skin.  Thojii-  n-Iattvcly  favomhlr'  oomiitioos 
for  the  dcvclopHH'nt  of  mic'ru-orgiiiiiMUi^  upon  mucous  memhmiics  arc, 
howTpver.  nnnilcnictwl  in  hirge  meu,-*uiK!  by  vari*ni?  mt'dianicnl  iind  dicin- 
ioal  influom»  which  prevent  tlie  prolonged  survival  of  most  of  the  Ikic- 
»ri;i  whii'h  may  I'iKcr  llimiijrh  the  exlernal  oriliccs  nf  thr  IkhIv.  There 
-.  liowcvcr.  many  Iwictcria  wliich  nmy  iiuilliply,  •-<r  prrsiiit  fur  a  long 
tirov  or  indelinik'ty,  u|x>n  <TTtain  iuu<-i)Ut<  luciuhnitic^  in  licallh,  [Kirtio 
ioriy  th^Kse  of  the  aliiiieiilary  ctuiuI  and  of  tlie  upjH-r  nwpinitory  iniitt, 
n<)  iherp  aro  Mtnie  Isirleriiil  i^pecies  which  find  their  natural  \utnw  here, 
"SiHue  ivilhocenic  iKU'tena  may  live  upon  certain  mucous  nicntbiiuies 
without  doing  liami. 

The  study  of  the  hactenal  flora  of  ex|>ose<.)  mucoUF<  nlemb^unc^  in 
bcsilth   and  in  disease   Itas   brought   to  light  many  points  of  sui^eal 

CViSii:x(Trv.\. — Tlie  harteriologii-  of  the  ranyunetiva  has  been  invea- 
lijpUOil  hy  many  ophthrtlniolo)j:ists,  of  whom  may  be  i-s|iei-ially  menliuned 
Kirk,  U'eeks  I^>1kt,  I-'elstT,  van  Ucnih'R-n  Stort,  Goml>ert,  llemhi-iuj, 
Hildebninill,  Kruiike,  .\hnihen,  and  l^eh.' 

When  one  winBJders  the  expo^  situation  of  the  ojiijunetiva,  it  is 
Mirprisin;;  to  fin<]  how  Muall  in  the  nuuil>or  of  luaeteria  nhually  iircsi'iit  In 
the  <*onjum'tival  rno.  Kiek  found,  by  niieniwciopii'al  i-xaminntion  uf  tifty 
h<«llby  t:<»njunctiv{e,  UiclvrLi  in  unly  eighteen,  iitthtiugh  in  anotlier  series 
ill  which  forty-nine  heahhy  eyi'n  of  |I!iii|k'I*s  were  examineii  barleria  were 
mi>^'d  in  only  six.  A  ncipitive  niicrii>ii'opi<^l  examination,  however, 
indi^iile.-i  onlv  that  the  numlaT  of  Uietcrin  ir*  .small,  tuv  then  their  piv^nue 
may  multly  uc  ovcHiKikiHl  without  the  aiil  nf  cultures.  An  a  matT4>r  Qf 
d'-t,  rullure«  frran  the  lu^lthy  conjuneiival  «ie  usnally  funii^li  eolnnies 
of  bacteria.  Their  numU'r  may  Ite  eonht(h-m.Iih>,  but  it  nfli  ii  ha]ijwnH 
ihol  not  more  than  threo  or  four  of)lonies  develop  from  a  Iuiij>riil  uf  Hnid 
(pun  liic  e<^>njunctiva.  and  it  is  nut  very  untioniniini  for  enltniT  nn-dia 
iniK'uhited  in  thi^  way  to  n^nmin  t^lerite.  It  ir^  to  he  ast^nmed  that  \ho 
cfiujtinetival  sar  oKlinarily  ainlnirw  bacteria.  The  secretion  within  the 
laeliiymal  glantttf  is  .sterile. 

Riieh  dpscrilK'.s  twenty-six  .■^iwi-it-.^  of  Iwcleria  itrolatcil  in  pnri'*  rnltnre 
from  thf  lieahhy  ur  disoiL^etl  omjunotiva.  Of  tlu-M.',  ten  are  li(|uefving 
mttx'i.  nine  non-Ii<]ni'fviu(r  i'*K.vi,  five  liqiieiying  Iwu-illi.  our  noti-lii|nen'ing 
bacillui!!,  ni»i^  one  elatiothrix.  Ten  of  the  Iwonty-wix  Imfleria  were  found 
ill  be  more  or  low  inthugenic  V'hcn  imwulated  into  the  mbbit't^  eornea. 

Jtl.  p.  130.    Tliic  mide  (.vwUiiw  tlic  lefiTencu^  lo  ilii>  utlicr  anlclo  cited  In  the  text. 
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Pink  yeast  and  inDuld  fun^i  have  also  been  cultivated  frum  the  cut 

junctiva. 

liai'h  ixinsidore  tliat  of  these  varioiiR  Iwetcriu  only  tho  etuphylocoociicJ 
pvojjfnes  aurou:*  and  iilliiis  and  tlio  strcpUK-occus  pyogenes  ure  di'Dion-| 
btr»Utl  t(i  Ik'  iiiilhii^-nic  fur  iiuiii,  :tllh<)ugh   the  iH»«ihility  ihut  uthet>  ta] 
tho  list  may  W  piithogeiiir  for  mun  must  lie  adnuttfd.  In  a  few  inj^anoe^i 
the  staphylococcus  pyogenes  aureus,  and  m   more  the  albiis,  have  beei 
cultivntM  from  the  lieulthy  conjunctiviu     fultunw  tif  the  i^taphyhKHJCcu; 
pyoj^enci*  aureus  have  been  lUtrtMliici'd  into  tho  healthy  conjunctival 
of  man  and  aiiinuil^  without  i-uu^inf;  udlaniiuittiou. 

Inasmuch  as  many  niieni-{trx'i"i"*'us  must  enter  the  ennjunctivul  si 
frvm  the  air,  the  e<Jgee'  of  the  eyelids,  and  I'roiu  (Mutaet  with  (he  fingei 
and  other  objec-itiv  and  a«  relatively  fcM-  Itarteria  ore  fmind  iirdiuarily  ii 
cnltnros  from  this  pnrt,  it  is  evident  that  there  must  ito  )K>nie  verv  rftirient 
nKTliaui^rn  wliieii  ridf  the  cimjiinctiva  of  most  of  the  bacteria  which  enter. 
There  are  two  principal  agencies  by  which  this  may  Ik-  awompli'ihctl — 
uauu-ly,  mechanical  ivmoval  through  the  uaw>-laelirvnial  duel,  and  the 
gerniiridiil  motion  of  (he  laeliryinat  and  t^injunctival  swrctions.  .Sune 
inveMtijpitur^  have  attached  the  jjreater  importance  to  the  former,  nthers 
to  llie  latter,  of  thcw  aftencii's.  Ex|>erinieuls  have  shown  tliat  t«eh  luay 
Im?  operative,  bnl  the  meeliauiral  renHa-al  haw  lieen  t^liown  to  beesixreJaUy 
eflirient  nad  piijmpt  in  its  aetiivn. 

\'nn  (lendercn  Stort  has  niiide  e.\[)eriments  iipin   rabbits,  and  ilaeh 
upon  man,  by  dropping  pure  liquid  cultures  of  easily-identified  baeteri^^ 
8ueh  an  the  Ivielwuter  bacillus,  the  bactllue  coli  (x>mcimii8,  the  sta|>t]yl<^H 
eoeeiis  iiiirens,  into  rlir>  ennjinictival  suc.and  then  determining  hyenltnr**^^ 
the  length  of  tune  during  which  they  can  be  demonstnited.     Van  Gen- 
deiT'D  Htort  found  after  lilWn  nniiiiles  the  iiKKTiilalcd  bacteria  reiliic 
to  a  *iniall  number,  and  at  the  end  of  an  hour  they  had  nearly  or  cnliml 
diwip[n«riil  fn)ni  the  eonjnnetiva)  sue.     Cultuivs  fmm  the  now?  show 
that  tlwy  had  Ueu  carrieil  down  the  nasi>-lachrymal  duet,  and  that  ail 
five  minutes  they  were  abundant  in  the  cultures  from  the  na«il  envity. 
TdcMtind  n-siiltt^  wenr  obtaintHl  by  liaeli  in  his  exiwriments  on  htiuiun 
beings.     In  the  expcritiient  of  Ittich  with    the  slajihyhbcoeens   aureuB, 
however,  which  was  intrvdmrd  in    f*iieh    number    thai    the   inmietltnti; 
plates  frttm  the  conjunctiva  contjiinefl  eounilesK  eolonies,  llwrv-  were 
seveuty-foiir  colonies  in  tlie  plates  made  after  twenty-four  houfB. 

The  same  experiments  were  ma<le  after  ligation  of  the  nnso-lnohry 
duet.  Umler  these  cireunistaDces  the  inoridate<l  Wcteria  als<t  disappeared 
frxun  the  conjunctival  sac,  but  more  slowly  than  when  the  duet  waa  open. 
H(i]l,afH'r  an  hour  nutst  of  the  hneteria  had  been  removed.  It  was  f4>tind 
that  they  had  been  carried  nwny  by  the  laehri'nml  secretion  wliieh  flowed 
over  the  eyelids.  If  the  evelkls  wen.'  ch)i!^.'d  by  a  Iwndjige,  the  liaHeria, 
with  o]H'a  itasid  dnttt,  rapidly  )ui>^h1  down  into  the  no^-,  and  Ihey  did 
not  apjicar  to  pass  «'Ut  bi^twci-n  the  closed  eyelids.  AVhcn,  however,  t 
dad  was  closeci,  tlicy  appeareil  abundantly  in  the  bandage. 

Bernheim  has  demiinstratcil  that  the  tears  poR>«'ss  considerable  liaett 
cidal  power  over  certain  s])ecies  of  Iwieteria,  and  his  reaulUs  have  been  \ 
part  ccmfirniotl  by  tlie  experiments  of  Marthen,  Baeh,  and  othersi.     The 
staphylococrus  pyogenes  aureus  is  kille<l  in  nn.iderate  iiund>er,  and  tl: 
typhoid  bacillus  in  lai^r  mimber,  by  the  hielirymal  stvretluD.      \Vi 
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mast  therefiirt;  usiu^  im|Kirtuuc«  to  this  chemical  action,  as  well  a.s  to 
the  tnccliaiii<?il  rcimtval,  Jii  nddiiij,''  (lie  cimjimctivii  of  invading  Iioctcria. 
Xtrither  itf  llie^  agf-iH-iw  siitfioi--*  tii  romiivo  all  of  the  bacteria.  Home 
Iractrria  ;:nm-  nanfily  in  tJie  Ouitl  of  lliu  eoujuuetiva.  A*  liaa  already 
ln-en  iiK-iitiouod,  the  conjiietiva  mmrly  always  contains  some  Iwctcria. 
The  cirifi^'flfi  of  the  MeilmiuiaD  t;luodi<,  the  cilia,  ami  the  «lge»  of  the  eye- 
lids a«ually  contain  niany  bactcriii,  and  these  of  ix>iiree  may  readily  enter 
the  citnjmiflival  fMic, 

Baeii  wa.s  tinahle  iv  dcninnstnite  that  Ixicteria  introduced  into  the 
nasal  cavity  ovrr  make  ihcir  way  np  tlic  nasid  duet  to  the  eye. 

It  is  difficnit  to  obtain  ettnj|detc  disiuffction  cf  the  conjunctival  sac. 
The  number  of  liacteria  may  Im?  ;;rwitly  n-dm-wl,  cither  by  the  appHention 
of  antinoptics  nr  by  simple  nice hanical  rleunsing,  combineil  with  irrijja- 
tlttnby  an  indiflen-ut  fluid,  sncii  as  sterilized  salt-solution.  Bmrh  obtained 
thr-  bcjit  results  bv  the  latter  imxi-diirc,  by  which  in  sixteen  nut  of  foity- 
tWD  rass-  he  n-ndiTcd  Uie  €r«lnjnncti^■a  clerile. 

The  iniportanw  of  familiarity  with  the  *«j)rophytpK  to  bo  fonml  on 
expwvd  mucous  membraucs  is  illustrated  by  the  history'  of  the  so-cidled 
xenwiri  tiBcillas.  Thiw  baeillns  \va»  discovered  by  Nciwfer  in  ]882  in 
^lenisisof  the  conjiinetiva,  anil  wa.*  rejriirdod  by  him  as  tlie  raiise  nf  tins 
dij^si-K'.  This  conchiKion  wiw  adopted  by  «.'venil  (inbHW|Ueiit  invest igntors, 
whotViund  thih  bacillus  rtmsianlly  pn-seiit  in  xcni|)hlhalniia.  Thi;?  same 
liaritluit  has,  however,  bei-n  demonstrate*!  by  SchroilKT,  working  under 
Xfi*er's  lUrcction,  in  various  other  alTei-lionH  of  the  eye,  and  also, 
altlKHitrh  in  small  number,  in  the  uornml  conjtnielival  sie.  NeiKsor  has 
therefore  piven  his  aswnt  to  the  **onelnsinn  expresiwd  by  tSchreiljcr :' 
"  The  so-eallwl  xerosis  bacilli  are  lobe  re>pinlc<l  as  sapnmhvles  which 
are  often  jm'K'nt  in  the  c<mjiinctiva  and  it«  secretion,  txitli  in  disease*! 
uid  henllhy  eyt-s,  and  they  phiy  nu  hpccial  rOle  cither  in  xerosis  or  in 
other  diyinbu>s  of  the  eye." 

Tlie  xerosis  l.wcillus  Wlonps  to  an  interesting  proup  of  bacteria  which 
areeharaclcrizcd  by  R-markable  irrejjrdarities  in  size  and  sha|H' — sii-<-.illed 
involtilion  fonns — and  bv  irregnlaritie*  in  »«taii)in|;,  especiallv  by  the 
pre*fnw.'  of  deeply-staining  isolatf^rl  granules.  It  is  not  ]M)sitivcly  pn^vcn 
lo  form  sjHimi,  although  Momc  of  the  i»oUitoil  gniiudcr«  arc  iutcrpretcil 
a?  such  by  Em«l  and  by  Xeisper.  To  Uiis  s:ime  gnaip  belong  the 
diphtheria  baeillux  nf  Lofflcr  and  the  so-ealle«l  pscud^i-diplilhcria 
bacilli. 

MoLTH  AJ"'t»  PiiARVNX.* — All  of  llio  micro-0 uranisms  which  may 
lie  present  tii  lhi>  air,  fimd,  and  ingested  fluids  may  appear  tenijionirily  in 
tJic  moutJi.  The  nnmlHT  of  Ixtcleria  which  have  Ini-n  i-nltivaled  from 
tlie  human  mouth  in  very  large.  Aliller  has  L«olat(Hl  over  one  huntlred 
jiprM'ics.  Freimd  has  cultivated  cig;hteen  different  chromogenif^  micni- 
organisniii  from  the  mouth. 

It  is  inijiortanl  to  distinguish  iM-tween  the  fvmnllrss  Imcteria  wliich 
may  ap|>ear  :i»  traii«ient  visitors  in  the  month  and  ihuse  wlilch  liiid  tlnjr 
[lemianenl  home  there.     A  reruarkable  |)e<ruliarity  of  the  (Hin.^tant  inhabit* 

)  SehlCthpr.  F-^'tt^irillt  itrr  yif,iiein,  1X8^  p.  It.'W. 

'  Millar,  We  ytilT«-orpiuUimm  tkr  JfiinrfAour.  T^ipu§>,  18fi9;  Dxriil,  ifJ  Miervbaiit 
ht  finmekf,  I'u-'u,  1890.  Tbete  Tii)t»1>l«  wbtks  |>rt-«iit  ilii?'ino.t  imporUint  KBults  hilherto 
«4>tunud  Xrt  the  Lnveeiiftatan  iif  tbe  iuicTn^i^iMii»(UM  of  llie  iiiouiti. 
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nnts  of  the  srilivn  is  tliat  nnhit  <if  them  will  not  grow  in  our  arttficb 
culture  niLiliu.  Tliin  prtHluiv^  often  h  striking  diKcrcpuncv  Ix'twueii  tii 
retdilts  of  micrroscj>[)icnl  examtnuiiui]  of  the  buconl  sf«rotiun^  and  thr 
obtained  by  cultures.  Covtr-slip  )>peciiueu«  may  show  an  cnorniou 
number  of  bacteria,  when  culturwi  made  from  llie  same  miikriiil  miy 
ebow  very  ti-w  or  evvn  w  cahjniea. 

Miller  euumtpjti'K  ilir  fullo^YiI)^  a^  the  constant  buccal  bacioria ' 
lepioUirix  hvceaiin  mnoMinaia,  baeUtxiH  bnccalis  maTtmu*,  Ifpiothrir  bttc- 
caits  tmtxima,  iodococcu^  vdymatun,  xpirUhim  fjmfifjmum,  jt/zii-ocAtr/c 
drMtiiim.  None  of  tla-iTi'  have  Ik'cii  sirtififially  cultivntwi.  I{aeillu.s  bu<v 
calin  maxiniiii*  und  i«)doc<w(;[i!i  vapiniiitiis  are  jitainod  vjolrt  by  iodini.' 
solution.  Tlifsu  biiftt'ria  are  often  present,  with  otlirrs.  in  wirioun  twlb,^ 
inftbsccssesooninniiiicatiiig  with  tbe  nioutb  and  [iburynx,  ajid  tn  cxii<liil» 
on  the  inucoii]^  membranes  of  these  jwrt*,  but  tltvy  have  not  been  prvvt 
to  be  jiallio^-nie. 

The  fn"'iiiif-nt  pn-sonce  of  pathop^nifr  bactena  in  the  besdlby  nioutb  ii 
of  jjnait  prjii'ti<'al  irniK'rtant-e.  The  lollowing  patbugfnie  Uieteria  hav« 
lH.t'n  ionuii  rr'jH'atedly  in  tbis  situation  :  mfrrortK-nm  Imicentntug,  t^refitt 
coerH«  y^^VJ/'"'"'^!  "ffiphifkjcncruM  itiffiffciif*  aun'ti/t  and  a/i/U€,  microcue* 
tfiriiffenna,  bnciUua  pneumoTtuc  of  Fri«llEnder,  baeilttiH  craumts  itjuiUf/mu 
oT K.rv\Uohm,  haci/iuJierin  communis.  Hiondi,  Miller,  KrciboliDi,  (lalipiip, 
ami  otliei'K  buvc  found  in  the  ninuth  additional  tiatbci^-nie  baeteria  in 
itiTilnred  eajif'Sj  mostly,  liowever,  witb  Htitur  morbid  e<iridition. 

Tlie  niirn)e(M;('us  lanoi-^datu;*  wns  disctn-f-n-d  by  Stendn-rg  in  h'm  i»liv«_ 
in   ItfHO.     Many  nauaei?  have  bi>un  f^jven  to  tliii?  bacterium,  tbe  mot 
common   ovnonymrt   Wiu^r  diplofoofiis    pneumotiia*,    pneunio<.xxx'tu4   o( 
Fraenkcl  ami   \VcieliH.'lbauni,  dipliR-oceuii  kneeulatui',  niiciiKniocuft  uf 

?uitum  seprira-mia,  and    mienK-oiTUx    pneumonia'  ernjKirtie  (S|<'rnl>er(r).| 
hifiioien-Kirinniiftii  was  found  by  Netter  in  a  virulent  coiiditii'U  in  l.'j  t^'JO 
ixreeut.,  of  the  licaltEiy  pctNuiH  whojti  be  examined.      It  varii-s  niark^tlty 
in  vinilenee,  anti  it  is  pnibiibly  present  in  a  nou-vindent  eomiiiion  in. 
many  ca.«cs.     Indeecl,  Khlh!  and  Panf*int  Wlieve  that  the  nitcroot»cct 
lanecoliitus  i»  a  re^^ular  itdiabitnnt  4>f  (tie  burnan  mouth,  nlthoii^b  it 
present  iu  a  vinilent  slate  in  mily  about  one  out  of  five  or  six  persona,! 
Ah  llif  lau»*enlate  wieens,  e!*pccially  when  its  virnlenee  is  westk  or  absent, 
niav  )fn»w  in  ehainji  and  present  eultunil  ebamcters  of  the  t^reptoeticcu* 
pyoj^neri,  it  is  often  diHieult,  if  not  xnipoii@iblc,  to  distinguii^h  botwcem 
tbe^o^  baoteria. 

Tbe  nliief  inten^st  attaching  to  the  frequent  presence  of  the  mici 
eoci:iis  laneLHtlatus  iu  tin*  luiilthy  niiiulb  itt  that  tln^  baeterttim  is  the 
mu;<<e  of  lobar  prienintniiii  and  nf  niiiny  mscs  of  bmni-lio-pncuuionia. 
It  mav  a\^o  l.>e  e<jiKi.-rned  in  lueal  iiit1aiiLniatii>ns  of  tlic  throat,  and  ttM  n 
primary  or  seeondar)-  iuvuiler  may  eause  serusitis  and  loealirz-d  inthim-. 
■nations  in  various  parts  of  the  binly  ;  but  the  streplococcns  pyc^'ni_'S  ii 
a  more  L-ommon  eanse  of  those  leaions. 

Various  virulent  and  nou-viruleiit  streptoeocpi  bttve  lieen  found  ii 
the  nionlh,  both  sbort-ci Kilned  -jtrvptiH-ocvi  ami  hrngM-hainiHl  fonn--,  corn?- 
s[«>ndinf;   hi   the   tun   varjetlej',  ^treptoeo^•l•ll^^   bivvis  and  sti*eptiicn»xnil 
longus.     The  rlistirictuins  ii[Min  wliieb  these  vnrieties  were  established  byJ 
Von   Ijinpelsheim  are  often    iueoiictant,  and  do  not  st'r\x*  for  a   t^harp' 
iliQ'crenttution.     The  rliief  inlcrest  belongs  to  the  pivHcuoe  in  the  moutn 
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anil  pliaryni  of  tln"  8(rcpt4H-'oi'curf  in-oj^iic*'.  Xctttr  fmiml  the  pitrt'iitiK 
cocTiw  pvt^ncs  in  seven  out  of  one  liumlrwl  nnd  twcnty-jtevcii  healthy 
months  exurnUKiL ;  tluit  i»,  iit  5.0  p('r  ii-ul.  uf  the  cuol-s.  DtirnlitTgcr 
founJ  j^tn'iitJH-tK'ci  in  tin-  iiinnihf  of  liiwllliy  <'hihlrrri  In  A^t  [HTi-cnl.  nf 
tin-  nim-ty-four  wiM'ji  fxaminrtl.  Widiil  and  ItcKUi^'n  found  Mi>;pi'x*i.>cui 
ounsmntiv  uml  in  lar;;;^-  tiiiinlirr  in  the  ni»ullis  of  twenty  hitdthy  |H.'rsi)iis, 
and  rftill  inon.*  ahnmluntly  in  the  month  nnd  pharynx  of  furty-ninu 
|ier!7ons  aftected  with  varitius  diwfaw^s. 

It  oflen  rorinircft  a  uninstnkinjr  L-xninination  tn  detcvl  this  strrpto- 
ciKJCUjt.  TIh"  oiliiiiie^  jiri'  niiruite  luid  \k\\v  jrniy,  and  in  a  plate  crowdt-d 
witi)  utlier  nimi-  t^triking  t-oloinet:  the  former  niav  ('>-i':ipe  iT(^»>f;nition 
unUm  op«'cial  attr-ntioti  is  pvcn  to  them.  If  tlir  ■^-eretinns  of  the 
htnlthy  nioulh  and  thrxKit  lx.>  carefully  examined  hoth  by  cnver-tJip 
piv|ianitton.s  and  by  ajrar  plateH-ullun-.--,  streptneocei  will  Ihj  found  wittl 
nn-al  fretpiL'Ucy,  if  not  nynlarly,  although,  as  alreudy  meutioucd,  it  U 
l(\-  mi  mrans  easy  lo  dii'lin^nir^h  Mune  of  the  streptmiocci  from  chsJB 
forms  of  the  mieroeoeeus  lanoeolatii»i. 

The  nnniber  nf  »4tivpliK.'iH'ci  is  inenaised  and  their  detet-tioii  if-  iinieh 
eotuer  in  nuMl  inflannniitory  cnndilidiis  nf  tlie  tonsils  and  ph:iryti\. 
TTu*y  are  eommonly  assoi-intetl  with  the  dipht}ii'ria  h:uilhis  in  dinhthe- 
riu,  and  ihev  an-  eaiKibh*  uf  iinihinji  all  jrmdes  «if  toii.-illitis  and  plmryti- 
Kili-".  from  ilighl  erylheniaUHis  formn  Ui  psetich>-nK'mbraiii»ii:>  and  iifj;rotic 
inflammatinns. 

!:^rcutricocci  cultivated  from  the  healthy  niuuth  usually  have  little  or 
nn  vimlencc  as  teiflcd  upon  animals,  and  the  .'«ime  {a  often  true  of  strep- 
tufomn  eulttvated  from  the  throat  in  vnrions  infeetiouh,  hieiil  and  gen- 
eral, nlthiingh  in  tht-^-  i-rt.-*)-^  thi-y  are  moTc-  liki-Iy  to  be  imthogcnie  for 
mDimaU. 

The  !»lrcpt(MaKM.*n9  py«gen<s  is  a  iHimraon  and  dangerous  invader  of 
the  deept^r  air-|>a.s«vi{ees  and  Innm*  ami  of  the  inlrrnnl  parts  of  the  IkkIv. 
Th*t  portul  of  entry  ■!•  often  tlie  toii^il^  and  tliroat.  ami  pri-<.lis|R>siiig 
fstiws  nre  in  Ham  mat  ion  >«  nnd  other  Ie.'<iuns  of  thesi-  {Kirts,  ]>ai-tiridarlv 
witen  eomhitunl  w-ilh  other  inflections  di.*case-  and  ennstitnlional  di^tnrb- 
am>er«.  Under  conditions  little  unden^UKKl  the  mnuth-.streptowjeei  nuiy 
a^^vpiire  enhanee<I  vindent*e. 

The  itiflueuix!  of  prediHpoHing  eause^  i\^  a  factor  in  Uic  ctl»log>'  of 
infections  is  well  exemplifnil  hy  tlie  fnct  that  healthy  nuuvju^  nu'mhmiMft' 
barlwir  very  fre«pieutly  wieli  path<>genic  gpmisa-'-  tin-  micnKy»ccus  lanceo- 
latUK  aiul  tlie  hin-pt^Rvwus  pyogenes.  These  imeteria  often,  moreover, 
wns*'  no  seriou'*  iliHturfKim^-  lu  rhe  rciMiir  of  wound :i  anil  injuries  involv- 
ing the  mouth  ami  naoo-pliaryux,  although  they  nul^t  g^un  access  to 
RUeli  wouniLs.  They  are,  liowever,  a  standing  nieimep  in  sni-gitw!  <ipr- 
ratiidit)  involving  Tlies<>  pints,  ntul  they  nuiv  s«>riouslv  interfere  with  tlio 
healing  of  »ueh  woimdt*,  or  may  under  these  eireuim«tuuee»  set  up  pneu- 
monia and  general  infeetimi. 

.Sta[»hy|.^'ri<vi  are  fouml  often  in  the  Itealtliy  mouth  and  the  throat, 
bnt  till-  p'unine  pyogi>nle  HtanhyltHiH-ei  do  not  appear  to  Ih>  pnwtit  with 
pn-at  friyjiicney.  Vignal,  Netter.  and  Miller  nn-t  tlie  sr.'ip!iyIiH-i«x-ns 
uyogenis  auirus  only  in  a  coDitiunitivetv  i^mall  number  of  va.-^-^  in  their 
nartcriologieal  pxamimttions  of  the  lu-ulthy  montli.  It  is  found  mure 
fnn|U'.'iitIy  in  vnn'oiis  iuHnmniation-^  «if  the  oiucous  membRine^  of  tins 
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n^on,  but  it  plays  no  sucK  iinjiortaiit  rOle  iii  tluxtc  as  doeti  tlie  stivpto> 
cotxius  pyoKt'tie^ 

^^"hite  l]<)iierving  oocci,  often  describe*!  as  the  fltaphyloco«riJ8  py<^- 
enes  albus,  arc  fouiiO  uftciit-r  ttuui  the  Ktuphylo<'CKn.-iif;  aiireiint  in*  rli 
month  and  Ihnmt,     S<niu'  nf  ihvsv  lutvi-  lie*'!!  slmwo  to  pcjsiw?**  pvogeiiK 
powei',  atitl  iiuiy  be  at-wpted  a.--  the  Ktapliylooutrcua  pyop^iii^  iillJui^^  bit 
otliers  are  di'vuiil  of  such  pDwer. 

According  to  the  Atatementi^  of  Hiondi,  Miller,  and  uUien*.  the  mici 
cm^riis  t<'tni(^;niif;,  which  was  distHivered  by  Kturh  and  (!iafrkv  in  a" 
phlliisicul  cavity,  is  ofion  pn^sent  in  the  month.  In  n  ronsi^erablu 
uuniijer  uf  vj.beH  exaniiiif*!  by  the  wril<;r  it  was  abtst-rit.  The  Imjuenc] 
with  wbii'h  cerlain  lisieteria  art'  pro«'nt  in  the  mouth  prolwbly  variti 
considemhly  in  different  regions  and  according  to  the  riaiw  of 
seleetwl  fur  cxaiiiiiuititm.  There  are  various  species  of  tetmpenons  wktO 
The  pathogenic  iorni  of  Kodi  and  (laffky  is  designntiil  by  Kontnni  as 
niicr^H'iieciL'i  tetrageiius  se]>ti^•tl^.  This  organism  is  preK*nt  more  fn-- 
mientlv  In  al>.-^rsM>s  in  ihe  iicigblinrlMHid  of  the-  nmutli  and  thnuit,  |ii)r- 
ticnlnrlv  lliow  iMiinected  wltJi  carious  t<vth,  than  in  ah-<'<^<vcs  in  other 
parts  of  tlie  hcnly,  ahliough  even  in  tlie  former  it  is  rarely  present. 

The  vinih'Ht  diphtheria  baeilhi.s  niis  found  by  Park  ami  Itecbc*  in 
the  healthy  ihrotit*  of  eight  out  of  three  bundre<.l  and  thirty  person"  itl 
N«w  York  who  gave  mt  history  of  direct  eontnet  with  oises  ol  iliphlhc- 
rio.  Onlv  two  of  these  eight  persons  liftor^viinl  ileveli>ped  diphtheria.^l 
They  founul  non-vindeul,  but  otherwise  eharaeteristie,  lUphthena  luu-ilUS 
in  twenty-four  tlinmls  of  the  same  group  of  |H!r«ons,  and  [i^eudiMliph- 
thcria.  baeilli    in  twenty-seven. 

The  pseiidci-diplitheria   hueillus  which  is  otv-UHionally  found   in    ihc 
thront  iT- ilevoid  of  vindenee,  and  presents  certain  cultural  peciilinriti«i^H 
distinguishing  it  from  the  genuine  diphtheria  haeilluii.     It  i^  not  kiiuwi^l 
to    be    patliugi-nic.     There  is  nineh    eonfuMon  in  the  iiw  of  the  tomi 
"p*eudo-diphtlieria  Itaeillns,"  and  simie  writers  have  de^eribed   under 
tills  nanie  tlie  genuine  dijihtlu-riji  bsicilluH  devoid  of  viniUuKv.     Tlwre  h 
proliahly  more  than  one  biicterial  spooicfi  which  may  he  callnl  p!«ttdokH 
digilitlierinl  biieillus.  ^ 

The  iiioiitli  and  adjacent  parts  arc  ihe  inost  rri'(|neiit  jHTrtiils  of  entri- 
of  the  biicteriuni  of  actiiioniyco!-is  Tlii*  organism  is  likely  to  hMlgi"  neai 
carious  teeth. 

Altlioiigh  the  mouth  and  throat  offer  more  favoruhle  comlttioDS 
the  prolonged  existence  of  many  miero-urganisnis  than  do  other  exj> 
mncoiis  iiicmbmiii*,  nrverlheh'ss  of  the  vast  hordes  of  miero-(»rganismi«' 
whi<-!i  iiiiist  g:iin  acci^s^  to  the  month  only  a  small  number  artually  rwr- 
sist  there.     The  cipnditions  are  evidently  nniiivoniMe  for  the  survival  *if 
Uie  majority'  (»f  Iwioterial  sj)eeics  in  iJiis  situation.  Thow  whieh  are  tinablr 
to  gain  a  foothold  mugt  ttooner  or  later  jw**  down  into  the  stomach  or 
intestine  or  nut  thnpitgh  the  nirfutli  and  nos*-  or  [KTish  within  the  lx>dy. 

The  fccretioufi  in  the  montli  and  tlmwit,  like  most  of  the  Huida  of  tho 
limly.  [HTssi'ss  some  degive  of  gi-nnieiilal  power.  iSnnarelU*  fmiud  that 
the  saliva  is  ciip«d)le  of  killing  in  a  short  time  a  nnxlcnite  nunilM-r  of 

'  WpIcIi.  "  llnnvrloloi^ffil  1nvtT>ii^iiuoii«of  Diphlhoris  in  tlie  Cnllcd  Stniov"  Am. 

Jn»m,  r>/  Ike   Mnf.  Seirnrr*.  (>cl.,  IHVt. 

'  iktiaivlli,  VcnlrxtHAJ.  Bilker..  I8»l,  ltd,  X. 
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several  pathof^ic  bac(<?riul  sfiecioM.  TIih  was  found  to  be  the  r^ne  with 
tlif  ^uiphvlfK-ocfiu*  aureus*,  tW  ^tivptocwcii*  ])yop.'tit-»,  llit;  uuciMoocfiis 
U'inip'iiiif'.  dm  typhoid  Ixieilliis,  iiiul  the  (■rhith-ra  r^iiinlluin.  Thi>  dijih- 
th<-ria  hacillu--*,  howi-ver,  sun'ivetl  tor  twenty-eijjht  to  forty  duys,  ami  the 
micrTKiK^us  laiicivlHtiis  gruw  well  in  tmlivii,  although  >vitii  rapid  loss  of 
vimlcnfle. 

E.  Grawitz  and  StefTen'  have  c<ititiniu'<l  this  ubM-i^'ation  of  Sniuirelli 
a;^  Tviratxls  the  pnt'tiTiiooK.Tiis,  uikI  Iuivc  toiiiul  tliiil  the  virulence  of  this 
oi^tiitini  niay  h*-  reMort-^l  hy  riiltivatin{|f  it  iipoii  pneumonic  *pntiiin  pre- 
punxl  an>  an  artiticial  culture  medium.  They  interpret  this  an  iiidimtiiig 
that  thp  virulence  of  the  pncuuii>et)0!»B  may  be  enhancwi  by  certain 
c-hcmicsl  change:)  ia  the  eom^MMition  of  the  xputtim. 

Tbrre  is  noMin  to  Iwlievi*  that,  ttie  viruh'uet;  of  {kU hogenic-  Imi'leria  in 
the  month,  notahlv  of  the  inirn)foe(*n.s  hintn-olalu-H  and  the  strrptotxxx'ns 
pyiqrenes,  muy  tlui-tuate,  both  in  (lie  direetinn  of  iittenuation  nnd  of 
exiiltntion,  but  we  arc  nut  auquaitited  with  t}ie  cumlitions  which  eontml 
thert'  ctuiu^H. 

The  silivan'  jilancU  and  ducts  arc  free  fn>m  bacteria,  cxoo])t  near  the 
orifiw  of  the  duets. 

KErtriRATOHY  Passages  AND  Middle  Ear. — In  uurttud  respimtitm 
the  Ijocteria  iiuitiiiiicd  iii  ihi-  inspired  air  niu.^I  enter  ttic  niK\\  levities. 
The  anatdiitiml  arrangement  of  llie  na^d  pn.>v<iige>i  rcnderii  the*^  an  ini- 

fortaiit  filtering  appanttUM  for  the  pmtretion  of  the  dee]>cr  air-i>a>^j'iiaji^H. 
I  lias  Iiecn  ^Iwwn  by  experiments  itf  Wriglit  that  witli  a  rcspimiion  of 
oue  litre  nf  air  per  minute  from  three-touith:*  to  four-fifllis  lA'  the 
bacteria  of  the  infipire^l  air  are  retained  in  tlie  nasal  cjivitics  and  their 
adtie.vu. 

Ii  liji'i  alrejidy  Imtu  mentioned  that  must  of  the  baetena  which  enter 
the  onnjnnetival  sjic  are  carried  into  the  nrK»e  through  the  unsil  duct. 
We  idwMild  ihcrefijre  expect  that  the  nai«il  cavities  would  contain  abun- 
dant mirniHjrgnniBmf^. 

The  Ixictcria  nf  the  healthy  now  have  l>een  studied  by  E.  Fraeiikol, 
Loeweatierg,  Ilajek,  von  IJes.Her.  Wright,  Paulj^-n,  WrilK-l,  Di-h'tti,  aiu] 
nthere,  with  much  diveiyenoe  in  tludr  rc^utt-s.  Stmie  have  found  few, 
iitbt-rs  manv,  hat^eria  in  the  no»e ;  «oine  have  met  frecjueutly  pathogenic 
barieria,  others  rarely  or  not  at  all. 

Von  IV-s^^-r'  d<s<rriU>s  twelve  non-jiathogenic  sjMx-ics  i»*"l!ited  from 
the  uornt*  of  thirtv  ]>eni<msat  Mork  in  tin-  hilMinitory.  In  the  Himegmu]) 
of  ca-^H  he  foimd  in  the  niwe  the  niJenK-tH^cus  hiiiceohitn-'  six  times,  the 
gtreptocnrrii-i  pyiTgi'ne-*  five  times,  the  stophylococ^-u:*  ]>vogene>'  aureus 
seven  times.  In  the  na>«J  cavities  of  twenty-eight  cimvaleseent  h(i.-pilal 
paiifmt^  he  found  the  microeoeeus  lanceolatus  four  times,  and  the  sfre[»- 
l«K>Ni-iL'4  iiyogi'tie^,  the  pl;iphvloeiK'cii»  pyogetie?'  iiuitrus,  aud  the  iKicillut^ 
of  Friedutnih-r  esich  once;  in  tweiilv-three  solilir-rs  and  s'n'nnt,-*,  the 
mienteoeeiis  lan(>e<dalu-'<  fonr  timo),  tlu-  stjiphyloerM'riis  py(igene>>  aureus 
irix  tinies,  the  streptocfx'cus  pyuguues  onee,  and  the  Frieitlandcr  bacillus 
once- 

Wright'  isolated  from  the  nasal  secretion  of  ten  healthy  pereoiiK  tlio 

■  Onwit*  iiFid  Sleffen,  Ueriiner  H!h.  WocJuiuttkr.,  181M,  Na  13. 

'  \'i*a  Be^or,  Ztf^^r*  JieiJriiyf,  Btl.  vj, 

•  Wright,  Xfw  York  Med.  Joint.,  Joljr  27,  188ft 
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-tu|thv](j<:<x-cii-  |<_v<-;;ti)''>  ulhu?  rrix  diDe=.  ibe  aurrae-  aiid  chreus  three 
time-,  lilt:  Ijociliu-  Iul-ei-  ai^p-^iK^  'jfic^-.  and  tbe  mkTvo:<ccu?  letr^miu 

J'suIt^h'  ma<le  rixty-S.>ur  culiures  £rfm  tbe  b^Aiih--  d-:*!*^  «jf  nrmtr- 
-ev'_-n  jjt-iv^^tn-.  Ek-vtn  <4"  thtr^:-  wtre  sierile.  D:D««een  gave  ten  coloaiei 
'•r  l(.-r-,  rixtwn  jrave  up  lu  nfK-  hundred  <»l»<iiefi.  nr*-lve  5e\-eial  bundml 
tiA'iuitrr.  uD'l  .-rix  fiinii-'lit'd  t:i>untl(Si>  ci:>k>iu«s.  CV<vi  were-  ImumI  modi 
'•tViKrr  tliun  IjacillL  <JnK-  unce  did  be  tind  tbe  ?n«pt<>;«c«ccu*  progEve& 
l'atlni{p.'iiifr  liafieria  wtrt.*  nut  '.'b^n'trd  in  any  either  of  ihe  iK^mal  case^ 
VjKrn  (:-<jvi:r— >lip  prc-ijaratiMDi*  he  UMttid  ^pirilLi,  and  Weibel  ha?  cultivated 
a  frifRinia  Iju'-illus  fn>ni  the  ni^re. 

S|A-<-ial  intertrrt  attache^  to  the  presence  of  capeMdatcd  faarilli  in  the 
ni^^*.  o-r:  i\i<r^  aiv  fouml  M-ith  great  frevjoeiHT'.  ii'  iK>t  constantly,  io 
ozienu.  The  oziena  )xicillu.'>  >.>f  Abel'  re-?emblc$  cl':>?ely  tbe  Friedl^nder 
iRU-ilhi-^.  but  U  believe<l  by  bim  n<^  to  be  identical  vrith  it.  Whether  M 
nut  thiT?  )ur-illiH  i-^  ever  I'ound  in  tbe  healthy  no^  U  not  e?tabli>bed.  Tbe 
Frit.-4Hiin<)er  lAir-illu.<f  aud  the  Iancei.ihite  c<:>ceu^  have  re-peatedly  be«i 
l>«iiii(I  in  tbe  n'^^e^  e:^[M-eially  In  inlhiinmatiiri'  condition^.  The  thino- 
-<-leniiiiu  )<i<-illii<  is  a  capsulateil  txieiUu:;  luncb  like  the  Fnedlaoder  baril- 
la-; but  diflering  (ttioi  it  by  <-taining  with  Gram'*  niethr^l.  AVe  do  not 
at  pr«_"^-iit  tif»~.-^-:vS  an  entirely  siti^factory  ^lifterentbtion  of  agrMipof 
•-a|^iilatf<l  l>ar.-illi  Im  which  l-'rit-dlander's  faaeillu?.  the  ozvna  boculns, 
tbe  rhino-*: Unjma  Ijacillus,  tbe  cai^sulatt-d  baeillu^  of  Pfeiffer,  and  some 
others  iK-long. 

The  (liphthrTia  Ixtcillus  is  oon-'tantly  f  lund  in  fibrinous  rhinitis 
V:irii>ti-  liai_-tena.  e-|M.fially  dipl>H-<iivi.  have  lieen  found  in  tbe  seeretim 
lit'  fi.rvz;!.  Wlieii  this  sti-ri'tiun  is  abundantly  ]»ureTl  out,  it  often 
li:i[ij>*'ri-  that  eultiin.-^  ir\.nn  ^-everal  ilnip?  of  it  eontain  ven^  few  colonits 
■>r  IIP-  -ti-ril'-. 

Srniti-  iiiis  ivrx-ntly  niadt-  the  ini|»ortant  ol>ser\-aiii>n  tliat  the  tubercle 
Iki'iUti-  i-  i.ttiii  [in.'-^-nt  in  the  na.sil  t-avities  of  healthy  persons  who 
-]i''ii>I  iiiu<;It  of  tti'-ir  ti[iif  ill  pnixiiiiity  tu  tubi-reulous  patients  He 
•■\:iiiiiiii-)l  Hir  tiiln-n-li-  liucilli  the  ciuilents  uf  the  nasal  eavitie?  of  those 
'ii'ji'^iil  iiUiiit  li'i-pital  wnnl-i  riniiaining  iiinsiimptives.  TwfOtv-nine 
-ti'li  (XiLiijiiiiiti'.n-  ui-n-  made  by  the  iiiix-ulatinn  of  guin«<si-pigs.  In 
iiiii.'  f-;i-.-  til.-  L:iiiiit:t-|iii; dfvel'ii»t-<l  tiilx-n-tih>>is.  (Vtht-s-e  nine  personis 
-i.\  \vi  !■■■  h'lihliv  :itlt'nd:iiil-  iKvupiiil  in  siu-b  wnrk  as  sweeping  the  flotff 
iiii'l  -!i;ikiii:f  lifl-limii.  inu-  was  a  ]Kitient  with  a  ehn.>uie  non-tuberrulou? 
Miliii'iit.  :irid  iw.i  wi-n-  iiitihr:il  >tiiil<-nts  who  S|)ent  st-vend  Imurs  daily  io 
til"  li'-|.itjil.  Ni'tK-  "t'  tht-4'  individual  pres*'ntetl  the  slightest  evidence 
■  it'  tiilii-p-ii|i>-t-.  'I'li'-^-  ■tliH-rvatiiin-  an*  even  more  ^^ignitii-ant  than 
ih'.-f  i.t*  <  ••rii't  :i- t'l  ihi-  aliunthini-f  and  wide  distribution  of  tuben-le 
I'ruilti  ill  tin-  n<i'_'hli'.rli'iiMl  <it'  i-'in-iiniptives. 

\\'iiri/  :nid  Li  rmoyi-z  h:ivr  fmind  that  the  na.sal  uiiieus  |K).S!!e5ees  ci>n- 
-I'li-mlrli-  Ii;ii'ti-ri'-iil;i1  '-iiHi'itv. 

\'"ii  JJ-'—t-r  t'oiiinl  I.;t't»Ti!i  almndaiitly  in  tbe  lar\-nx  and  bnmchi  of 
hriTiKiM  ri.ni-i-,  liiit  h''  ili-iii'-n-ti-.tti-il  tliat  attt-r  death  the  tluid:^  from  the 
intiTiili  and  n:i-'i-].h;irynx  ni;iy  ri'iidily  [H-nt'trate  even  into  the  smaller 
lil">'rK"hi.  aud  ni'ii'i'iviT  in   hi-  (-a-i-  thi-  lungs  and  air-jia.-v-'iiges  were  di*- 

"  i'ri',!-.ii.  t-  .■'■■■'.  ■■.  7;--:'-.-..  lui.  viii.  p.  U4. 
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*\ ;  eo  tiiat  lie  attaches  no  im|K)rtanoc  to  liief  oli^'rvatiuii:^  a»  tH-iiriiig 
upon  tho  iiuc^iiori  of  ihi*  pitfsciuf  of  iMirtttriit  in  iJicsc  imrtt)  in  hi-nltii. 

Ilildi-ltniiKk '  fittmA  tiuit  culture  modifi  inoculatm  with  l>itt<  of  the 
liin^'  aiui  of  tmcliuil  niiicu??  from  n-ci'iillv-killwl  nil>t>its  ussiially  n-iiisiinotl 
ffli-rilf,  utiil  111-  in»iirlii<lp.?  tliat  itniclifiillv  iilt  iKK'ti^riu  whirli  ctiU'r  with 
Ibe  air  arc  rctJiined  in  tlic  upiKT  uir-p:i:<{<i:iges  and  do  not  penetrate  below 
lite  luryu.Y.  Tlii;^  protiflion,  liouevcr,  ha^  iti^  liniils,  as  when  tlie  iiL'^piroi 
Air  was  IiMided  with  fiingtis-^'porea  these  couM  he  demonstrated  a(^«r 
half  an  hour  in  the  lungs.  Thai  foreijrn  partielus  in  tlie  air  nmy  ho 
«»nvey<'<I  into  the  lungs  is  evidenced  hy  the  tiool  jiurtielcs  regularly 
futiiid  ill  (liL*  lting!4. 

Wurgunin,  in  opiMwitioii  to  Hildcbnmdt,  i.solat(Hl  nine  different  kiiidH 
fif  iNirteria  trnm  tnc  trsichcn,  bronchi,  and  hmg.<  of  rooently-killed 
iN-uIthy  ooiniahi. 

The  obaer\'iitions  of  the  writer  arc  in  harmony  with  Hildehrandt'a 
n-suh*  -M  to  the  usual  absence  of  bacteria,  at  least  in  t>uffieieiit  number 
Ifi  bf*  (U'mon^irable  by  ordinary  culture  raetbodH,  in  tlie  brouciii  auil 
lungs  of  hofdthy  aniniaU. 

At  autop«sie!i  on  huuuin  U-iDg$  bacteria,  including  the  micrococcus 
laiKMt>ltitiii4  and  the  etreptiK-aKfui?  pyr>g;encs,  may  be  found  in  Uic  lunga 
vithoul  noticii^ble  loiun  of  thi.4  organ. 

The  action  of  the  ciliated  epithelium  and  coughing  would  tend  to 
drive  out  Ijacteria  which  may  have  cntenil  llic  tnichea  and  limm-lii. 

The  exjMnxl  air  l~  tree  from  niirro-organifumjs  except  as  tlu'i?e  n»ay  be 
nuMdianicatly  detached,  an  in  sneezing  or  cflugliing. 

>Ve  arc  not  infonneil  as  to  Ui«  fre<piertcy  with  which  bacteria  are 
iin^«t.-nt  in  ilie  hejillliy  tvm|):uiic  csivity.  That  Uu'tcriii  may  jm^s  up  thu 
KuHmrhiiin  tube  int"  the  middle  «ir  is  shown  bv  the  presence  in  otitirt 
ii)LMli.i  iif  various  niicro-org;iiii.-ink<  often  found  iu  the  mouth  and  uumh 
jiliur^-iix,  notably  the  micnx-occur*  Isuiceolatus,  the  .-itirptm-occun  pyi^-nes, 
t,he  rricfllrniiler  hsicillus,  an*l  the  pyogenic  staphylococci.  Thei-c  are  of 
ouunw  other  pntliH  by  which  mioro-or^nisms  may  be  carried  into  the 
nufMIe  cair,  an  the  lymphatic  und  blood-currcnkt,  and  in  meningititt  from 
ihL*  eraoial  cavity. 

Xt-ttcr  found  irousitantly  in  tlw  middle  ear  of  new-liorn  infaiitjj,  at  an- 

tu|)e*y,  liuoUrria,  and  among  these  wert^  pathogenic  fi>rins  to  wlii<"h  lif  attril)- 

uti.'si  tlic  frctjucnt  occurrence  of  middle-car  inltammationiii  in  infantts      Fa 

niitDji'^ie^  nnm  one  hnndrc^l  and  eight  infants  le^  than  one  year  old 

U.  KoM^el  loom)  otitis  meilia  in  eighty-five  cam.^     The  most  common 

•fipgTini^m  in  the«e  ca'WS  was  a  deliiwte  iMcillus,  ap]«ia>ntly  identical  with 

Pfeilfer'-i  ]>?oudo-infiuen7a  bacillus  (:18  cages).     In  addition  were  found 

the  dij>U«>ecus  pueiiinonia;  (iO),  ntrepto<'Ajcei  (4),  thick  bacilli  (2),  stapliy- 

l(ic(K%!i  (2),  uiid  liie  Itncillu-s  pyutn'mieuH  (onci>).     Omr  cane  wa.^  tnlK^rcit- 

Iniiit  otitis.     Home  \rrit«rs  are  of*^  the  opinion  that  changes  often  found 

in  ihc  middle  mr  of  tlic  new-bom  arc  ptist-mortcm  altenition^. 

Stomaih  and  IxTKRTlSK. — The  jJttiily  oi*  ifie  micro-opgjinisma 
prcM:nt  in  the  ^tonuleh  and  intL-^tiiie  prenents  many  jxiint.'*  of  phy>ii- 
ologit^al  und  ]iuthological  iiitcre.^1,  but  we  muHt  continc  our  attention 
chiefly  to  ihonc-  of  xnrgieal  interest.  When  wo  consider  the  relations  of 
inlCKtiuul  bacteria  to  variou.**  siii^ical  affections,  such  as  |)oii'onitivc  and 

'  llitik'linimlt,  Zti^tr'i  RfUragt,  B<l.  tj. 


other  forms  of  pcritonititi,  appendicitis,  ami  cveu  infc-etions  remote  from 
tht'  iutc-»tinal  cuua],  it  u  ajijKirciit  tluit  tliin^  subject  uluiiiu  tbe  atteiitiun 
of  the  siirp-'on. 

The  main  snurocs  of  the  nHor<)-oi^ni!'m!i  of  the  stonmoh  and  inu-?^ 
tini"  lilt.' tht'  iitffiwtJi  Jiml  itiriiir.  Kniiii  thi'st'  stmn-es  oHintU-sf  lmi-tcri» 
and  fiin^i  of  nil  kimls  iin>  introdiiriHl  into  the  alinit'nt:ir\'  <iinal,  ))iit,  as 
is  true  uf  other  expoAtl  nmwu?  f"urfaees,  only  a  limited  niuubcr  of 
specie:),  are  ca]Ktblc  of  prolonged  exi;>tenoe  in  l]iit<  Mtiiation.  ■ 

The  meconium  of  the  new-bom  infant  is  rterilc,  bnt  within  twenty-  ' 
four  hours  atler  birth  it  usually  e^mtai^^  almodimt  bacteria.     Allhouj;h 
tniuiy  varictie-*  of  baeteria  may  he  found,  K^f-herich  has  domon!*traled  M 
a  eoiwtant  baot<»riaI  Horn  lu  the  fa^-ef  of  milk-fed  iiif!int».     The.-*  om-  fl 
stautly -present   iiitvstiniil  liiii-teria  are  the  iKieilluH  hielis  amigi'Des.  pre- 
dominating in  the  smidl  intestine,  ami  the  Imeillu:^  roli  nommunis,  pre-  _ 
dominating  in  the   larf^e  intestine.     Tli&se  bacteria  remain  throughout  fl 
life  as  the  obligatory  and  ebanicteristic  intestinal  iMicteriu  of  man  in 
health,  and  a»  they  are  frequent  secondary  iuvadci-s  of  the  Uxly  in 
di(*cn>*,  and  may  l>c  cont^ernc*!  in  various  tinrgical  and  other  dis-aK*, 
much  practjejil  interest  attaches  to  them. 

The  Iwcterial  flora  of  the  wnall  intestine,  iwrlieularly  in  ittt  up|ier 
part,  i»4  more  varied,  an  teste^l  by  plate  cidture.s,  lli:in  that  of  (be  lar^^ 
intcftiue.  In  fact,  the  c\(in[tiiri>Kiii  iff  the  ri-snlt**  of  niieroM-opical  exam- 
ination and  of  cultures  froin  the  »U>o\»  indicates  that  a  large  number 
of  tlie  liueteriii   in   the  fleees  are  dead, 

Ati.  there  U  ver}-  little  free  oxygen  in  the  intestinal  canal,  the  con- 
ditiiinK  are  not  fiivorable  for  tlie  nuiltiplimtion  of  «ibligBtor\'  nerolks. 
Motsi  of  the  bacteria  found  in  the  intestine  are  slriot  auaen>be"i  or  iacul-j 
tntive  aiiaenda's,  but  aitthnix  HiKn-et^,  which   n.'<piir((  oxygen  for  llieir 
germination,  develop  inm  harilb  in  the  intestinal  cnnal. 

It  is  certain  that  pttlhogenie  l)aeteri!i  of  many  kintis  often  find  their 
MTiy  into  the  intestinal  canal ;  in  fact,  there  is  probably  no  pathogenic 
germ  which  ntay  not  in  certain  iwlividuals  ana  in  certain  times  and 
placeK  Im?  pres<'nt  in  the  intestine. 

It  in  trill'  that  the  aful  ga^ifric  juice  may  kill  many  of  the  micro- 
oqiiinisms  «liic'b  enter  tli*'  wlomaeli,  bnt  there  are  many  which  r<-«tst  its  ■ 
action.     Tl'  we  were  to  rely  exrliisivety  nrHiii  the  re>^idts  of  ex|M'riments  1 
in  the  test-tul»e  on  the  germicidal  action  of  the  acid  ga.slrir  jniee,  jiarticti- 
Uirly  the  very  acid  initt'  of  .simie  animals,  we  .should  eousitler  this  action 
a  formidable  obstacle  to  the  |m.'*i«(ige  of  living  bacteria  into  tlie  intestine. 
But   when   we  consider  the  insui*eeptibility  of  nianv  bacteria  to  weak 
acidti,  the  relatively  r-light  anti  vnryinp  acidity  of  the  huninn  ga«rie  juice, 
the  absence  at  times  of  anv  acid  in  the  stomach,  the  withihiiwal  in  large 
inuafiure  from  the  direct  and  eunet-*ntnil.e<l  aeljoti  of  the  gjij-trie  juiit-  of 
bacteria  {^)ntiiin(Hl  in  inger^ted  tnaR«'.s  of  fotxl  and  Iar^>  volnmev  of  fluid, 
and  the  rapidity  with  which  tin'  giistric  i-ontcut**  may  pass  into  the  duo-  ■ 
deniim,  we  can  understand  how  ruicro-oiTrHnisms,  even  thosr  very  mi^-  I 
eeptible  to  acids,  may  Hml  frequent  op[>oi-(iniity  to  enter  the  intestine. 
Only  a  fraction,  usually  not  more  thiiii  .0">  to  .1  per  nent,,  of  the  total  _ 
nct<litv  of  the  slomach  is  due  to  free  livdroehlnric  acid,  and  the  pniteidj 
hydrochlorides  posae**  very  little  bactericidal  [K'Wef. 

Many  oi^^iinisms  eaii  grow  in  the  human  stomach  even  when  it  ie  vci 


BACTEItTA   OF  EXPOSED  UVCOTJS  SVUFACBS. 


265 


will,  aj;  ha**  been  jihowii  by  Gillespi*?.'  The  mimlier  ami  x-arioty  of 
mimt-orgziiiUnk^.  which  have  l>een  isdlatetl  from  tliu  huiiiuii  sUmiaoh 
by  Macfiulyen,  AIk'Ious,  Oi)pler,  (iillcnpie,  and  othi^r-  an*  vi-rv  groat, 
bat  it  would  serve  no  iisetiil  purp*)?**  to  eiiiimenitt*  them  heft\  The 
baciUiut  hicti.s  u<-n)p>nfr',  thr  ImkiIIil^  roli  ('<>niniuiiie^,  anil  the  |iycgetiio 
Dorci  TTiAy  be  h-]Kyitic(]  as  having  been  n'|)MittKlly  found  in  the  healthy 
Ertomach. 

The  li^.  of  iNithogenio  bucteriH  which  luive  been  fuiiml  in  the  tntcs- 
IfaBl  t^onfent*  is  a  long  one.  Many  are  present  only  nrcidenlally  and  as  a 
Btoi'ient  phcmitnenun.  Some  are  fuuiid  with  such  fretjueiicy  a*  tu  merit 
Specitil  iiotiee.  In  j;^-iieral,  the  eomlitions  are  not  favonihle  fur  e\ ten- 
sive mulUptivutioit  of  most  {>atho]^-Qic  micro-urgaiiUtus  in  ihtf  huilUiy 
inlesline. 

I*y<:^nic  cocci  are  nirely  oKscnt  from  the  intciitine.  They  are  often 
prci^rit  in  such  :«in:tll  ntirnlier  as  U>  ei*va\K  detection,  but  the  grt-ut 
rre«|Uenev  with  which  the-**'  ctHv-i,  |mrticiiliirly  the  ftre pt<H-iKrus  pyopcni'S, 
nrt  fotiutl  in  tlic  t-xmlute  «>f  perforative  peritonitis  where  tliey  c;in  nipidly 
■nuliiply,  shows  that  they  are  eoniraon  inhabitants  of  the  intestine. 
lte*<ner  found  a  palhi:qn^nio  streptococcus,  probably  identical  with  the 
Btrept<Kxxx>ut<  pyoyienefi,  in  largx.'  numburti  in  the  duodenum  uf  six  ixrrwjns 
Dot  of  ei^hli-en  cxaiuin^'^l  :it  autopsy. 

The  Iwcillius  pyiKvaneiis  and  the  proteus  Imcilli  are  also  often  iiresent 
in  the  inteetine.  The  telnnuss  biteil]ut>  an^l  the  Im'-iJlus  of  niali(;nunt 
nedram  an  refruhir  inhabitants  of  the  intestine  of  hfrbivoruiLS  animuk. 
"The  roivrococcus  lauceoiatus  has  bwn  found  repeatedly  in  the  human 
intestine,  likewise  the  l^acilbts  pyngencs  firlidus.  Thn  bacilhis  aorojrenes 
<aprafaltu.-<  liai*  lM?en  found  by  the  writer  in  the  iiiteistitie  in  two  r.ise^  of 
pi-rfomtive  |M.Titoniti-*  with  pPHliictinn  of  jr-'-*-  The  mvurreiiec  of  inte*- 
liniil  aclinoiuycosis  and  of  ptTityphlilis  aetinoniycrttica  shows  that  the 
acCJnomytxtt  may  find  its  way  into  the  intestine. 

Tliere  are  various  other  |iftth(ip'nie  bacteria  which  have  been  neca- 
nonally  found  in  ihe  intestine,  but  tbow  which  hfive  bei-n  mentioned  are 
tbi*  »n«fi  of  trhief  surfiirtll  intenvt.  Tin-  spcirific  intestinul  iiifeetiiiiiK  of 
tvnhoid  fever,  cholera,  lulK-rouli>si.s  und  anthrax  arc  nnl  conMld^nsI  here. 
tne  amiwba  dynenteria*,  on  account  of  its  rebition  to  ab)<c!e«i  of  Uie  liver 
ud  liin^,  dcriervcH  mention. 

^Kd  tniM  conueclion  it  may  be  s1ate<l  that  the  liile  in  the  normal  bile- 
^Etfi  an<1  gnll-bhtd^ler  is  to  1>c  rc^rdetl  an  free  from  bacteria,  f^ndor 
various  c<mditions.  hdwever,  the  coinn  baeilhi'*  ami  nthcr  bacteria,  pfir- 
liciilarly  the  pyogenic  ty.Kvi,  »t\vu  wander  into  the  biliary  pa.-j^n-^.  The 
wrii*T  liju-^  found  veiT  rrcf^uently  (lie  colon  bacillub  in  cultures  nmilc  fmm 
the  int»Tior  of  ^li-^^toncs.  Ii  is  not  uncommon  at  luitopsics  to  find  the 
vuton  tKU*il]u<t,  h-ss  fre«iuently  pyogenic  ein-ei,  particularly  !*tn.'ptt>ciK-ci, 
in  lite  bih-  without  any  attention  in  the  bile  or  eviilent  h^iuu  to  exphnn 
the  miirnttion  of  these  iKU-terin. 

t'litilnir.-  to  an  (ttd  idea,  the  bile  has  nut  been  found  to  put^-^c-ss  any 
derided  jfi'miiciilal  prorierly,  at  Ic-ist  aj*  rr-jpirds  mr>at  bncleria. 

G£sm>-riciN.vKV  TitAcr. — It  has  U**-!!  ■^hoM'-n  bv  Lni-tpirten  aiid 
Uuuubcrg,  Kovsing,  Stcinschncider  with  (jalewsky,  l*ctit  and  Wasser- 

'Oiltciptr,  "The  Buteri^nf  iln- Slnmaf:}i,'*  Tkr  Jonntat  nf  Ptilhttliurit  omi  Baeloiotogy, 
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mniin,  and  Hofnieistcr  *  that  the  healthy  mo/e  urethra  always  contains 
hatitcria.  These  are  ahundant  and  varied  in  the  fossa  navicularis,  and 
diinininh  raj)idly  in  number  and  kind  to^rard  the  posterior  part  of  the 
urethra.  How  far  back  they  extend  is  not  positively  known.  They 
were  found  by  Hofmeii^ter  as  &r  back  as  eight  centimetres  from  the 
external  orifice  under  conditions  making  it  probable  that  thev  existed  at 
this  iH>int,  and  were  not  simply  pushed  back  by  the  sterilized  glass  tube 
whit-h  was  intnKluced  fur  the  passage  of  the  inoculating  wire.  Urethral 
I)actcria  arc  usually  present  in  urine  voided  after  sterilization  of  the 
meatus  and  fossa,  even  in  the  urine  passed  toward  the  end  of  micturition. 

Lustgarten  and  Mannabei^  by  microscopical  examination  of  the 
normal  niulc  urethra  distinguished  ten  different  kinds  of  bacteria — 
namely,  four  bacilli  and  six  cotvi.  Among  the  bacilli  was  the  smegma 
iMU'illus,  which  has  already  been  mentioned  in  describing  the  bacteria  of 
the  skin  ((utge  2o4).  Among  the  cocci  was  a  diplococcus  which  they 
des(Tibe  as  iflentical  in  form  and  staining  reactions  with  the  gonococcus. 
They  isolatwl  in  cultures  seven  8i>ecie8  of  cocci,  white  and  yellow. 
Among  these  e(xx;i  was  found  the  staphylococcus  pyogenes  aureus.  They 
obser\'iHl  that  the  (Himmon  urethral  saprophytes  were  incapable  of  causing 
ammnuiawd  fermenttition  of  the  urine,  and  that  they  died  when  planted 
in  urine. 

Kovsing,  in  op|H)siti<>ii  to  most  other  investigators,  foimd  in  the 
iiitniHil  urethra  pyogenic  and  non-pvf^nic  bacteria  capable  of  fermenting 
uniie  and  identieid  with  many  of  the  bacteria  founu  in  cystitis,  so  that 
he  eoncludcs  that  the  usual  eouree  of  the  bacteria  causing  cystitis  is  fitim 
the  urethral  flora  anil  not  from  the  air  bacteria. 

Steinselmi'ider  deseriltes  four  species  of  diplococci,  identical  with 
forms  pivviously  nnHtgni/j-d  by  Lustgarten  and  Mannaberg,  os  occurring 
in  the  nonuiil  un'tlira.  l>f  these,  a  milk-white  dipUx-occus,  which  was 
met  ill  S7  piT  cent,  of  the  eighty-six  healthy  and  gonorrhonil  cases 
cxamintMl.  is  ix>g:u'd(Hl  as  the  nn>st  tnimmon  bacterium  of  the  urctbra. 
Next  in  fivi|Ueucy  is  an  oniuge-yellow  diplococcus  found  in  44.2  per 
cut.  uf  the  cases.  These  two  sjMvit's  are  staine*!  by  Gram's  method,  and 
iuhhI  not  Ih'  fontoundtil  with  the  gomHHHVus.  Steinsehneider  isolated 
li-itni  thitr  fas<'s  a  irnivisli- white  diplixHHVus.  and  from  one  ease  a  lenioo- 
vi'llow  dipIiH-ocH-us.  which  weiv  din-olorized  by  (Jrani's  stain  and  which 
uiiiv  tMrrf>]>ttntl  to  l<ustg:irten's  psciuli>-gn*n(H\wi.  He  concludes  tliat  in 
oidv  .'i  jHT  tfni.  of  the  cases  art'  dipIiK-tHvi  found  which  are  dectdorized 
by  tJnun. 

I'etii  and  AVa-i><'rmami,  whose  metlnMls  were  oiK-n  to  objection,  culti- 
vnt*'tl  lixin  till'  nonn;d  uri'tjini  itf  four  |X'rsi>ns  five  cocci,  six  bacilli, 
two  <;iix'iu:e.  and  t\»o  yc:ist-fuiigi.     They  iliil  not  find  a  |vseiido-gono- 

Ilotiiu'i-Tor  did  not  tiiid  the  noniial  un'thral  flora  as  variwl  as  have 
s^Muc  ol'-tTVt'i"'-.  Two  -(H\'ii<  of  dipli>t>N.vi — viz.  a  non-U([uefying  white 
\*r  yellow,  hutri-  t>'»vti-'  ami  a  iitjm  tying,  •inwller,  gray  eoivus — he  rt^nls 
as  regular  iidi:il<it;itit<  of  tlu'  un  thni.  An  orange-yellow  and  an  opaque 
white  liquct'viuir  ^^i(>^l^^^^v^I>  be  i-^ilaltxl.  each  t'n»m  two  eases.  None  of 
llie-**'  tour  liiplo^tyvi  I'lvni  n-iviit  *-iihurvs  «>-n.'  deivloriztnl  by  Gram,  but 

'  n.'fiiHUt.r   /■     *  -  '.'  ■■      ,  >'As  Nv't^  I<>  ami  17,     R«fi-rviKv»  to  other  ■itl- 
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he  »itat«<«that  he  pe|>eatedly  found  in  cover-glass  specimen*  from  the  «re- 
thm  (liplocoeei  which  were  d('ct>h)rizt'<i  hy  (.iraiii.  (^iice  he  found  the 
WaphylLU'tvccus  aureus.  The  nomiul  iirethnil  Honi  he  i-onsiiler*  to  lie 
uuu-iMthugtiiir  and  nK^jiable  of  !»iirviviug  long  in  die  urine,  although 
pathogenic  liacterut  nuiy  ac^^iih-ntally  Ih;  present  in  l\w  healtliv  iireihra. 

The  occurrence  of  the  s*v«illed  paeuao-gonoeoeei,  ns  Krst  defterihed 
by  Buniiri  nnd  I^tistgiirtj.tn  :iiid  Maniinhei-g  in  hmllhy  ;inil  diN-iiH-d  nre- 
thnv,  i*  of  importanw  in  n-ferenit-  to  tht*  diagnosis  of  gonorrlin-u  l>y 
mic.n.tM-<»iiirtil  cxuraiuati<'i].  If  all  of  tlie  well-known  poiutw,  a?  ti>  tlie 
uior|ihi)|ogy,  liiaiuing  ruiictionn,  und  cnelosure  nnd  arningeuient  within 
ofII«s  eliarueterijting  the  gonoeoccus  be  observed,  most  authorities  believe 
tliai  a  uiimtnke  in  diugno;<i8  iti  jto^ible  only  in  a  veiy*  smaU  number  of 
i^-itra,  if  at  all.  UudoublwUy  a  microscopieaJ  diagnosis  of  the  gon»- 
cooctb*  lias  \n'i'n  luuile  in  some  (.ii^es  upon  iiir^ufriL-ieul  evideui^e,  und  it 
must  Im'  udmiitHi  tliat  a  nonitive  niieri»siiipi(»l  diagnosis  U  minietitm-A 
attt^nded  with  great  difficulties.  We  now  j)Os«'ss  niethixU  wlueh  enable 
U6  without  N.>rious  practical  ditHcuUieu  to  it-olate  and  8tudy  the  guuo- 
CDectLi  in  cultures. 

It  cTintiol  1h>  twid  that  invcr^tigatinns  luive  det<<nniiied  ttaliiifaetorily 
the  qui^liim  sw  to  the  relative  fn-tiuency  with  which  the  baoleria  of  cys- 
titis are  derive<l  fntiii  the  urethra  or  are  iutnKhiccd  from  without  the 
boily.  As  the  Imeillii^i  eoli  iN>mniiinis  nr  the  baeilliu^  laetis  aen»gi>iie»  18 
one  of  the  nio^t  rommon  iKieteria  in  rystitis,  the  inf<K-tion  may  of>en  lio 
from  the  intirjftiuul  laiuul  liintugh  the  bloo«l-eurrent  by  way  of  the  kid- 
ni-ys;  jwhih*  iR'lieve  morediit-etlv  by  eontiniiily  or  by  the  lymjihatic  Bireatn 
fniiu  ihf  rectum.  Tliew  bacilfi  art-,  however,  widely  di»tribiite<)  outside 
of  tiie  htxly,  and  may  In-  pn-?ent  aroiiml  the  genitnlf. 

Aithnugh  the  results  of  the  haeterioli^icjil  examination  of  the  healthy 
ariue  are  cijutrudietur)-,  the  weight  uf  evidence  ir  dwidedly  in  favor  uf 
tlu<  view  iltiit  tlie  urine  in  the  UutM/r  in  health  in  free  from  iMieterta, 
aixl  that  if  nrclhnd  saproph\'te»,  or  even  some  [«itln)pcuic  gi-rms,  gain 
pnlranii*  to  the  btitdiler,  tlii-y  do  not  long  survive  in  n  healthy  [lerson. 

Tlw  fiiuft/r  Hrrlhnt  c»'>ritain«  bacteria,  aiKl  the  nimtomiciil  e«tiidilions 
ore  ni'-re  favondilc  I  ban  in  tin;  male  f'>r  the  iKiwaigi?  of  the  nrcthnd 
beu'teriji  into  the  bladtler.  Von  (Jawronsky  in  MXty-two  ejL«e«  examineil 
ftrund  I)a*'lerift  in  (ift<vn — namely,  the  rtn-ptococeus  pyogenes  (-i),  the 
HtiiphvhHtNH'iL-'  aun*iL<  (M),  slapliyl<KX)reim  albus  (1),  the  iMieilliis  eoli  cotn- 
"  ',  the  iKieilhis  lliiili'x-idcnni  (I).     This  last  bcicillns  [•*  pmbably  ii 

J!-  :i<-  variety  of  thi-  bacillu-  laetis  acnigeuft*.     It  is  .stale*!  ihat  the 

iireiJini  in  llieAe  i^iie:«  was  normal. 

The  riufitui  iiintain*  baet<!ria  in  varying  numlMT  and  kind.  The 
cervix  and  uterus  are  normallv  free  fnuu  Imeteria.  The  ahiy'nei'  of  Imic- 
teria  fnim  the  uterus  is  m>t  easily  explain^!,  but  it  has  il<t  annkigA"  in  the 
tihrtenee  of  liticteria  fnim  various  other  cjinals  ami  «ivi(ics  wjiicli  eom- 
mtinir'iiip  with  {laASOffCH  containing  Iwicteria,  a*,  for  example,  fmm  the 
bladder  and  the  bite-duct^.  The  factors  usually  cited  in  explamition  of 
tilts  importuDt  provision  of  natun-  are  mechanical  binderunee'*  to  the 
penetration  of  liacteria  resulting  from  the  anatomiral  ptn»ilire  of  the 
|urt"  and  the  germicidal  properlie^t  of  the  HtH-retious.  The  pnnei|iiil 
em]ih:i->i*  is  usually   hiid  ii|toii  the  latter  factor. 

The  bacterial  llora  uf  the  normal  vaijiim  cHmtaiui^  vuriuus  bau'illi  and 
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cocci,  which  do  not  grow  on  nur  ordinary  eulhtro  mrdia,  but  ran  be  ree- 
oniiizoil  l)_v  micruHcopical  fxaiiiiiuilldii.  Dinttlcirltiu'  bus  dcsxTilH-d  & 
nnri-|):il)u>^i-iiii'  ItHrilliiri  or  :i  >rn)ij[t  nf  ImrilU  which  he  has  rultivau-d 
itpoii  a  sjMtially  |irii>!ivii!  at-id  mi-dium,  and  which  an*  clinrai'tcriziii  by 
marktHl  acid  fV-rnu'iiUitiim  of  bxigar.  ThfSL'  vaginal  bacilH  atv  ivganhtl 
by  TJncdorlpin  lu*  tlif  imly  luiflcria  to  bp  foiniit  rt^giihirly  in  tho  normal 
vugitiul  iiccrettcin,  and  u|H)n  tlicir  urc^-cncc  or  nb^nvv  be  h[U«  bttaxl  his 
dit^tincttun  bctwwn  iinrtiial  iiiid  initliolugicnl  vaginal  ti««i'i>liuut«.  Jt  hnt), 
however,  been  jihown  by  Kri'mi);' and  Mengr  that  D«ie<h'rleiii'i*  hitcilliid 
is  nrtcn  abwnt  from  thf  nnniial  va^riiin,  ami  that  it  (-annirt,  iberelbre, 
aerve  as  a  distinjniirthiii^j  chiinietor  of"  (he  nurniul  seen'tjon. 

At-cunHng  tu  Kmniij;*  and  Mvii|j>'^  the  regular  Wclerial  inhabitant} 
of  the  jujrmal  vajinnn  arc  oblif^Hnr^-  anaertpbes,  and  ran  lie  viiltivutnl 
only  ill  anacn>bir  niUnrrs.  Thev  do  not  dp-«itTilx*  in  detail  tlie  characters 
of  thcw  vaginal  anaerobic  bacilli  and  c<RTi,  but  ihey  siy  lliat  they  are 
n«n-]iathnjjenic.  In  mientscopiral  preparations  ]\Ienge  I'onnd  in  the 
nufuntl  vaginal  »eerctiuu  of  non-pit'^iiatit  women  Uiedli  niuiv  abun- 
dantly tbnn  cocvif  but  the  latter  wore  never  rais-scd.  He  found  Ooeder- 
lein's  bneilli  in  the  minority  of  ca«in,  and  nrore  frequently  short,  thii-k 
rnd«  and  delleate,  thtu,  curvtHl  n)il.«. 

Ar(^[>n)in^  hi  ^fcn^-,  Itacteria  cajKible  of  cidlivation  in  alhatine 
aerobic  culture  iiicrli:i  are  present  nbiimlantly  near  llie  outlet  of  tW 
vapiim,  but  hit  usually  alK?ent.  and  wljen  pre?ent  only  few,  in  the  upper 
part  of  the  normal  vajtinn.  He  found  only  once  out  of  firty  eases  exam- 
ined a  pyogenic  coccus.  This  was  the  streptocoanis  pyugenw,  which 
I'Tisted  !is  a  piTststont  orgnntsin  thmupliout  the  vapiiial  canal  of  n  non- 
pregnant woman  with  gonnrrlia'a  of  the  cervix  and  thin  eervieal  ilif*- 
eliurgo.     The  wvu-tion  oC  the  vaginal  secretitin   was  alkaline. 

Diplrn'occi  (liiiiiliir  to  those  from  the  nn-thrii  alrriiily  <lcsiTilK*d  oorur 
alwj  in  the  vagina,  and  wluit  was  said  in  tliat  mnneetiun  as  to  [xieudi^- 
gonneoeri  applies  here.  Kr>plik*ha8  isolated  I'rtnn  the  nonnal  va^ua 
of  children  a  white  di])l(H»eeu]*,  and  from  the  vaginal  discharge  in 
simple,  not  giinorrlnejil.  vulvo-vaginiliM  in  children  two  white  diplo- 
cocci  and  a  vellow  dipliocticen!*.  None  of  tlie«*  were  decolorized  hr 
Gram's  metliml  or  need  Ik;  mistaken  tor  the  gonocHK-cus. 

The  question  as  to  tlic  oeeurreii™  id'  j«ithiigt'uie  organinns  in  tlic 
normal  vagina  has  Ixvn  and  is  still  a  subject  of  vehement  atntroveiw' 
among  obi^letHcians,  who  an-  divided  into  two  eanip^  iu>  to  the  de»ini- 
bilitv  of  antiseptic  irri)>ations  of  the  vagina  and  as  to  tlie  fntpieocy  of 
w-eallcd  aiit<i-iitrertion  as  a  cause  of  |»ueriH.-fal  InlW^tions.  The  ijuestii-'n 
is  also  (if  interest  to  tlie  wnrgei»n  iit  relation  to  liystercctomy  and  in 
general  to  operations  involving  the  vagina  and  uterus. 

The  results  of  different  inverfigators  on  this  |«)iiit  Irnve  been  cx- 
tremclv  divergent,  and,  notwithstanding  the  large  amount  of  work  doiK*, 
it  is  not  [MSJiible  at  present  to  express  a  final  jiidgnient.  Sruiie  invp*- 
tigntors  liavc  found  pyogenic  liaeteria  freqiienily  in  ihi-  vagina  of  preg- 
Duot  women.     Tbus,  f^tetfcck  found  pUff-prtKlucing  org5lni^<ms  in  41  per" 

'  nowk-rltiii.  /J'w  SrlieiJfnwh-el,  ti.  «.  u-..  Lei^tXti,  1892. 

*  Kn.niK,  /AniwAc  nwl.  HVArtwfAn/l,  Ocl.  W,  1804. 
»  i!..-nK<',  *«*.,  Nov.  15,  22.  29.  ISlii. 

*  K^i|>lill,  JoitmtU  (/  CVituttwim  utuJ  GmUo-  CVriutr^f  XluMun,  J  une  Slid  ivXy,  188S. 
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It.  of  ibe  iwenu-iiiin'  [m'jmant  woinfti  pxaniin<>il.  Otlicrn  hnve  fiiilttl 
find  pvogenie  baurteria,  with  llio  c-xcrptiim  of  the  goiKxinx-iw,  in  ull  of 
the  ifuvs  rx]imtDc><.l,  ur  Iiuve  nii-l  tbt^ii  otily  ext'cplioniilty.  Mom  of  tho 
later  investigation.'?  in  wliich  a  pntiM-r  itrhni-pic  wiiii  a*loptc<I  ure  in 
flODonl  iif;  to  the  iufrfqueucy  with  wliitih  putbti^^vuic  Iwctma,  with  the 
exrcptiou  of  tlie  pmoortcous,  arp  to  be  fuuml  in  the  vajrinu  of  either 
preeDAni  or  non-prt^nnt  ^rooien. 

In  II  lKurterioli>^<'al  exnniiaation  of  one  hundred  and  ninety-five  preg- 
nant women  T)oe»lerIi'in  found  in  65..H  \tcT  cent,  aeid  normal  viifrjnid 
secretion,  ace«irding  to  hiw  definition.  Tlie  only  iKH't^ria  were  (he  aeid- 
pnxhiein^  viifj^nal  iKicilli.  In  44.4)  iter  rent,  of  tlic  (HMt^  be  fniuiil  what 
ne  call*  pithok^cal  secretion,  whieh  was  ft-chly  ariti,  nentml.  or  alka- 
lioe,  and  eontaiaed  \'ariou5  bacilli  and  i-occi.  The  ^trepttMijecus  pyofr- 
eaes  he  found  in  9.2  per  cent,  of  the  so-esiHiHl  isitbolo^ind  socretinnf, 
or  in  4.1  per  cent,  of  the  one  hundred  nnd  ninety-tive  castes  c:camined. 
To  the  <tiaphvloeoeci  pn-sent  he  attributes  no  ini|K>rtnnee  in  the  causation 
of  puerjwnil  fcvi-r.  The  oidiuni  albicans  is  often  lonnd  in  the  voj^ina, 
but  bi  without  jdirniticsinw  a.**  a  vAUr^  of  priinar)'  infection. 

Kninig  fminn  the  viigiiml  s^t^^rretton  ot  all  the  pregnant  women  (almiit 
five  hundrei))  whom  he  examined  to  be  acid,  the  inten<iiTy  uf  the  reaction 
varying  in  ilitTcrent  «i-*.'*.  The  iMclerial  lloni  ■nun  of  the  nanie  gt'nernl 
charaet<-r  as  that  iilreiidy  de-'vrilH'<l  for  the  norniiil  vaginn.  In  no  caw 
did  be  find  the  sta-plocoeciw  pyogenes  or  pyogenic  f>tapbyIoc»»cci.  His 
ronclusion,  tliat  the  stn-ptocoeciis  pyogenes  and  the  pyogenic  slnphyhv 
oocci  are  never  prftj*ent  in  the  vagina  of  pregnant  women,  and  tnat  if 
Uiey  shouhl  enter  thev  must  of  ne<Tht*ily  Im-  quickly  di'!»tr(}yed,  e-.mnot. 
Im>  aceepte»l  without  discrediting  the  results  of  other  competent  investi- 
gators but  we  may  admit  that  they  are  present  oidy  exceptionally. 

KxwrimentH  have  been  made  by  KiSinig  and  Menge  ]m>ving  that 
Itaeterta,  including  llio  9treptoci>ecu*  pyogenes  and  py^igenic  staphyhj- 
oueci,  iutroduanl,  even  in  large  number,  into  the  vagina  of  pngttant  or 
min-pregnont  women,  disappear  In  a  short  time.  Thus,  Kronig  found 
that  the  bacillus  pyiK-yaneus  dii^ippeare^l  fnjni  the  vagina  of  pregnant 
wumen  in  fn^m  ten  to  thirty  liours,  the  staphyloccHri  in  fitini  six  tct 
thirty-six  himrs,  and  the  strept<x^)ccus  pyopcnes,  with  which  only  thi-ee 
ejcperinients  were  niade^  within  fti.K  hours.  No  dlflerence  wa."  <»bsei'\'ed, 
8A  to  the  mpt<lity  with  whieh  these  foreign  oi^niftms  disapiienred, 
between  the  normal  and  ]>alliological  Keerelions  in  DoederleiiiV  f*ense, 
including  thnw  eimtaining  goncH-tKiti.  Menge  found  in  iion-pri'griant 
women  that  tlie  bacillus  i)yocyflneus  disjippcan'd  from  tht-  vagina  an  the 
average  in  twenty-<>ne  liours,  the  staphylfHxwcus  pyogt-ncs  aureus  in 
twentv-six  hours,  and  the  streplociMNrU't  pyogenes  in  twenty-two  hour*. 
In  only  one  caise  did  the  vagina  become  infected,  and  this*  was  with  the 
staphylococcus  aureus  in  eoUMTpience  of  an  accidental  iiijurv  to  the  mtiII. 
In  the  othercaites  the  bncterin  immediately  after  their  introiutction  liogan 
U)  dtssipipitir.  In  most  instunec^  an  increase  in  the  leue<ji-yte>4  in  tlie 
vagitui  was  olwervr^I. 

Menjiv  lias  attempted  to  dis<x>ver  the  factors  cfuicerncd  In  the  pro- 
dutrtiim  of  tlii.s  |Kiwerfu)  liacterieithd  pniiierty  of  the  vngimd  (secretion. 
lie  attaches  s<ime  impf»rrane<*  to  the  acid  reaction  to  which  IVicderlein 
hail  called  attcntiuu  af  the  essentinl  factor,  but  tlii.'^  cannot  be  the  Mile  ur 
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the  princiiml  factor,  as  the  vaginal  secretion  of  noa-pr^nant  women, 
although  usually  aci<1,  may  be  alkaline,  and  the  bacteria  dlBappeaicd 
about  as  rapidly  from  the  alkaline  as  from  the  acid  secretion,  AVe 
cannot  at  present  give  any  satisfaeton'  explanation  of  the  bactericidal 
properties  of  the  vaginal  secretion. 

Irrigation  of  the  vagina  with  water  or  with  antiseptics  diminished 
the  rapidity  with  wliioi  bacteria  introduced  into  the  vagina  disap- 
peared. 

Bacteria  introduced  into  the  cer\'ix  uteri  likewise  disappeared  in  a 
short  time.     The  secretion  here  is  alkaline. 

As  a  result  of  the  investigations  of  numerous  obserx'ers  we  may  con- 
clude tliat  the  normal  vagina  of  pr^nant  and  non-pregnant  women  may 
contain  [Kithogenic  bacteria.  W  ith  the  exception  of  the  gonococctui, 
such  bacteria  are  not  often  present,  and  the  vaginal  secretion  does  not, 
as  a  rule,  permit  the  prolonged  sur%'ival  of  most  of  the  bacteria,  includ- 
ing pathogenic  forms,  which  may  enter.  Powerful  as  these  normal  (ie- 
fcnct'H  are,  they  may,  however,  be  overthrown  under  conditions  which 
we  now  only  imperfectly  understand. 

Much  emphasis  has  been  laid  upon  the  fact  that  pyogenic  cocci  occa- 
sionally found  in  the  vagina  have  manifested,  with  few  exceptions,  little 
or  no  virulence  when  inoculated  into  animals.  It  should,  however,  be 
remarke<l  that  the  same  negative  result  of  the  animal  experiment  some- 
times follows  the  inoculation  of  streptococci  cultivated  from  cases  of 
pucrjierul  infection.  The  animal  experiment  is  not  decisive  as  to  the 
])o>tsibilities  of  these  pyogenic  bacteria  in  man,  and  it  has  been  provea 
that  jiyogcnic  cocci  without  virulence  for  animals  may  infect  huinan 
beings.' 

Hactkria  in  Woman's  Mii.k. — Serious  errors  of  interpretatioo  of 
tlu'ir  observations  have  been  made  by  several  investigators  of  the  subject 
of  excretion  of  bat-tena  by  the  milk,  by  not  recognizing  the  fact  that  milk 
obtuinetl  from  the  breasts  of  healthy  women  regularly  contains  liacteria. 
The  milk  as  secretwl  by  tlie  gland  is  undoubtedly  sterile  in  health,  but 
biicteria  derived  fnmi  the  skin  arc  mingled  with  the  milk.  These  bac- 
tcriii  giiin  airesH  to  the  milk  in  the  lacteal  duets  within  the  nipple.  By 
fiir  tilt'  most  common  of  those  bacteria  is  the  staphylococcus  epidermidis 
iilbus,  (U'st'riltwl  by  investigators  of  this  subject  as  the  staphvlococcns 
pyogenes  albus.  This  coccus  is  a  rt^gular  inhabitant  of  the  milk  in  the 
luctenl  ducts  near  their  outlets.  Surj)rise  has  been  expressed  by  Home- 
mann^  and  others  tliat  of  all  the  cutaneous  bacteria  this  should  iJe  usually 
the  jmHlominant  fir  the  only  one  found  in  the  milk,  but  it  appears  to  the 
wriler  that  his  investigations  as  to  the  behavior  of  this  orgimism  in  the 
skin  I'xiihiins  satisfactorily  the  ap|K'arance  of  this  coccus  in  the  milk. 
Ofal!  till'  ciitancniis  bacteria,  this  is  the  only  one  which  jK'netrates  rt^- 
larly  into  the  ih'(']K'r  layers  iif  the  epidermis  and  into  the  glandular 
tipprn<liigcs  of  the  skin.  (>ecasiiiiially  other  bacteria,  also  derived  fmm 
tile  skin,  are  pifseiit  in  the  milk.     The  staphylococcus  pyogenes  aurcas 

'  A  Tiill  iv\ii\v  iif  tile  liiu'tt'riiilf^icnl  litenitiirf  of  the  subject  of  piier|>eral  aiilo-infrr- 
liiiii  ii|>  ii>  till'  i!;Ui'  of  ii*  piiMiiMtion.  n'Rctln-r  with  the  rejwrt  of  oriftinal  obwrvatioin 
uill  Ih'  f<ii[iiil  ill  II  ]i;i)H>r  1i_v  J.  Whilridui;  Willinms  in  Tht  Amt'rican  Journal  of  lAf  JtM- 
iiii/  .v.,1,1-,.1,  .liilv.  isii:!. 

'  IliiMlKiiiiiiiii,  /.•iUfhnft  jiir  llii'iicu'\  lb),  xir.  p.  ZVfi, 


SOtmCBS  OP  TOE  BACTERIA  Vf  SURQICAL  I^lFBtmoSS.     271 
Ita.1   beptt   found   in   Oic    milk   of    boiltliy   wumcn    in  n   niimWr  uf 

It  itf  uut  kuowii  buw  far  up  tiio  lacteal  JuctJt  this  uoruuil  UioteriHl 
flora  cxK-iuIk  It  is  iimliablf  tliut  ihi*  niainniary  ^land  ^lln(il^In^'  in  tlii;^ 
matter  to  ilic  iK-huvior  of  <»t]nT  ylaml^  whose  duvts  oi^n  upon  piurlin-i-f* 
aantainiDg  lidL-teria.  ainl  tluil  iHu^icria  in  ii<>niunKtnibk*  nniiiiifr  art-  foniul 
only  in  llio  t'xorofory  clnrt.-*  nt-nr  their  nutlets. 

.\,s  the  BtaphyK»cr»cci  nomiiilly  presH-'nt  in  the  milk  have  the  property 
of  onojcnlatinp  milk,  it  r^n  luiitlly  lie  ttiat  uny  (.-on^idenihle  multipHtiLtiiin 
of  tJu'M'  Iwctfria  <m'cup*  in  tti**  milk  within  the  larttTitl  tliicts,  Fokkvr 
ol»s«T^-eil  It  liniiteil  (;;friiiicicbil  cfli'ct  of  fresh  milk  iii  s^uiie  i-ast-^,  tint 
Htniipmann  in  a  birj^T  niiniber  of  exjxTiraoiitrf  wiili  pmptr  teflinii|iie 
was  unable  to  ilctennine  any  sneb  pn>mTlV)  even  an  rcyarfb^  the  typbui<l 
ami  the  cholera  bacilli,  wbieb  aiv  reainly  kilhtl  by  IdiMKl-s^M-nni. 

Sources  op  the  Bacteoia  in  Suroical  Infections. 

Inteksai.  .Sh'RC'15*. — We  Imvc  Irarnc*!  that  i>iitbiiijrfrnie  bacteria,  and 
particularly  the  pyogi-nie  mienwoeei,  nmy  be  pit;wiit  uimiu  the  skiu  and 
\*arion.-t  cxi)o!*ed  muivjus  lucnibrunert  of  liciillliy  human  l)eirig».  Tliese 
bat-teria  are  of  t-onnje  derive<l  prinmrily  from  exiernal  s<nirces,  but  fionie 
of  tlieni  may  live  for  a  limp  time  or  indelinitely  on  expoH.il  surfaw*  of 
the  body,  and  are  fnumi  liere  so  often  that  it  is  pmix-r  to  reeojjniz-e  the 
patieot'd  own  botly  as  one  iwurce  vi  the  baeteriii  euuuerued  in  surgieal 
infiHTtione. 

Internal  soiireC!<  of  wonud-infection  are  in  general  le-t«  commonly 
imeralive  and  leM  dangerous  titan  the  externul  i^oun^e^.  One  expbinalirtii 
OT*  tbi-«  ii*  tbiit  the  pyoj^rnic  bactcriii  commonly  fouml  in  the  lieallhy  IxmIv 
are  ofU'n  leAi^  virulent  than  tbo«  derived  tVxmi  many  fxlenial  sonrecs. 
The  strcptorort'us  pyogenes  when  eiiltivated  from  luiillhv  miu'oii?»  nioiu- 
bntned  is  often  of  very  «liglit  tir  no  viridemx*,  as  t<'Htoil  uimn  animal*, 
allbnngh  ucnb^ioimlly  liigbly  virulent  ntiTptiK-oct^i  are  found  under  thcHe 
rircuoMtanceA.  The  pyogenic  .■*iaphylo«'(>wi,  and  purtieularly  the  sla- 
pbjloQDOCti»  albiii*,  are  i>fteii  of  greatly  alteiioaU-il  vindencc  wben  isi>late<l 
miai  tlu*  expiLsi^^il  ^urflui-s  of  healtby  ihthoiih.  The  hnii-iHiliite  mien>- 
0oc«U8  \i*  present  in  a  virident  ^tale  m  the  month-s  <if  tn\\\-  about  !•>  [K-r 
<vnt.  iif  healthy  persons  nllboitgh  it  is  ofteiier  present  in  a  non-vinilent 
ftrwlition.  The  baeillu^  eoli  ermininnis  obtalneil  from  heiiltliy  fieees  iit 
luunlty  of  very  flight  |i8tliogenic  power. 

There  an>  varioit?  iiifliicnees  whieh  may  be  eited  to  explain  ibe 
n'btively  slight  vinilenee  of  many  of  the  jwithogenie  bacteria  pivstMit  in 
the  Itealtby  body.  Among  tbe  most  up|Hnviit  iin-  the  slrugglt.'  Hu"  exi»t- 
cxv^c  with  the  n>gnlar  Hiipronbylie  Hoki  of  tbt-  body,  the  tntlueunr  uf  the 
prrxluctK  uf  the  latter  organi»in.«,  and  e^pec-lally  the  antiltaeterial  pni|M>r- 
tios  of  tin*  fluids,  sivretions.  and  living  eells  of  the  Iwxly.  That  under 
Hrenm^tancexi  which  we  at  pn-sj-nt  little  nnder.itaiid  the  bneteria  of  the 
NkIv  may  aiNpiire  niiw<mteil  virulence  ceem.s  certain. 

Highly  virnleul  •ftapbvl'K'ntH'i  and  .""treptm'iK'ei  may  be  present  on  the 
CJtpoi«."«l  ■oirfaws  vi  the  healthv  ImmIv  without  doing  any  harm.  The  pro- 
trctinn  of  the  btKly  from  infeeiion  wilb  the  palbogt^nio  (jaeteria  wbien  it 
often  barbiirs  U  duo  not  so  raueli  to  the  lowcn^I  virulence  )if  these  Iwc- 
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terin  an  to  t)io  rlcfeiioeH  M'liicli  Imve  Iteim  set  up  a^iiul  rheir  invaaon  aud 
to  the  IiX'al  and  general  rcsisinniT  nft'orwl  to  their  growth.  h 

Tlit'se  ili'teiuies  may,  huwever,  lie  ovfrtlimttii,  and  under  tlie?ie  ciiwf 
cnnirttanwH  juitlioj^^-nic  iMicteriii  onginally  prc*nt  on  cxpot*ed  :<urfarps  of 
the  body  may  wiosc  varioiw  local  and  geueral  ^]^^iea^*^.     The  uu«iti>ta(v 
tory  term  **uuto-infectian"  is  uoDiL'times  opplitil  to  discoacs  thus  pro- 
dueed. 

Thn  internal  orgiuiR  and  fluids  of  the  htnlthy  body  am  nonnally  free 
tram  bn<'tenn.  liizzowTo  and  Kibliert  have  found  hjicierin,  nftcn  within 
<x\U.  rt-jftilarly  in  thi.;  ]yiiii])i-fi>llie]o.-i  uf  (ho  nornnil  rabl>it'»  «eeuni,  and 
Bi^'./o/A't'o  has  fiHinil  ^^iiirilla  nHen  in  tht'  epilhelial  eelln  lining  the  neelc^ 
of  tlif  gjistrie  tilbiilc^s  in  dops.  Thcs*-  lire  tlie  only  exantple.'-  known  of 
the  pre:<<>nee  of  bacteria  in  the  living  cells  of  the  perfectly  healthy  body! 
uixl  here  the  bueteria  have  penetrated  only  a  short  dtstunec  bcncmth 
free  i-iirface. 

Ii  irt  iirobnble  (hat   imtbofi^enie  as  well  as  other  barteria  ixwajjionaiV 
get  Into  the  tiA^oes  and  eiroiilation  of  }ioalthy  [mtsohs  wilhont  dning  any 
harm.      It  ie  etaiuied   by  fouie  that   the   iuvai^iou   of  Uicteriu   into  llM^| 
healthy  Ixidy  is  iu>t  iini'onniion,  and  this  doelriiie  is  e»lli-«I  hiieni  niicn)-^ 
bism  by  scmie  Kreneh  writers.     Tlie  oeosisional  oecurrenee  of  suppuration 
in  ii  simple  fnieture  of  lH>iie  or  in  other  injtirL->(l   |Mirts  n^niote  from  an 
expo;^eil  :'«rf!ice  is  best  explaiiiwi,  at  h-a.-^t   in  many  eas^-s,  by  the   hidge- 
nieiit  of  pyugi'iiic  barteria  wliit-b  have  been  earried  fntni  an  ex  jni!*e<I 
faee  to  the  jwirt  by  the  bliHMl  or  lyniphntieeiirrent,  and  which  ]»re<iiinuiblj 
wtiuld  have  done  no  harm  withmit  the  presence  of  a  loeua  minoris  rcftii 
enliH'.     The  infreqiiency  of  tills  event,  however,  indirates  that  the  pn-s- 
enee  of  pathngenio  ba*-terin  in  the  intemnl  organs  ami  fluids  of  the  healthy 
body  is  cxeeptionul.  ^ 

(-an   a  'wound  Ikoeome  infected  by  bacteria  oonveyod  to  it  by  th^l 
cireulating  blood?     TliiJFt  may  hnppen  in   imlividiiids  already  Iiifecti-d, 
although,  even  when  it  is  ecrljiin  lliat  pyogenic  <>ocei  arc  present   in  (he 
cinmlattng  bhuMJ,  n  wound  nuiy  heal  wiihtmi  suppuration.     'J"he  jiossi- 
bility  of  tine  infection  of  it  wound  in  a  previoui*ly  uiiiiifecte«l   person  bc^ 
iMcteria  cunveyeil  by  the  bUHHl-eurreui  eannot  be  deni«il,  hut  ue  |ni^«<ii49 
no  stringent  pnwif  of  sueb  an  (Mvurn-nee,  iin<l  all  experienec  goes  to  show 
that  wound- in  fee  lion  from  this  soun-e  mUMt  be  vvry  ejcevptiunul,  if  it^ 
onnirs  nt  all.  ^| 

With  pro|ier  technirjue  the  surgeon  has,  as  a  nile,  little  to  fear  froo^" 
the  bueteria  of  the  |)«tient's  skin  an  a  MHirce  of  infection  of  nperative 
wounds.    The  onlv  bacterium  of  the  skin  which  is  not  usually  doirovo*" 
bv  thorough  dicinfection  of  tlie  surtaee  i*i  llie  staph vloeoceti'-  epidermidi: 
allius,  which  lies  oflen  dee]wr  ilian  can  Im-  reached  i>y  any  ol  tin*  prjM-- 
ticable  methods  of  cntaneous  disiiifeetion.     This  cocens  is  found  with 
grtut  fn>(|Ueiiey  in  wounds  treated  aseptieally  or  antiseptieally,  but  onli- 
narily  it  does  not  interfere  with  ibe  pnHH^ss  nf  repair.      ITniler  certain 
circumstances,  [«irlic-ularly  when  fori^ign  bodies  arc  introihicwl  into  the 
wound  or  wlicii  there   is  htnuignlaleil  lissue  in  the  wound,  it  may  cani«e 
rise  of  tcnipcTatniv  and  supjMimtion.     Tt  is  the  moat  common  c»ui>e  of 
stitch -abscesses.     Il  is  often  nssfx-inted  with  other  bacteria  in  8uppu 
tiut)  of  external  wountls  anil  in  iiiflamnmllons  involving  the  »kin.     It 
idcnticjil  with,  or  siniply  a  variety  of,  ilic  »taphyloeoccuB  pyt^enes  albt 
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sormcBs  of  ttts  bacteria  in  sunoicxL  isfkctions. 

but  (iir  nnsons  whit^h  have  li«en  stah-d  tlie  InttiT  iinmr  Kcnim  ituiltpni- 
priate  fur  tins  urdiiiarv,  Imnnless  i^kin  o(»o<tis.  This  white  i)tapnvh>- 
C(wvu8  iii  a  \»'i(Ifly-<Ii»tri bulled  or^aiiUin,  anU  U  luay  eiitpr  a  wuutul  frum 
without  as  well  as  dirvt-lly  fnun  thr  siirfiuu'  of  thf  IkkIv. 

The  MHircG  of  tho  haeilliw  pyooyanciis  In  wtmnds  J?  often  from  the 
'Jiiii  nf  thi>  intinit,  Init  thit^  U  a  widelynliittribuutl  ui^guniHOi,  am)  it 
may  aLto  vnWt  fnmi  withiHit. 

The  mucuus  meinbnim-^  which  nunitally  liurbor  bacteria  on  their  siir- 
faw  cjuiuut  Ix*  (TtmplifCely  ilisinfirtt'*!  by  any  pniclii^abk"  mi^'thods,  al- 
lhniit;h  it  U  possible  ti>  rwliicc  the  iiiimlH-r  i»f  bacteria,  in  wime  sitna- 
tiojifi  niotv  n'iidily  than  iu  others.  The  iitiHty  of  attoiuntin^  bi"f«jre 
operation  Jisinfectioti  of  a  mutH>u^  surfaw- — as,  for  {'xamplo,  in  (»[iora- 
tkins  involving  the  oonjnnctiva,  mo»ith,  rectum,  and  the  lower  genil«>- 
tiritianr'  troet — must  l>e  tleterminfd  by  cxperieucu,  and  on  thiit  point  thu 
vit'ws  of  ^lyiyins  ore  not  in  hiirniony. 

Jlocteria  i.iiuuiut  bo  cMmiplvtely  kept  out  of  M'ounds  of  expuiH^  mucous 
incmbrani-^  Tin*  kini)^^  nf  iKirliTia  in  tlu*  [Kilii-ntV  ImhIv  wliirh  arc 
likely  to  enter  ><neh  WoiukIs  ami  the  s|>o(-iiil  omdition^  ri'latinc  to  the 
hoctcrial  llom  of  the  (litleix>nt  nnu-uuit  luembninL-^  tiave  alix-ady  been 
ilcscribe<).  Although  wonrids  involving  siieh  inucou.<5  nienibnuiedosthoew 
uf  tin*  month  ami  iiite-iitine,  which  ctMilain  \i\s\  numbers  of  bacteria, 
im-hnlioi;  ulU-n  pyofrcnir  varietie;*,  often  hisil  sali-sfaclorily,  ami  even  by 
fir*t  inliiition,  the  ■Mirjii'on  has  no  ^ineli  ijnanintpe  of  seeurinp  primary 
itniim  rt-t  in  ■■|>erutive  wonmiT-  llirinigh  the  !-kin.  The  fact  that  tlniw 
wt>and!<  otWn  \\va\  4piiekly  and  nilhont  !<uppnrntion  i teuton <;tmleF;  that 
till*  mere  pre^'UiH'  of  uertiiin  bacteria,  even  in  large  nnnilKT,  iu  a  wound 
duc:^  not  net-t-^t^ritv  interfere  with  healing.  It  alt^>  ^uppiirtd  the  view 
idremly  advomied  that  the  pynjjeiiir  ooooi  often  pre.sent  on  certain  expO!*e*l 
innooUfi  surliuT?;  are  ujiually  of  weakened  virulence.  IJnt  the  main  laetur 
is,  after  all.  the  vital  resistance  of  the  living  tissues  to  bnctcria,  induiling 
niaoy  virulent  ?t|xvii^^. 

The  iutlKi;^fnie  Imcteria  oAeii  present  nn  the  ex|K)se(l  surf:uvs  of  the 
healthy  Iwly  are,  however,  of  surgical  interest,  not  frfi  mueh  a**  a  source 
of  prinuir>'  won  ml-in  feet  ion,  but  nither  jis  the  !«pfcitie  apents  of  infection 
in  variou,-*  liHsil  uinl  k*"'"'"''  '^nrgiiyl  iliRsi-Kes.  \s  examples  of  hw-al 
Hi-^a.**.-!*  of  this  (-jilegi^ry  may  Ix;  cilc'l  otitis  meiUn,  apijendieitii*,  per- 
fitiatiw  awl  otlier  forms  of  |)erit<Hiitis,  some  raacs  of  cystitis,  and  ocr- 
tein  atHee^45e?^.  The  pneumonias,  localized  nbseesBes,  pvfemia,  and  fcn- 
ticsetnia  whieh  are  !<uch  fri-<|uent  eomnlientiims  of  diphtheria  atxl  (Trtain 
p-nt-ntl  di**a.>tes,  as  typhoid  fever  anu  other  infeeli(»ns  fevers,  are  due  in 
many  in--.taiice!»  to  the  •^i-ondark'  invasion  of  |>atho(jeiiie  Iwicleria,  mr- 
ticularly  pyup-nic  eiK-ui,  normallv  prif-eut  on  inueons  inembrane-s  It  is 
cbieHy  from  the  mouth,  tonsiU,  pltarynx,  nn<l  inti^iiine  tlial  tlie.st^'  invaders 
cater  the  l)ody.  The  primary  ili«ea«  ig  often  one  which  is  atteudetl  by 
Bome  h'Mon  of  the  mnefitiji  membmne  which  n|)eiiK  the  way  for  iHw  |»aw»- 

Se  of  the  raicro-oi^ni-im.  Jlnl  it  is  not  enoujjh  for  the  ci"«  to  Ije 
Piwn  "iK'tK  Tlii'  ih'fnider»  witlnn  nnL»-t  Ih*  overeoine.  Henw  it  is 
purtirularly  in  cimditinns  where  the  vital  |>owers  <)f  resistance  are  lowered 
thot  we  meet  with  sitTections  eiiu!«e<l  by  the  invasion  of  pyogenic  bacteiia 
from  tilt!  exjiuHetl  mtrfocus  of  the  biHly.     That  under  tliot^e  eonditiuos,  tia 


Vol.  L— I» 


OnNRRAI.  BACTERlOLOOr  OF  SUROtCAt  /yFECTtO^^Si 


well  ofi  under  ntliers,  atleniiatwl  bacteria  of  the  body  may  I>cconie  exalli'd 
in  viriilcm-e  is  hifjlily  probable.  h 

Tlie  teiia  "auto-infection  "  in  aseociatcd  iiartiuularly  with  tbe  diMii^  ■ 
fionj*  on  tbo  raiisation   nf   piierixral   iVviT.      The   hneloriolo^ii-al   d:il:i 
entering  into  thi**  diseiiftsion  have  been  jiiven  in  tloiw^ribing  the  liurtem 
of  the  va^itia.     Tlic.  cvidpnci'  in  <Mintnidirt'ir}',  but  on   the  whole  lat 
oppttr^d  to  n'f^ognizinfr  so-called  ant(>-infe<^tiun  as  a  aiasc  of  pncr{ioraLj 
fe\"er,  isave  in  »  isniall  proiMM^ion  of  capes. 

The  haeteria  nioni  often  foitml  in  eyHliii.s  are  8Uch  as  might  rendily 

fnin  entninw  at  tima'*  to  the  healthy  Hretbra,  but  in  mopt  cn-<c*  of  llit* 
i^ease,  a^  in  so  luauy  othen<,  an  e«>ential  etiologieal  factor  is  some  pri- 
mary fiainaKe  to  the  purl,  «hieh  pcnnlts  the  survival  and  growth  of  the 
invading  micro^rganixniH. 

Thfi  most  common  secondary  in\'ader  of  the  braly  h  the  baeillm:  eolil 
communis.  The  first  observations  of  the  g^uieral  inva«ion  of  the  intop-l 
nal  orjfuus  of  the  b<xly  by  the  colon  bacillus  were  tnade  by  the  writer 
and  n^jiorted  in  May,  IKVH).  We  have  f(»und  in  40  per  ei'nl.  of  the 
autopsies  at  the  Johns  Hopkins  Hospital  the  (Hdoii  bacilhis  in  one  or 
nir>re  of  the  iuteruut  organs,  those  most  fititjuently  invaded  bein^  tlie 
lungs,  kidneys,  liver,  uie.'v.nitone  glands,  and  gidl-bladder.  In  the  great 
mnjiirity  of  these  taseiJ  the  colon  bacilli  M'ere  ])resent  ^ritlitml  atiyH 
organic  le,'<ion  which  eould  be  referred  to  them.  Intestiiml  K^^iona^ 
were  found  in  75  per  rent,  of  our  |H>st-morteni  cases  ot'  invanion  of  the 
colon  bat-illus,  A'ery  little  imiHU-tiinee  i*  to  be  altachetl  to  the  demon-. 
Btmtiou  of  this  baeillufl  in  iiiteriml  organs  of  the  body  at  niitopmm  it 
eases  witiiout  any  lesion  which  can  be  ivferrwl  to  it. 

Tile   fact    llial"  (lie  ctdon   bstcillus  is  found  with  great  frequency  ii 
internal  organs  of  the  IhmIv  after  death  from  all  sort.'*  of  canse?*,  a«dj 
without  doinji  any  manifest  injury,  necessitates  caution  in  the  interpreta-' 
tion  of  eases  where  its  presence  is;LSri<ieiate<I  with  dcHnile  lesions.      That 
in  Kome  of  the  vnmn  rc])orte*l  as  iufeotions  by  lids  bacillus  its  proiF*nc8j 
was  only  that  of  an  aecidenlal^  seeuiHliry  invader  seems  to  llip  write 
eertain.     There  can  he  no  doidit,  however,  that  nndor  certain  eondilifi 
the  clon    bacillus  may  be  iwtlingeiiiir.      It   is  prune  to  settle  in  [xirts' 
already  damagi'd   either  by  some  other  mion»-(ii'pniisni  or  by  some  non- 
infectious agent.      In  foPty-ei(rlit  eases  of  aciitf  iuflanunation,  of  vnrioua 
kinds  and  situations,  in  which  we  found  the  colon  iMLcillns,  tl  whs  the 
sole  organism  present  in  only  fourteen.     In  the  insijority  of  eases  uf 
apiK,'ndieilis  ano  of  (lerforative  peritonitis  we  have  found  associate*!  witii 
the  fioh»n  iKurilhis  other  Imetcrin,  and  |Kirtien]arIy  the  onliuar^'  pyogenic 
cocci.     There  is  reasfin  to  believe  that  the  highly  resistant  oolon  hacillus 
may  survive    in   an  inflatmil    [jarl   after  tlie   [)rimaiy  tirj^'suii-ni    whidi 
Btartcrd  the  trouble  has  died  oni  m*  has  bt^n  crowded  out  by  the  invader. 

Tlie  colon  bacillus  has  been  ivpeate<lly  observe<!  fllone  or  in  combina^l 
tion  with  other  Imeterin  in  wounils.  That  it  niny  be  the  primary  intbo-J 
tious  agent  in  various  surijieal  and  other  inflanmiations  in  ditVerent  {lartfll 
of  the  body  is  e>lablislie<l  by  ninncrous  4»bsi*rvation8. 

The  bacillus   laetis  aerogi'ues,   which   most    investigators  no   longer, 
attempt  to  Mei»ardto  Khar|ily  from  the  bacilluji  e«ili  eomninnis,  w  likewi* 
aeomtuoM  invader  from  the  intestinal  tract  under  irtmdition^  similar  to] 
those  relating  to  the  colon  bacillus  and  with  sinnlar  |mthogenic  effect*. 
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The  streptoeoocus  pyogenes  is  a  fur  more  important  catise  of  Musical 
mffctions  than  is  the  colon  IwcilliL*.  It  \»  more  commonly  prt-seni  than 
otliur  pyogenic  cocci  in  appendicitis,  perituuitie,  aud  uttier  iiiHommati'ina 
of  ^niitA  memhmnes,  anil  in  ncptic  infections  secondary  to  other  dist^ascs. 
It  i^  a  fr<.-«iuvt)t  irtium  of  .-tecoudary  iuflimimatiour)  iu  the  lung^.  semtis 
miMnhRin*^,  and  ntlier  |wris,  and  of  genenil  «'pti«emia  in  iirplitlifria, 
mlMTcnliW-*,  fii'jirlrt  fever,  typlinid  fever,  and  other  inft'ctioiis  fevers,  and 
als»»  in  many  nnn-infeetimb-  dLseiKies.  The  eoiin.-e  of  tliesf  variotis  r*econ'.l- 
nr^*  ^replococctitj  iuftTtioii^  is  often  frmn  the  moiitli,  tonHili?,  tlirruit,  and 
intc«tine,  part*  which  in  their  nnrmnl  condition  often  harbcir  streptoco*^!. 

Of  (ithiT  htu^tcria  more  or  less  frequently  present  oa  exposed  surliiees 
in  health,  and  eimeemed  in  various  Hui*gical  infectloiir*,  niuv  Ih.-  especially 
nieiiti<.Husi  the  staphvIiK-nK^^n??  anreu»  and  altin:*,  the  mien>roccii!t  laneeo- 
bitus,  the  liacilliis  pym-yam-ns,  the  niieroeuecufl  tctro^nus,  l>a(rilhiH  pro- 
teu:^,  and  the  iKieilhu  vf  Fri(Hil:inder. 

KxTKKNAi.  SoriicER. — liiictefia  deriveiJ  from  withont  the  hmly  are 
those  chietly  concerned  in  infeelionH  of  wounds  and  ino.st  other  priniarv 
snrgiral  inteetions.  Ahnndant  experience  has  denioni>tnited  that  if  nil 
patbcigenie  l>aeteria  from  external  sonrecs,  as  well  us  those  which  may 
nsppen  to  he  ujion  the  sarfiu-e  of  the  ^kin,  be  kept  ont  of  un  external 
wound,  uo  Biippurutiou  of  the  wound  occunt. 

There  are  two  ways  liy  which  external  lineteria  may  enter  a  wmind  : 
one  is  hy  contart  with  ohjeets  (H>nianunatr(l  with  bietcria ;  the  other  is 
bv  the  air.  Stritrtly  sjn^kinfr,  air  inft^retion  is  also  eontnei  infection,  Imt 
tluf  diniitiction  i?nplit.>d  in  the  oi^tomary  tisi'  of  tiiese  tenuM  is  a  u»<>fu1 
one.  Kx|H_-nnH-ni;d  and  eliniiul  ohwrvation^  have  shown  ponchLwvely 
that  ^mtuct  iufi'ction  is  far  more  dan^ruus  nnd  eonimou  tlmu  air 
infection. 

The  main  empha'^ie  of  modern  i^nr^fieid  teehnirjne  18  laid  n|K)n  the 
fiterilizution  of  all  ohjcctc,  wuch  il«  inslnmit'nb»,  ii^nitnivs,  dressings,  and 
tile  haml-  of  iiiK-nitor  and  a«iistant(-,  which  are  br'.'U^ht  into  eontjict  with 
the  wotnid.  The  |inn<-ip.il  wnnrt'^  of  contact  infection  of  wonnilf,  as 
ennrncmlrtl  hy  l*;irk,'  are  the  >iUin  and  hair,  instrnments,  sponjres  or 
their  wilMitutcs,  (future  material,  the  hands  of  the  snrfroipn  and  hih  a-^siwt- 
inlis  drainaj^  materials,  dressinjj  material;*,  miwellanefms — e.  (f.  drops 

jxT^ipinttiMU,  an  unclwui  irrij;utor-no/.7.Ii',  the  nail-hnish,  the  eluthiun 
if  the  oiHTiiuror  the  hysran(h'iv.  etc.  Of  these  olijictrt  llie  nuist  diffirult 
t4t  disinf<-et  ijt  ihc  skin.  We  have  alrcjidv  {••►nsideptnl  tliis  .^nlycct,  w  far 
nn  it  Ix'louKs  |i)  this  article,  in  det^cl'ihing  the  bacteria  of  the  .-^kin. 

Tlie  pyogetiii;  eotvi,  which  are  the  bacteria  concerned  in  the  prtiit 
majority  of  i-ases  of  wonnd-infeetion,  are  ubi<|uitous,  and  it  Mould  be 
UM.dtnH  to  alletnpt  to  s|>eeify  all  the  objects  n|iion  vvliieh  they  have  been 
found.  TIk"  .'^jnrce  fnim  M-hieh  these  eocei  are  derived  is  not,  hoM'ever, 
a  nmtter  of  infliflerenee.  The  pyoyenie  eoeci,  ami  iiartieulurly  the  slri'|t- 
toeoecun,  derivcil  from  infei^Ied  jHTwons,  tL':'  from  a  (aLse  of  erj-sipelas  or 
peritonitis  or  seplien'tnia,  are  inori'  likely  to  cause  serious  infection  of 
wouniL*  than  wkm^i  of  the  ^uine  sfR-eic!*  derive*!  from  other  sources. 

(WotlirT  bacteria  sometime^  eoncerne*!  in  woiind-jnfeetion.  thcKieilhig 
cjoli  wmimunis  not  only  is  a  constant  inhabitant  of  the  jiormul  intestine, 

'  IUhvcII  PftHt,  **  Wauitd-iafecliuii,"  .-tnwrtain  Jourttal  r/  lie  Ifrdital  Seienn^,  Not, 
JVVJ  ■ 
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but  i-  wiflcly  flL-^triliutcil  in  external  nattire,  and  the  lucilliir  pT>xva- 
neus,  oftfn  piT-:><:nt  on  the  hcaltliv  -kin,  is  likewise  a  wi«]«ly-m^ 
trihiitffl  oi^ni-im.  The  txicillu.-*  pyiko-aneus  k  a  comparatively  faaniH' 
le-i.-  orj^jiii.'rm  in  external  wounds,  hut  it  is  capable  vt'  exertiiKe  =eiio«is 
{lathd^'enic  at-tivity,  cspeciallv  in  infection.-^  from  the  intestine.  The 
:«til  !:•  th<;  natural'  home  of  tlie  tetanu:^  bacillus,  which  i?  ahundaiit  in 
eertiiin  hyalitie?-  and  rare  in  other  place*.  It  has  been  fl.Hintl  with 
e-i»e<'ial  frefjneney  in  garrlen  earth  and  about  stable-.  It  I*  ptv^ntvery 
OMiHiionly  in  the  fietren  of  herbivorrju>:  animaLf,  a>  ha^i  alnody  been  men- 
tion<-<L  Sonnani  ob^-n'<-d  tliat  tetano^nie  material  introduced  into  the 
alimentan.'  canal  of  flo)r=,  which  subsetjuently  were  pre\"enie»I  fn^n 
reeeivinff  additional  tetanus  liacilli,  could  be  demonftrated  as  long  3$ 
r-ixteen  <iayn  after  it:-  reception.  The  bacillus  of  malignant  cedema  i$ 
likcwii^  a  common  inhabitant  of  the  soil.  In  infeetetl  K)dlities  the 
anthrax  Ijacilliis  lives  in  the  niil.  In  iact,  the  upper  layers  of  the  soil 
are  the  pn-at  home  <if  bacteria  of  all  s^rt.*,  and  pyi^nic  ojcvi  haxt 
Uh-11  found  in  thi^i  situation.  The  pmteus  liacillus,  which  U  capsule  <«f 
as-iiniin^  |>athr>gfnic  activity,  is  cunuuunly  found  in  decomposing  animal 
snlM!ine**s. 

Flies  an<l  other  insects  may  Ix-  the  carrier*  of  all  «>rtsof  infectioos 
ajrciits.  Pyti^'eiiic  staphyI(»c<Kei  have  Ijocn  found  in  the  excrements  of 
i[h-~,  and  even  tlie  siisc<:ptible  cholera  bacillus  passes  uidiarmed  through 
tlie  aliiiieiiiary  (-anal  of  flit-s. 

CV-rtaiii  -iirjri<":d  infections  are  associated  particularly  with  injnHftt 
frnni  (li-tiiiite  objects,  as,  for  example,  uecn^nic  warts,  ctmtaining  tul>ei^ 
cje  liiii'illi,  fi'oMi  (.".idavers ;  zoonotic  t'r\'siiK.*loid  from  crabs  and  other 
slielltj-h  ;  oy.ter->liticker's  keratitis;  actinomycosis  from  ixits  and  other 
<.''i':iiti- :  ;iiitlir.i\'  frnni  hides,  McHtl-sortiiig,  ami  other  Iiandling  of  material 
fi'i'Mi  iiiti't'tiil  ninMials. 

It  ha-  lii-eii  (li-iiKin-tnited  by  La  Garde'  that  bullets  obtained  fium 
lirevi'iii-ly  niiitpeiii'd  boxes  as  .-H'nt  out  by  the  manufacturer  are  practically 
:-tiril(.,  iiiit  that  if  tlie  bullets  become  contaniinati<il  with  [utlH^nic 
lia'reriji,  tiif.  laiicr  arc  nut  destmycd  in  the  dischai^  and  transit  of  the 
iiiillci,  :iimI  arc  eajiable  of  infeetiiij:  w«Hinds.  He  was  able  to  infect  rab- 
Mt-  with  the  -tri'|)t<M'(kTUs  jtynjjLiies  and  «)ther  jiathogeuic  bacteria  by 
(irinir  iiit'iftcd  bnllits  t]]r<>n<rh  the  wir. 

A-  fiiiiipaieil  with  emitact  infe<-tion,  inftn-tiou  of  wounds  frtmi  the  air 
i-  of  iiiiiirji-  iin)»irt!un  c,  but  suiyi'ons  arc  not  afrrctd  as  to  whether  or  m* 
till-  (|;iii^<)--  of  air  iiifei-riiin  are  so  slijjht  under  ordinar}-  conditions  that 
ill' y  mid  Hot  lie  taken  into  consideration  at  all.  In  the  ejirly  ilays  of 
anti-e|.iic  -iirirery  bai-leria  nf  the  air  were  thought  to  be  fre«iucnt  agentd 
(tf  vvdiiiKUinrcelioii  and  tlie  carbolic  sjiniy  was  intnKluced  l>v  Lister  with 
tlie  intention  iif  di'-troyiiiir  them.  Then.'  fi>llowed  a  pcriwl  when  sur- 
<:i'oii-  enii-iilered  that  tlic  air  bacteria  could  Ih?  whollv  negle<"tcd  as  s 
s'liin'f  of  tniiiiiiatie  in  feet  ion,  and  this  is  probablv  still  the  opinion  of  the 
majority  of  .-tir;:eon-i.  At  [H'eseiit  there  is  a  tendency  again  to  jxiy  more 
attention  to  the  po>siliiHtie>  of  infection  fnini  this  source,  and  some  sar- 
ge<iii*  have  even  iToiie  hack  to  the  usi'  of  the  spniy. 

liai'tcria  are  always  present  in  the  air  over  the  ground  and  nn)UD<l 
human  hahitatioi)-,  wliciva.-  s<'a-air  at  a  considcnible  distance  from  laud 

'  I^  <  iarde,  Ncv  Yi/rk  Mctiicul  Journal,  Oct.  22, 1892. 
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and  the  lur  at  liigli  altitiuU's  is  nearly  or  quite  free  froni  micnxn'gaiiUnie. 
Haiitrin  ilo  not  twiallv  (Kriir  in  tiie  air  iis  >iiiijrlf,  detnc-liwl  ucllf,  but 
ratbi-r  iL-t  i-Iiinips  iitiair'tifd  to  iKirriflt-:*  of  dui't,  >o  tliiit  in  a  porfwily 
qiiift  atjnosplit're,  :i»  in  a  c1<i*hI  nK<in,  tln-w  [(uiiich-s  roii(;uiiiii)j;  bai-ti-ria 
ni|ii<ltv  M'ttu-  ii|r»:i  iiiHlcrlyiii;;  iihjt-i-l.-^.  l!:ir(t'ria,  Ixiii^  iIiiih  Mtcai-lictl  In 
]KirricuM  of  diwt,  lire  rojidily  filt«'red  out  from  tlip  air  liy  iKiAsiiig  it 
ttinntuti  [Mtpoiiw  siiU^tuDtvH,  micJi  aH  t*ottiui-wiMiI.  The  Iwwrti'i'iii  iirt-  car- 
ri'-d  t!i>\vn  liy  ilrttps  of  min,  and  the  air  of  a  mom  may  bo  frwd  from 
Huutiii;:  liii'tcriii  hy  praUuL-ing  an  urtiliciiil  min  by  some  form  of  douche 
or  -pniy  ii|)|>iinitU7. 

NVlmtrvt-r  m^itci  Huf*t,  smli  a:*  the  i.'iitraiico  nr  exit  of  a  Ixxly  of 
i^udttitp:,  ami  other  inovt-uieiits  iit  u  rouui,  brings  liuctom  into  ilie  air. 

It  IK  n  nici  of  fiindanienuiL  hyt^4-'nic  )m|K>rtJiii<H^  timt  fiiit^  juirtieli'^, 
iiirtiidiii^  Ituvlrria,  iir>.<  not  detached  fiiini  moist  Ktirfuee.s  even  by  ^tl'ong 
nim'nl.-  of  iiir.  Ht-iii'i-  eonie-  ihi-  )iyp<-nir  vabu;  of  ii^iiii^  iiini.-'t  etofhH 
til  riMiiuvint!  du-t  and  lu  <-1i-jiii!iiii^  ti  room.  Suiislnin'es  cotitaiiiing 
uifLvUtl  nul^'rial  ^boiiKI  iit>t  Ik-  iillowt^l  to  dry  under  (xniilitions  in 
wliic'li  dnwt  tlu-n-fnjm  nin  Ih"  wmveyed  into  llip  iiir.  Iti  the  prt'-scnt  en 
of  drj"  drewiujfM  f"  >r  wounds  there  is  frefjiient  opi)ortunity  for  the  ^-atter- 
u^r  of  thi>r-t  fnjin  tlM>  dW-hnrt^'s  dried  on  the  ures-iings  in  the  removal 
nnd  »ubMi|ni>til  handling  of  thew  dre.«»tinp',  iin)eK;i  e^iKi-inl  f;ire  Ix: 
tiikcn  lo  iirt'viitt  thiis  in  all  vom'h  v,\\v.rv  |iiitho^-nti'  barleria  inuy  txi 
|»n'?«'nL 

Tlw  nuniU'r  of  baelerin  in  tlie  air  vjiriM  j^reatly  under  diffeivnt  iMn- 
ditiDiK  In  ^eneml  it  may  Ih-  mid  that  living  iniurtMirgriniKiiiti  are  If^^ 
itlriiiulaiit  in  i)u>  air  tluin  was  fonnerly  it.impot^'d.  They  CAnnot  niulli|ily 
in  the  air,  and  onlv  thoM-  w!ios«  vitality  is  ni»t  des1it)yetl  by  drtin^  can 
exist  in  the  air.  |)i':i|<-<«iion  may  les.-*n  the  vinilence  of  pulhogenie  Ikic- 
lerLi  without  ai-tnally  de>troyin|;  them. 

Wluit  inten.'>ts  us  ehiefly  in  thiw  eonnecrtion  ifi  to  know  whether  iwitlio- 
p'nic  bacteria,  nnd  morp  iiartiruLirly  the  pyofienie  eooei,  occur  m  the 
air,  und,  if  «t,  ht>w  frttpienlly  ami  under  what  conditionij. 

IN-op-nie  "taphyloftteei  and  str<'pt<K>Kfi  have  been  repeatMly  fHmd  in 
Oie  air,  iillbiMit^b  tiener.dly  only  in  !-niall  numlxT.  Oltlained  fnmi  tliir> 
>uiT«',  ll»-K-  isK-ci  aiT  often  of  only  t^lighl  virulenec,  but  hij^bly  virnb-iiL 
ip)iyl>N<oi-ei  und  .sti-eplo<iH'ci  Itav4-  Ikh-ii  isolatcil  from  the  air.  Among 
thorte  who  liave  iw)Iatt'd  pyc>ttcni«  wici'i  from  the  air  may  In*  e-iiMH-ialiy 
menlione*!  vun  KiseUlierg,  Kinmerieli,  NVnmann,  Prudden,  L'llnianii, 
lliM^ler,  C  Fnu-nkel.  Haeirlfr'  demonist rated  ihal  streptococci  tnay 
(irt-wr^-e  their  vitality  and  power  of  development  for  at  least  thirty- 
fix   ilay.4.  and  -itaphyloTOPci  for  one  hiuidred  days,  in   pu>t  dried   on 

I'yopenie  i^tnphyliMYH'i-i  and  Htreptocnivi  have  lii»en  found  far  more 
fnipientlv  in  hnt^ptttil  wnnlh  and  ojieratiiig  amplutJK-ati-e:^  tlum  elw- 
whepu.  HiU'gler  (i_>und  s-tnphyliH'ocei  and  sliTiitoeoeei  in  the  majority 
«if  lii.t  fxaminalion.*  of  ihc  nir  in  the  warrlfi  luul  nperating-wximhi  of  (he 
bn'-pital  in  Ri'^le,  and  the  mnnlH^r  of  such  i.sx-ei  present  was  in  genenil 
pni|nirtionale  to  llie  opportunity  for  entninei'  into  the  air  of  eorei  from 
dry  maierial  and  lo  ihi'  amount  of  (<<iiTiiiK  up  of  diist  by  movement  ir» 
tW)  room,     lie  ah^i  deteelcd  in  a  mimlior  of  instancf^  the  hnniUiig  pyo- 

'  UMghir,  ilnfragc  tnr  kiiaifehm  (^%inir^,  Bd.  U.  [i.  49(t. 
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cytuitiUA  ill  the  air.     Strc])UKxK.Ti  Imvu  liven  found  frequently  in  the  air 
of  nii.iiiis  funtainine  tai^es  of  erysifx'lay. 

Jlat'gler  found  tiie  pyogenic  ooct-i  on  the  hair  and  ooat^  of  sui^^wl, 
bimI  ill  c^ibm'bK  in  hiispitul  rooni^,  a^  welt  as  on  oilier  oltjei'tt^.  IIi-  ckiii- 
clados  f'n>ni  hi.->  investigations  that  the  clanger  of  infection  from  tJio  air 
i;^  great*T  iIkmi  f^  !ifwiiine(l  by  many  BUrgeoni-. 

SehimmeJbuneh  and  some  other  inve:i!tig»torH  have  fonnd  pyo^EPnit 
cocci  very  rarely  in  sui^ical  wards  and  operating-rooms.     It  \a  suf- 
ficiently appaif'nt  (hut  vnrinu^  ein-uiuAluntv^,  t^ueh  us  the  eare  exert-L-^ 
ill  the  (Jcsiniftion  or  sterilizatiim  of  iiiiiterial  inf(>rtw!  with  discharges^   .^  ^ 

the  use  of  disinfertaiits,  t\\e  i!K>lalion  of  infeeteil  t-jse.s  and  the  ob&en- -;^ 

Biiee  of  btrict  cIciinliiiejsK,  niii.'-t  inHuenee  the  resnlt^  of  these  e.iumiaa — - 
lions  of  the  air  of  hij^rpital^,  and  that  the  danger  of  air  intc^ction  may 
considemble  in  ouc  pbit'c  and  reduced  to  a  minimum  in  others. 

Air  infection  may  readily  become  contact  infection  by  bacteria  fmiw-,^,^ 
the  air  liL-ing  deixiMited  uiiou  the  Iinmls!  of  the  operalor  tir  liic  ajsjiifUinlj^t^  j»-  - 
npon  Liistrnincnrfi,  tlres.sings,  or  other  oIij<H^ti4  which  are  bmitghi  inij^^  ^^ 
contjut  uith  the  wound. 

MieroH>rgaiiism»  which  arc  cujmhiu  of  deve1o|Hncnt  only  within  lt~'^B~  ^ 
living  iKHly  are  callnl  obligatory  panisilCA.     A   fneiitlative  parasite  ij 

one  whoHC  ortlinary  mode  of  life  U  saprophytic,  but  uhich  is  capab^^Krjflj 
of  u  piirasitie  e.\i?tciiei',  and  a  facultative  itiprophyte  it*  one  whose  onl 
nary  esi.-itencc  is  ]mrn.->itic,  but  which  can  grow  outside  of  a  living  hr 
TIici*e  distiurtion^,  however,  tnumot  aKva_>i*  be  i-hai-ply  (-aiTic*!  out 
practice.     vMthoiiN-h  we  cam  cultivate  the  gonoenccuj*  outiiide  t»f  the  lh> 
111  sjH'ciallv  pr«"'|wire<l  artifieial  nieilia,  there  is  no  rea-son  to  siijijHwe  tl" 
it  nlnUiplie^,  or  even  Long  Mirvivcx,  in  the  outer  world  uuder  ordini^ 
ooiidition)',  and  tniiiu'diate  contact  with  the  infeeled  pcrN^n  \n  ihcprim'l^ 
sonifc  of  iiifectioii.     The  lubeix^le  baeillup  ali^o  can  be  cullivatcKl  sit — 
6eially,  hut  ondilirtiis  Tiiust  be  exii!]ttional  which  jH-niiil  itii  niiiltipli«:^~_ 
tioii  uiit'^tde  «if  iIk-  IwhIv.     I'nlike  the  gonocoi-cns,  the  tubercle  Viaeil  U 
is  ca|ittblc  (if  pmlonged  survival  out«ido  of  the  body,  and,  as  i»  ifc^-      clf 
known,  it  is  a  wi<lely-difttributed  orpanirm.     Tlie  leprosy  badllwi  M"^=«as 
not  been  ciiltivat^-d  artiftcinlly,  and  it  is  rankwl  among  the  <il)ligat«r^^"Pi' 
|Hinit^ilC!?.      Intinialc  enntai'l   with   an  infecli-<l  perMm  Mvnu*  to  Ik*     "fc       In- 
usiinl  Roiirrf  of  infrHifin,  although  opinions  are  divided  as  to  the  m*"]^*^*' 
of  transmisHiou  of  this  disease.     The  niicn>-t.>rgaiiism6  eau«ng  sypl»  «-    hV 
und  hydrophobia  are  uuknown,  but  (hey  arc  donbtletn;^  obliguton'  pLm.^*^- 
Hitcs. 

The  Iwicteria  causing  anthnix,  tetanus,  malignant  n>dema.  ami  aeti  »    ■»- 
mywfsis  are  facultative  pamsit^-s.     The  pvogcnie  cocci  find  the  best  c**-^»'i- 
ditioiis  for  their  uiuUi|iIicatio(i  in  the  living  body  or  material   riel»        "i 
iii^nie  matter,  but   ihc;*e  ubi)|niiou.«  bacteria  can  often   ftnd  naiu*^'' 
opportunity'  for  nmlii plication  outside  of  the  body. 

The  only  bacteria  infectious  for  hutnan  bcingw  which  are  positivc^v 
known  (o  <lfvelop  HTiorrs  an-  the  iKu-illi  of  tetanus,  anthrax,  and  tiint*^~ 
naiit    fc^lemii,  all    liilli'd    by  cx|>osuiv   in  a   moist  i-oiidit!on    for  a  /•""■ 
minutcji  to  boiling  lcui]K:ratiire.      It  is  generally  st!ite<l  thai  the  tubcrc/f 
faacilhiK  forms  spores,  but  (his  is  not  |>ositively  demons(mted.     Then'    '■* 
still  gn*at4T  doubt  ag  to  the  formation  of  spores  bv  the  Iweilli  of  gliui«_>- 
ers,  typhoid  fever,  and  leprosy.     The  tuLercle  baeillutt,  the  pycipu**' 
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CHMxn,  HUtl  tJic  typliuiti  bavilluH  am  among  the  more  rpai.slaal  Uicteria 
which  arc  not  pmven  tu  form  H^iMren. 


P0BTA13  OF  Entry  op  Bacteria  in  Stjrgicai.  Inpectioms. 

Tlie  portals  nf  entry  or  utria  of  infection  arc  the  skin  and  the 
exp«wwl  miioimj*  memhrane*  of  the  res]»iratory,  alinieularj',  aiid  nenito- 
tirinarv  tntci,  anil  wiiuml.-'  of  t\wf^  siirfan-s.  The  fii>tns  nuiy  iHn-ome 
itifci-titl  i-ithiT  hy  fjomiiniil,  or  fur  ninre  fiY-Kiucntlv  liy  iiIiiriTitnl,  tnin.*- 
tul-oiion  of  iufwtionf  inii'iXMtrgailij^litf.  In  our  lalxiniton'  ex[jtriiiit!ut3 
we  rart'ly  imitate  ilie  pitvihc  ooniliilims  nf  natiiml  iiifwliun,  hut  we 
niake  fpwjtient  uso  of  niethndq  of  iniwiilntion  which  occur  only  excei>- 
tionolly  or  not  at  all  under  natuml  eonditions,  such  o-s  tlio  injection  of 
baet4?ria  direi_'tly  into  the  vcs.'^ci^,  into  the  wivrtis  ciivities,  an<l  lioneath 
the  Hkiii,  and  fotiiil  inhalatiun.'^  of  lur^e  uiiiuIxth  of  tuicfo-ui^jultuitf. 

Mt<«t  iif  ilif  iKuMeria  eoncerned  in  f-nr|:i<^nl  infertiiaiK  an-  cjijiahle  of 
entmnc^'  tlirouifli  any  portal  and  of  priMlncin^  infection  in  any  |tart  of 
the  body,  Kut  Uieru  are  some  which  are  rectrictwl  to  certain  modes  of 
rnimntv  and  to  eeriain  |wirmnf  the  lK»fiy.  Kxanijilisof  ihe  latter  group 
nn-  the  liacteria  iian^in};  gonorrli'ea  and  tetanus. 

Ia'I  n.-*  eon.-ider  hrictly  the  defeiiMive  arnnij^'nienlt^  wliieh  exi?*t  noi"- 
inaUy  at  the  various  iiortaU  of  entr)'.  Tlicse  art-  |iartly  nn^^lianical,  ancl 
due  to  iJiP  anatoniicul  p-Iroeture  of  the  part.  The  Ihiek  epidermal  eovci^ 
ine  tif  the  ^kin  and  oritieen  of  the  bodv  is  lm|)eDetrahio  to  mowt  bacteria. 
TTn?  thirk  layer  of  lamiuateil  flat  epitlicdiani  euverini;  tlie  mtiw^U;*  mem- 
brnnrs  of  the  mouth.  n"s(iphaj;ns  and  va^jiua  is  a  hanlly  Uvti  eflieient 
Di<<«'}iHnit-al  pi-olii'lion.  The  inun'  dcliciite  mnooiis  mcmhnuii'S  tvivered 
by  indindrii-al  epitlii-liiim  arc  h»  .-ilnatcii  as  to  he  lens  expoM'd  to  injury, 
but  even  ihe.-*-  HuHaees  do  nut  onliiiarity  perniil  (he  penelnilion  of  bac- 
toria  without  the  (Kciinvnee  of  some  dainoKf  to  (Iioir  integrity.  The 
rilint4xl  epithelium  of  the  respimtorj-  traet  drivet*  foreign  jiurtieles 
tifwnrd  tJio  natuial  outh:'t.'*.  The  tortnous  anatijjemont  of  the  ti|H)or 
air-iia»ii|:e>  tilien*  out  most  of  the  hacteria  which  aiv  inhalctl.  IJaeteria 
which  may  haiipen  to  enter  the  liladdcr  ur  nte^l^  ur  tlk-  glandular  ductd, 
eueh  aj*  tlh-  siiivary,  biliary,  or  iMuicrealic,  which  aiv  tiornially  friN?  from 
Ixu'teriu,  wnuhl  Ih>  likely  to  Ih>  uiM'iluitpil  with  thu  HcerctiotiH.  Obstruc- 
tion of  thirse  (hiet.-i  pre<iifi|>«>!«-s  to  their  inflation. 

TIkti*  are  wrtiiin  sitnation*,  imrtienhirlv  the  tonsils  and  the  lymphatic 
rolltrlp:^  of  the  intestine,  whieh.  hy  the  deiic:ite  nature  of  their  covering, 
air-  (^i>e<;)ally  cxjRwi'd  to  the  inx-ai-ion  of  bacteria,  Tliew  art.-  vnliKTahte 
pa^t^  an  i*-  nhown  by  the  frti^neney  with  which  primary  and  Bccondary 
infcfiions  .■*tart  from  thom,  but  there  is  reason  to  believe  that  the  Ivm- 
pbnlie  tj'^^ie  in  thetic  situatiiniK  i»  richly  eudowtxl  u-itli  vital  pmiwrties 
noMtile  to  the  dcveloptnent  of  liueteria. 

<>f  iipuil  imp'trtaneu  with  these  mechanicjd  defence-S  are  the  aoti- 
ijoi'ti-rial  pniiM-rtifs  of  the  iHt-n'tioTi^  nn  niue«His  mend>ranes.  These 
pri>in'rliM  depend  pnrtly  on  the  cliemic;»I  r(^-aetion  (gastric  juice,  vaginal 
ipon^tion).  p:irtly  ou  the  aniiigonii=m  oifered  to  invaders  bv  the  rr^ular 
butrterial  flora  of  the  surtac*!,  but  mainly  n]Mtn  liaeterieidal  qualitteit  at 
taetit  little  uudcntood  as  to  tbt-ir  cau»c',  but  uui)ueatiuitabte  an  tu  their 
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Micro-organisms  find  at  the  gates  of  entrance  living  cells  and  fluids 
which  in  health  are  callable  of  destroying  many  of  them,  and  if  they 
pai4!D  tliesc  gates,  it  in  usually  only  to  be  arrested  and  destroyed  at  the 
nearest  lymijhatic  glands.  Nor  are  these  protective  agencies  limited  to 
the  lymphatics  or  to  any  i>articular  organs :  they  are  present  in  the  blood 
and  everywhere  throughout  the  living  body,  although  more  highly  devel- 
oped in  some  places  tlian  in  othcrn.  Whether  the  battle  against  the 
invaders  be  within  the  cells,  as  is  assumed  in  the  phagocytic  theor}*,  or 
outside  of  the  cells,  the  weapons  of  attack  must  oe  Airnished  by  the 
cells.  The  living  body  is  amply  protected  in  health  against  all  ordinary 
bacteria  wliieh  may  seek  entrance,  and  the  study  of  the  etiology  of  infec- 
tious diseases  involves  the  consideration  not  only  of  the  characters  of  the 
specific  agents  of  infection,  but  also  of  the  ways  in  which  the  natural 
defences  of  the  body  have  been  overcome.  There  are  infectious  micro- 
organisms to  which  the  healthiest  and  strongest  body  is  able  to  offer  no 
resistance,  and  there  are  other  miero-oi^nisms  which  are  capable  of 
doing  harm  only  when  the  vital  resistance  of  the  body  has  been  lowered. 

Can  micro-organisms  jtenetrate  the  intact  skin  or  mucous  membranes, 
or  must  tliere  always  be  some  pathological  change  or  lesion  of  continuity 
of  these  parts  to  permit  their  entrance  ?  This  question  has  been  variously 
answered,  but,  at  least  as  far  as  certain  membranes  and  certain  micro- 
organisms are  concerned,  the  evidence  must  be  r^rded  as  conclusive 
for  the  affirmative  answer.  It  cannot  be  doubted  tlmt  the  infectious 
agents  causing  malaria,  relapsing  fever,  and  the  eniptive  fevers  may 
enter  the  body  without  any  defect  in  the  skin  or  mucous  membranes, 
but  our  concern  is  not  with  this  class  of  diseases. 

GurrC','  in  1885,  was  the  first  to  make  a  self-sacrificing  experiment 
which  has  since  been  repcatetl  with  similar  result  by  several  others.  He 
rubbed  into  the  skin  of  his  forearm,  in  the  same  way  as  one  would  mb 
in  an  ointment,  a  large  quantity  of  a  virulent  culture  of  the  staphylo- 
coccus pyogenes  aureus.  The  skin  was  left  intact.  After  six  hours  a 
jn-ickling  sciisiition,  associated  with  redness  and  turgescence,  developed, 
and  in  ii  few  hours  more  about  twenty  pustules,  each  developing  about 
a  lanuirtt  liiiir,  had  formed.  In  the  course  of  four  days  an  extensive 
f:ii-l)nnclc,  whicli  discharged  pus  through  seventeen  o]>enings,  formed, 
and  the  axillary  plands  were  swollen. 

The  largest  nunii)er  of  exiwriments  of  this  character  have  been  by 
Wasnnitli.-  The  experiment  succeetis  almost  invariably  when  vinilent 
st:i|iliyliK'(>e<'i  are  tlioniuglily  rubbed  into  the  human  skin,  but  fails 
;i!nn>st  fonstantly  to  give  a  positive  result  ujwn  the  skin  of  animals 
(iiililiits,  j^uinea-piirs).  Tlie  failure  with  animals  is  not  due  to  greater 
iiii|i(  ncti-.ibility  of  their  skin  to  bacteria,  for  anthrax  liacilli  and  some 
other  ]):itlioircni*^  bacteria  when  rublMfl  into  the  skin  of  animals  are 
c;i|>:il)le  oi'  eausiriir  intceti(in.  Animals  are  less  susceptible  than  man  to 
ilicH'  jtyoircnic  coeei — ;i  llict  wliieli  should  not  Iw  lost  sight  of  in  draw- 
iii-r  iiiieri'iiccs  applicahlc  to  man  fmni  ex|K'rimcnts  u[k)U  animals  with 
these  or;.'':iiii-iii><.  lliidhiijer  has  shown  that  pyogenic  coci'i  nearly  devoid 
ot'  vinileiiie  ii>r  animals  may  pro<lncc  abscesses  when  nibbetl  into  the 
human  skin. 

'  ti.'irn',  l-%,-l.-di,-iiti-  -I'l-  .l/ivZ/mi.  lid.  iii.  \:  llVt.  1885. 

'  ■Wa.-Miiiih,  (\-i,l,nll,hiit  fiir  L'mlaiulo'jif,  ltd.  lii.  pp.  824  and  84fi,  1892. 
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The  mere  aii|>licittii)n  of  tlie  hactcrin  to  tlie  snrfncc  of  the  skin  pro- 
<lticx.-0  ltd  iufec-tion  eitlicr  in  mtin  or  animal?.  Thv  txicterin  must  be  well 
nilili<t|  in  or  fjir^^j^tl  in  to  niii^fi*  infct^lion. 

Tlirmifrh  whm  clmnnols  do  the  bnctrriii  penctrntc  the  skin  in  these 
«:(|KTiMit'nt-?  Then-  art-  three  iKWt'ildlitie!' — iiinnelv,  thruiijih  the  epi- 
d»-iTiii?4  imi*  ihe  rote  Mal|iii:iiil,  into  ilie  ■'weat-frUiKl--^,  iir  into  ihf  hnir- 
fullicK-i  iind  !*cbno^ms  gland;*.  Scliimmelbusch,  Maehnoff,  and  Wasjnulh 
have  <li-inimritraiMl  tlutt  ilu-y  t'nti-r  by  way  uf  ilip  haii^fnllirlets  and  llie 
lAdt-namril  author  considers  that  tho\*  (-an  entrr  thr  tntiict  skin  in  no 
othor  way.  lie  finds  n  prinei|Ntl  t>u|>port  fur  tliis  view  in  tlie  fiiet  that 
he  WTL-i  nnai)k*  to  |iriHhie4'  luiy  clleet  Ity  nibbinjr  the  cnltiin'-i  iiilo  the  .-^kin 
of  thf  iKdl  of  the  thiinili.  tthfiv  their  arc  no  hnir-fi>Ilirle.s  aiir!  in  the 
actual  drnii>n.-4mlion  by  hinu^lf  and  previon!*  e.iperinienh-is  of  ilie  bae- 
tmii  ill  the  bjiir-fbllielc?!.  Thi*  eoneluHJon  i*  in  acei>nl  with  the  elinioal 
fiv*t  that  furuiiek-M  form  abiio?>t  <!.xcIiiF<ively  in  |iarl«  of  ibv  I'kin  pn>vidt.>d 
with  luiir^  am]  Koboccuiii^  plnmU,  am)  nllon  lx>gin  ttn  puMnler^  aroiimi  the 
bair>. 

The  obji-ctioii  nmy  Ih-  raised  tlrnt  these  e.\|)erinientN  do  not  aetvially 
pmve  the  iKiHsiliility  of  infiN-tioii.-i  agenlw  penetRitiii^  the  intairt  wkin,  iia 
niicn»)cnpi(nl  le<>ioDa  may  be  cauH?d  hy  the  rubbing  or  the  prcHture. 
MaeroietjpieAl  and  mienM(<opical  examinations,  hou'ever,  fiiile<l  to  .ihnw 
anv  legion  of  ihi'  •■pidi-rniia.  Still,  a  niirr-owopiral  defeet  inij;ht  Ik>  diffi- 
4Titl  I"  deiirt,  aiii|  S-hinuuelbiitteh  eons^iderw  it  ]H>s.-iiljk!  that  In  these 
4*xp<Tinient.<  a  iiiinnte  hii-neh  of  eontinuitv  mav   Ih-  piii)diiec<l. 

A^  ex{K'rinieiit--<  iiiKin  mbbil^  with  I^Kieilli  r)f  anthrax  and  uf  rabbit 
{TtiliiTPiniii  have  shown,  p-ni>nil  ax  well  :is  Ioe.il  inftH-tioii  may  follow  the 
nil'biiijr  of  n-rtain  jKttbo^enie  baetma  into  th*-  skin.  These  experiments 
iiiinply  .-how  that  eertnin  [Kitlioprair  or^iinisniH  an>  inpubk*  of  s<-itliii^  in 
llie  healthy  -^kin  and  i",uHini;  loe:il  infef-linns,  wliich  may,  however,  be 
(lu*  <^L)rtiii|;-{>oint  of  (jeneral  iidWtiniiK  They  do  not  nbow  tlmt  lriieri>- 
aivunutnis  mn  |>a.'^  tbnniKh  tiie  benltliy  ^kin  and  thf-iiee  invade  the  UmIv 
without  prodnei(i);  any  <)ania];te  nl  the  iKiint  of  entrance.  Tt  is  a  welf- 
Icnown  eiinienl  fn<-t  tlutt  in  wiiiimKs  this  liieid  dainngt^  may  Ik>  very  tili^rlil 
anil  midily  overlooked.  Imliitl,  tlierc'  is  n  e<-rtjiin  antagonism  U-tween 
the  extent  of  the  local  infei'tiou  at  the  point  of  invotjiun  and  the  likcli- 
boiHl  of  pMieml  infeetinn. 

We  luive  no  eoni-lusive  cxperinientjtl  evidenoe  that  Iwieteria  can  enter 
die  rin;nluti(in  throuL;h  an  iiitnct  nincouii  membrane  without  eiUL'^inf;  any 
Irsiion  whatever  at  their  point  of  entry.  There  aw,  however,  nianv  (-x- 
btpttTt  of  imtho^eiiie  l<aeteria  wlueh  are  ea|iable  vfi  attaekinj;  a  he-altbv 
inixia4  menibraiii-  and  of  pnxluein^  loeal  and  ^renenil  infertion  tliroii^^h 
thif*  ebannel.  The  legion  ot  the  miieoiis  menibram-  in  some  of  I hejtc  easi-.s 
may  be  xli^'ht  ami  not  nsidily  denuiUHtrable.  The  goui>e<x!i:ii.t  lit  eeituinly 
miiable  of  inA^tint;  an  intnet  niitexiits  membrane.  A  lar^^e  niiinber  of 
fecHoUft  diwsiM*  ean  Ix'  produeetl  by  fe<:*<iiiitj  cultures  or  mateiial  con- 
■ininj?  eertnin  {lathiif^nie  iHicteria.  Kxainple^  of  nneh  intestinal  infec- 
tion!* are  till »'ri-iilo-i?i,  ant bnix.  typhoid  I'lVer,  Asiatie  elioleni,  Ik^  eholent, 
and  i-hieken  elirtleni.  A?-  luL"  alix'ikly  Ihi-d  nieiitioned,  the  {Hpintt^  in  the 
alinientan'  eaniil  moxl  vulnertiblc  tii  iiifeetiim  uru  the  ton^l<$  anil  the 
lynijthattc  follieleji. 

A.1  w  well  known,  indiflejrnt  foreijrn  inirtiehw,  siieh  a.^  w»nl-<lu.st,  may 
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be  taken  up  from  the  air-cells  of  the  lungs  and  conveyed  by  the  lymphatic 
current  to  the  bronchial  lymphatic  glands,  but  under  normal  conoitioDs 
these  particles  do  not  enter  the  general  circulation.  It  is  probable  that 
bacteria  may  be  disposed  of  in  the  same  uay.  It  is  said  that  some  of  the 
bacteria  of  the  septicBemias  of  animals — as,  for  example,  the  bacillus  of 
rabbit  septicaemia — may  enter  the  circulation  through  the  lungs  without 
leaving  behind  any  manifest  lesion.  We  have  no  conclusive  evidence 
that  the  micrococcus  lanceolatus,  the  streptococcus  pyogenes,  or  the  other 
pyogenic  bacteria  can  pass  through  the  intact  lungs  into  the  general  cir- 
culation without  causing  some  inflammation  of  the  lungs. 

The  lungs  possess  the  power  of  disposing  of  many  pathogenic  bacteria 
which  have  been  introduccil  into  them.  There  have  been  many  experi- 
ments made  to  determine  the  possibility  of  infection  with  anthrax  bacilli 
by  way  of  the  lungs,  and  the  conclusions  drawn  from  them  have  been 
widely  divet^'nt.  Buchner  and  his  pupils  claim  to  have  succeeded,  hut 
Baumgarten  and  his  co-workers  reached  a  different  conclusion.  Granutt- 
schikoif  finds  that  the  intratracheal  injection  of  anthrax  bacilli  or  s{>ores 
is  incapable  of  causing  infection  if  infection  through  the  wound  be 
avoided.  The  bacilli  quickly  perished  in  the  lungs,  sections  showing 
ilegeneratcd  bacilli  within  four  t^)  ten  hours. 

No  infection  of  an  intact  mucous  membrane,  either  in  man  or  animals, 
has  been  priKliiced  ex |«;rimcn tally  by  the  mere  application  to  the  surface 
of  the  membrane  of  the  pyogenic  cocci,  although  there  is  clinical  evidence 
of  the  [Kissibility  of  sucn  a  mode  of  infection. 

The  chief  surgical  interest  of  the  question  of  the  iwrmeability  of  intact 
mucous  membranes  to  bacteria  relates  to  the  explanation  of  tuberculosis 
of  internal  jiarts  without  tnl>ercular  lesion  at  any  portal  of  entn-,  and  to 
cases  of  osteomyelitis,  internal  abscesses,  and,  in  general,  the  cases  of  so- 
«dlo(l  cryi»tngenetie  septica!niia  and  pyaemia,  in  which  the  most  careful 
cxsnnination  fails  to  detect  any  jH)int  where  the  bacteria  could  have 
entered. 

Most  authorities  arc  of  the  opinion  that  tubercle  bacilli  can  pass 
tlivough  a  iiuiodus  surface  without  leaving  any  trace  behind  of  their 
jtri'sfuce  at  the  |>oint  of  entrance.  The  main  support  for  this  doctrine 
of  the  paswit^e  of  tuljcrele  bacilli  through  intact  mucous  membranes  is 
fduiitl  ill  the  clinical  facts.  Ortli  and  Woscner,  however,  claim  that 
iicfjtsiiiniiily  animals  fed  with  tubercle  iKicilli  develop  tulwrculosis  of  the 
uu'sciitcrii-  glands  without  any  tubercular  alteration  of  the  intestinal  mu- 
cdiis  mcnibraiK'.  liming-artcn  contests  this,  and  holds  tliat  in  all  eases 
ul"  cxpcriuiciital  tiibcn-iilosis  there  is  a  tuberculous  lesion  at  the  [wint  of 
entry.  He  explains  the  eases  of  tulx-rculosis  of  lymphatic  glands,  of 
Imiii-.  anil  (if  other  parts  observe*!  not  infrequently  in  man  without 
tnlie!vnli)>is  of  llie  Inngs  or  any  exposed  surface  by  assuming  that  they 
are  all  iii-lanees  of  iiilieritanee  of  tul>ercle  ImiciIH.  This  well-known 
<li)ctrine  of  liaiinnr.ii-leii  involves  also  the  assumption  that  tubercle  bacilli 
may  leniaiii  iur  an  iiulefinitc  time  alive  within  tlu^  body  in  a  latent  eon- 
<litii>ti. 

In  tli<'  n]iii(i(.n  i>f  tlie  wi-ilor  the  evidence  is  in  favor  of  the  view  that 
tiilieifle  liaeilli  may  enter  the  lymphatic  circulation  without  causing  any 
tuhen-nluns  allectidu  at  llie  |niiiit  of  entrance.  In  manv  cases,  however, 
where  thi<  ex])lanatiun  might  at  fii-st  be  thought  to  be  the  correct  one. 
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carL'ful  sean-'li  will  revral  the  atrium  morbi,  not  infiTniH-nily  in  tlie 
fonn  of  a  siimll  licule<l  tutiercul<>ui«  focit.-*  in  the  lunos  or  othr-r  oxiMistt] 
part.  11.  V.  Loomi^  luu«  fouuJ  tubercle*  bacilli  in  tliL' bnnicliial  glaiidd 
withiMit  tubt?n'ulinis  Icwion  in  any  iMirt  of  the  Ixxly. 

Ic  is  not  [vi^-jible  a(  prt'^t-nt  citiier  to  pn>ve  or  to  <Iii»prove,  for  man, 
the  |Hissibility  of  the  [HiK^^iigc  tlinnigli  iiii  iiitiu^t.  iiiucniis  iiiiiiilirmK'  ol* 
the  pvo^ciiic  cocci,  which  iiiv  tho  oi-jpinisni-s  tkiiially  onnccrito*!  in  the 
sj-calk-d  cn-ptogenclif  pyiemif  aod  svptic  pro«*!*»es.  It  is  true  thiit  the 
m4M>t  carufiil  oxHininjitiiui  in  miinv  of  these  (^mk-.^  fails  tu  reveail  theiUriiim 
ii!*  iiif<>oiion,  but  whn  i-an  s;iv  trint  it  nmy  not  have  Iwen  overliKiktd  ? 
Tlw  luon*  iHiin^Uikin^  the  search,  the  mure  likely  is  some  portiil  nf  entry 
I«i  )n>  fdunu.  This  [lortal  may  Ik.*  the  r<K>t  oi'  ii  cariuii^  (uotli,  llie  niitlillc 
wr,  one  of  the  naaai  i>imiaesi,  or  some  other  |«it  not  usually  examined 
at  aiitop^JC!!.  WIh>  cnn  fei>l  sure  tii.it  in  the  whole  vast  extent  of  the 
oJimentan-,  respinittfrv,  *ir  gf-nit<wirinan'  miipous  racnibranM  -lotue 
minute-  lesion,  wrvin^j  as  a  point  of  eutiT,  i\w*  iif»t  extr^t  7  Such  a  lesion 
nmv  Im>  iiiieixt^^tpir  in  si/it-,  |K'rhnp»4  no  more  than  a  neerolin  i-iiithi-liul 
cell.  Moreover,  we  have  to  consiiler  that  tlip  original  lotion  at  tiie  |>i«nt 
of  entn'  may  have  healed  M'ithout  leaving  any  recupni/uhle  tmee ;  nor 
ncerl  thi»  Ie:4ion  l)e  a  roecnt  one.  There  are  Instaneca  of  fatal  ^^eptineniia 
l(>ltowin^  mere  puiieture*  anti  (*eratehe»  of  the  t-kin  which  g;ive  n.>*i*  to 
*nin*i'ly  any  Un-nl  in  Ha  m  mat  it  m,  ami  the  sciitieieniia  may  dovehip  atler 
till-  [M.int  of  orijrinal  injtMy  has  healed  ami  bet-n  foi-jrottcn.  Jlueteria, 
im-hidiiif;  patliv>};enie  s|H^■ies,  may  reirmin  ulive,  but  iniie.-w'ent,  lor  weeks 
uittl  moiiihi%  in  tutune  luHlnnoeA  it.  would  uecn)  even  for  yrant,  within  the 
ItiKiy,  and  then,  a«  the  n^sult  of  a  truumu  or  aime  other  cause,  their 
ItalhttK'-nie  ener}*ieA  may  Ix^  Hlitniihite^l  into  activity. 

While  it  is  otrrlaiii  that  in  many  iimUin<V!»  pallnij;oiiir  mierfi-<^)rpiniMns 
mav  invade  :in  intact  nmeons  iiirmlmine  and  e:iiise  local  ant]  ^eiiend 
inh'otion,  oihI  tliat  in  some  instances  the  orfpinism  may  filter  tJie  ein-nla- 
tion  and  be  l^an.^)lu^te<l  to  di:-taut  piirts  without  manltWt  lesion  at  the 
{xiint  of  entrance,  ami  while  the  poss-ibility  of  the  latter  wx'iirrent'e  oin- 
tfyt  bedi^pnn'en  in  the  cai^  of  the  pyogenic  cocci.  neverthples,>i  there 
tUD  be  no  doubt  that  jKitholt^iail  altenitioni^  and  wouikU  of  the  ex|K)sed 
purfiiees  of  the  b<nly  open  the  way  for  the  entrance  of  the  [iatli(i;fenic 
mieoMjrj.'anUm!'  in  niwt  cur^eal  infections.  F«tr  nume  iiuthoiienie  or^-.tn- 
i«inrs  ineiudiiijr  pyt^'nie  eiHxi  of  exalletl  virulence — luieh  it;-  may  eonie 
fmm  a  ruse  of  pneriieral  peritonitis,  for  r-xnmpic — all  lliat  is  nce<l«l  i» 
tJint  tliv  {Kirt«  »hrmlu  Ik*  thu-t  o|H>mtl,  and  infection  is  sure  to  follow  their 
rntram***.  But  we  have  only  to  cuiiti-iist  the  fn*(jueney  with  which 
slr»''in<kttecus  and  other  pyojii^iiic  infecliinis  <ii>niplicjite  or  follow  tin; 
inft-etimi.-  fevers,  sueli  a.*  lyplmid,  eliameterized  by  lesions  of  niueous 
tneinbranes,  or  tlie  frequency  witJi  which  infeetinn  folliiWB  external 
wounilH  In  diaWtic  and  um{tMcat  person*.,  with  the  rarity  of  «tieh  a  sequel 
lo  injurie.-i  of  the  t^me  |KirtH  in  a  heallliy  {lerson,  to  apiin^ciate  the 
importance  of  other  faeto^^  than  the  mere  breach  of  eontinnity  in  an 
ajNM:il  Mirface  in  pnili-|M»'.int^  to  Iim*:iI  and  jfi-iieral  infectiont*.  We 
shall  rtumider  bter  the>K'  local  ami  pritlis|KHinK  cau«*s  of  jturgieal 
itifevtion;*, 

lnt<.Tesiii»j;experiinenlfi  have  been  made  by  .Seliimnielbu>ieb,  Nissen, 
Pfuld,  and  oUicrs  a»  fo  the  rapidity  of  al).sor])tion  of  luK-tfria  from  fre^h 
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wounds.  They  have  demonstrated  that  bacteria  are  taken  up  within 
a  very  short  time,  by  the  lymphatic  and  blood-vessels,  from  a  fresh 
bleeding  wound.  Mioe  inoculated  with  anthrax  bacilli  at  the  tip  uf 
the  tail  died  of  anthrax  in  spite  of  amputation  of  the  tail  ten  minutes 
after  the  inoculation.  Nisson  found  anthrax  bacilli  in  the  nearest  lym- 
phatic glands  within  one  hour  and  a  half  after  peripheral  inoculation 
of  an  extremity.  The  application  to  smooth  fresh  wounds  by  Schini- 
melbuscli  of  a  moderate  quantity  of  a  culture  uf  the  anthrax  bacillus 
or  of  a  streptococcus  lethal  to  mice  was  fatal,  notwithstanding  an  imme- 
diate attempt  at  disinfection  of  the  wound  with  the  strongest  anti-septics. 
Schimmclbiisch  and  Ricker'  were  able  to  demonstrate  in  cultures  from 
the  internal  organs  (lung,  liver,  spleen,  kidney)  anthrax  bacilli  in  an 
hour,  or  even  half  an  hour,  after  the  inoculation  of  fresh  wounds  of 
mice  with  this  organism.  They  showed  that  this  rapid  absorption  of 
bacteria  from  fresh  bleeding  wounds  applies  equally  to  jMithogcnic  and 
sji]>rophytic  bacteria.  In  cultures  from  the  internal  oi^ns  made  five 
minutes  after  the  infection  of  a  frcsli  wound  of  a  rabbit's  thigh  with  the 
bacillus  ]>yocyaneus  they  found  many  colonies  of  this  bacillus.  In 
making  the  cultures  it  is  necessary  to  use  the  whole  oi^n  finely 
divided. 

The  significance  for  the  individual  of  the  rapid  absorption  of  bacteria 
fnmi  fresh  wounds  depemis,  of  course,  primarily,  upon  the  character  of 
the  bacteria.  If  these  in  small  or  moderate  number  are  cuiKtblc  of 
causing  fatal  sejiticEemia,  as  is  the  case  with  vindcnt  anthrax  bacilli  in 
highly  susceptible  animals,  the  issue  is  necessarily  fatal;  if,  as  is  the 
case  witli  the  pyogenic  cocci,  the  bacteria  do  not  readily  gain  a  foothold 
where  they  can  nuiltiply,  their  absorption  is  of  little  consequence  in 
most  cases,  juid,  so  far  as  the  ordinary  saprophytes  are  concerned,  their 
absoi-ptioii  fnun  fresh  wounds  is  a  matter  of  indifference. 

TIic  period  iluring  which  this  rapid  absorption  of  bacteria  from 
a  fresh  wound  takes  place  is  of  short  duration.  As  soon  as  a  coagiihim 
has  funned  on  the  surface  of  the  wound  and  the  oi>en  months  of  the 
Iyiiii»hatic  and  blood-vessels  are  plugged,  the  e<mditions  are  changed, 
!iii<i  fine  particles  like  bacteria  are  no  longer  quickly  transported  into  the 
lymphatic  ami  bl<K»d  circulation.  The  surface  of  a  healtliy  granulating 
\viiiin(i  oilers  gnat  resistance  to  the  invasion  of  bacteria,  almost  as  much 
:i>ari  intact  i'xi>nscd  surface  of  the  Uxly,  Slight  injuries,  however,  such 
as  pi'oliing,  ilic  removal  of  ilressings,  and  other  nnmipulations,  may  wn- 
vcrt  ;i  gnuiiilating  surface  into  a  fresh  wound,  with  the  aeeomi»anyiug 
dangers  u'i   infection. 

Elimination  of  Bacteria  in  teie  Secretions. 

In  fnniier  time:-  it  was  tlioiijrlit  that  the  body  gets  rid  of  infectifflia 
jii;ciits  diictlv  liv  their  excietiun  tlirongh  the  emnnotory  channels.  We 
uiiw  kuMW  thai  iui<'i'ii-org:iiiisnis  an- destroyed  within  the  body  by  the 
liviiiLT  c<ll<  :i!ui  fluid-;,  and  that  this  mctluKl  of  freeing  the  IkkIv  from 
livini:  iKuieiia  i-  I'ai'  mure  etlicicnt  and  i^i  much  greater  imjHirtancc  than 
tiia(  (if  lliclr  cxcretinri  by  the  eniinictories. 

I'allin^rvnir  t»a<leiia  often  ai)]>ear  in  the  scfretioufl  in  various  infections 

'  Scliiriiiiu'llniwli,  IhiiUrh.  nu'l.    ]l'i>ebinxhnfl,  Jolj  12,  1894. 
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'«ikI  it  itt  of  interest  to  know  iiuder  what  <^iiditi<inH  they  oro 

erer«i  nnd  in  wliat  *ccn'tion*  they  ixvur.     Tlie  mode  of  eonvcynnce 

iofvvtioii-o  iir^mitMii>  i'txnii  aii  inlL-cti-d  indiviiiuul  to  otlii-r',  aiiil  tlie 

prnctii-al  measures  i>f  |in'veiiti<m,  jinuli'lenniiied  in  hii-jji-  nn*!L'4iire  l>y  the 

manner  of  elJiniuutiun  ul*  the;«  ur^iii!<iiii«  truiii  tlie  mfei-tcd  b<j<Iy. 

\Vys(<tkowili«ch,  as  tlic  result  of  a  long  Heriesof  ox|M!riniuiits,  i-nint'  to 
tb*.'  fi>iK'Ui!>i<»ii  th;it  hacteri-'i  in  the  cireiilatioii  iir«>  never  iliselmrfjitl  fntni 
tlu'  ImjiIv  tlirou^li  the  Iicaltliy  org:an:4,  tiiit  i-M^npe  only  tlirotigli  somu 
lircAch  of  eiinliiiuity  or  <itlier  lesion  in  the  exen-ton.'  nicrnhnuK-.  Ii<'nee 
tbo«e  ii«tln.>ji<.-iiic  Iiacteria  whieh  i-nu-se  ^onie  dnmaj^'  to  the  excn'torv 
Mirfiut^^i — cititl  there  lire  ninny  such  bacteria — ore  nui-^t  likely  to  apwur  iu 
thr  exen-ta,  although  haetcria  without  this  eapovity  may  («ca]»c  thrtiugh 
lesious  |>reloriiie<l  Irum  other  caui^s. 

Not  all  -oli-*-<iiieriI  investipitorv  4if  this  Milijeci  have  In-eii  ahle  to  ei>n- 
finii  this  law  of  \Vy8«ikowitwh,  aii<l  it  is  true  tlmt  iweteria  may  he  climi- 
nnUHl  from  tbt?  ein-ulation  hy  wav  of  the  exeretinn.*  witliout  tiemonstnthle 
IcfiioD  of  the  offpiu  throiif*li  which  lliey  have  |Hi.sifc(l.  It  Is  to  be  nmiem- 
bered.  bowe\*er,  that  tlw  k-jiion  may  bo  dil!]cult  to  detect,  or  may  be  of 
H>ine  !'Urh  iiridemonslrtible  rliameler  a**  that  of  the  vaBeiilar  walls  iu 
inflammation  which  jH.Tmit.H  the  [iajt.4nj^  of  leucDcytes  and  red  blootl- 
corpii^cle«. 
1  There  have  been  many  sitecial  and  im-ldeiilal  invenli^itioiw  of  iho 

^Mnltj«>ft  of  the  (xiijH-  of  bacteria  with  the  »4-ci>-lion.s.  (H*  the  ex|>eriuu-ntal 
^^Bve^ti^itions  relating  to  the  i^ubjeet  in  <rener.d  the  most  imi)4>rtuiit  are 
^HiiHc  of  Wys-sokowit.-^jh,  IVrniec  and  txraplitxti,  and  Sherrinjfton.' 
^^  Shcrriiij^lon  i'\[HTimen(ed  on  niii'c,  Rihliil;?,  and  j;iiinea-|iij:>i  by  the 
I  wdwiHain'ou.s  or  intnivenoiis  iiuH'Mlation  of  eleven,  mostly  )>ath<ijp-iiie, 
^^b>e<.'ic!i  of  iKicleria.  In  ^ixty-ei^ht  obs*.TV!itions  the  iire.-**nee  of  (Ik* 
P^^tecifie  miertMir^mihm  iulnnluceil  was  detected  in  tlie  urine  twenty- 
one  timen;  on  eight  of  these  twent}*-one  occasions  the  nre^^nce  of  blood 
ID  tlie  arioc  wa^  UM.Trtniued  by  the  epectro!<e')|ie :  and  in  a  ninth  case 
^rot^  k-sion:-  (IiiIhtcIc)  were  found  in  the  kidntv.  Sunelime--  ihe  urine 
<x>ntainc<l  iiiiirh  4-o:i;;iilalilc  albumin.  Of  the  liai'tt'ria  of  thii';:)*':!!  ini- 
portmioi'  l<>-te<I,  the  ?ta|)hvlon>ecit»  aureUH.  the  hix-illuH  )iy(K^yiineii>.  thu 
bocilliiit  anthntri.«,  and  a  Itaeilluit  prolKibly  iilentical  with  the  Krledliinder 
iei]lu»  were  Inuml  fn-ijuentlv  iu  the  urine.  In  forty-nine  ex|H'rimeiits 
,(■  ■^[Mi-iKe  iKteilli  were  found  in  the  bile  in  eighteen.  The  Imcilhiy  of 
Ruiu^*  siepticiemia  apiK-an.-d  in  the  conjiinetiva,  which  l>ec«mc  infl.inn-d, 
under  (.tindilion."  iimkingit  pniiiiible  that  it  did  not  enter  from  without. 
'jiKtng  the  |M)ints  especially  empha.«ized  by  Sherrington  are  the  fol- 
wing: 

"  At  a  time  when  e\'pri'  drop  of  the  eirenlatin;;  blooil  is  te<?nnng  with 
irnw>r]^ni:<niK  there  mav  not  he  the  rtlijifhteTrt  tran^^it  of  them  into  the 
urinan-  nnd   biliary  fluids  then  secreted,  and   they  may  Iw  coiuplelely 
^nt  from  the  aijiieoiirJ  humor  of  the  eve-ball." 

"When  (xTtyiti  iKlthofpL-nic  specich  aix'  employe".!,  a  number,  often 
|r  cou-ildenible,  of  the  inji-eted  Uieleria  lend  after  a  time  to  npiKiir  in 
apen'tion-4  of  the  kidney  and  liver,  and  their  escape  in  the  seereta  is 

'Khcrrin0on,  "  ExpcrimcnW  on  the  Kacnpe  of  UacleriA  with  ihc  Secretiona,'*  Tht 
JmirtuJ  nf  IKitknlo^  am)  Rntttriotitgtf,  F«tL,  1K![>3.  Thu  vsluable  arlicle  contlitw  a  full 
nrrinr  d(  tbc  litimUun. 
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sometimes  accompanied  by  an  escape  of  actual  blood,"  although  not  infre- 
quently there  is  no  blood  in  the  secreta. 

"The  evidence  is  against  believing  that  when  this  transit  of  bacteria 
across  the  secreting  membrane  occurs  the  membrane  w  still  normal  in 
condition,  although  at  the  same  time  it  need  not  be  ruptured  or  pervious 
to  red  blood-corpusoles." 

"  The  fact  that  the  escape  of  the  bacteria  tends  to  oocur,  not  immedi- 
ately u^wn  the  introduction  of  them  wholesale  into  the  circulation,  but 
in  the  late  stages  of  the  communicated  disea^,  suggests  that  the  healthy 
secreting  membranes  are  not  per\'ioU8  to  bacteria,  and  that  only  after 
soluble  poisons  produced  by  tne  infection  have  had  time  to  act  upon 
them  do  the  membranes  be<^e  pervious  to  the  germs.  The  fiict  ttiat 
B[}ecies  which  are  innocuous  did  not  in  the  experiments  appear  in  the 
secreta  at  any  time  is  in  conformity  with  this  conclusion." 

Pemice  and  Scagliosi  experimented  with  staphylococcus  aureus, 
bacillus  prodigiosus,  bacillus  anthracis,  bacillus  pyocyaneus,  and  bacillus 
subtilis,  and  they  found  that  these  bacteria  were  constantly  excreted 
through  the  urine  and  bile,  and  might  escape  through  various  mucous 
membranes.  This  excretion  begins  six  to  eight  hours  after  their  intro- 
duction. Virulent  bacteria  retain  their  virulence,  as  a  rule,  in  the 
excreta. 

There  are  numerous  obscrv^ations  in  human  beings  of  the  escape  of 
infectious  bacteria  through  the  excretions.  The  pyogenic  cocci  are  par^ 
ticularly  prone  to  settle  in  the  kidney  and  cause  focal  inflammations,  but 
even  without  actual  foci  of  suppuration  they  often  escape  into  the  urine. 
Xanuotti  and  Baciochi,  both  in  grave  suppurative  processes  and  in  slight 
ones,  found  the  specific  bacteria  with  great  frequency  and  of  customaiy 
viniloni-e  in  the  urine.  They  disappeared  from  the  urine  twenty-four  to 
thirty-six  imurs  after  the  evacuation  of  the  pns.  In  experimental  pyo- 
cviincus  infectious  the  si>ccific  bacillus  is  found  regularly  in  the  urin& 
Till-  microcijccus  lauceolatus  in  pneumonia  and  other  pneumococcus 
iiiti'c-tions,  tlif  typhoid  bacillus  iu  typhoid  fever,  the  stri'ptococci  in 
cryt^i]icliis  and  other  istroptotHiccus  infections,  are  often  present  in  the 
urine.  The  bacillus  eoli  coniniunis,  the  most  common  of  all  secondary 
invaders,  nftcn  es<a|H's  thnnigh  the  kidney. 

Pathcgenie  bacteria  are  oliniiuatctl  verj'  often  through  the  bile.  One 
of  the  most  coninion  lesions  in  various  infectious  diseases  is  the  presence 
nf  fi)e;il  neeruses,  sonietinu's  visible  to  the  naked  eye  and  sometimes  seen 
only  with  the  niien)sei)|K',  in  the  liver,  and  these  permit  the  passage  of 
l>aeleria  inlti  the  bile.  It  is  not,  however,  necessary  that  such  necroses 
sliould  be  present  iu  order  to  |K'nnit  tlie  escape  of  bacteria  into  the 
l.ile. 

HliK'listeiii,  in  rx[Mrinients  made  under  the  direction  of  the  writer, 
demonstniled  that  the  eolon  baeillns  and  the  typhoid  bacillus  injected 
iiilu  tlie  veins  oi'  r.il)liits<if'ten  ai)i)eai'ed  in  the  bile,  where  they  frequently 
remained  :ilive  and  in  lar^'c  number  weeks  and  months  after  they  had 
(llsi|)|i(are(l  iVom  all  of  the  internal  orgjins.  In  many  of  these  cases 
lliere  were  local  neenoes  in  the  liver.  The  pas.sage  fnmi  the  circulation 
into  llie  liile  of  tlie  anthnix  baeillus,  cf  the  micrococcus  lanceolatus,  the 
stre])t()coeeti-:  py(i<;eiies,  tlie  pyn^'enle  staphylococci,  the  Iracillus  pvocva- 
iieiis,  ami  ui'  other  bacteria  has  been  repeatedly  demoniitratcd.     Patho- 
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^Qic  bntrtoria  nre  quite  as  frequently  dischar^od  tlirotigU  the  hile  m 

jrIi  tl>«  urine. 

;(>l'  c«mr>?C'  UieU'ria  in  the  bile  will  enter  tlie  irilestiiic  wiiJi  this  secre- 

1111(1  it  iji  therefore  not  alwuy  ensy  ro  (Ictcnuiiu-  wln-tlicr  specific 

.'uio  iRicteriii  I'uuihI  in    [he  iutt'^ttiiio  in  iiirwliouf*  tli^^'jiM^-js  hiivc 

JH-har^-il  tliniii^li  the  unll  iil'  the  iudxtine  or  through  the  liver. 

^if  lluT  obstTvatiims  rvoordod  couoemiu^  the  transit  <»f  Iwcteria 

tlinmffh  the  intestinal  wall  fruiu  ihe  riroiihitiuu  liave  nut  heen  made  ut 

u  ti>  deteniiiiie  whether  or  not  the  e?«»nc  is  renllv  thrrtnjih  t!ie  intc-'tiiiHl 

muoMBi  or  l)v  wuy  i>t"  the  bile.     Neverthclofif*,  the  fix'iiueney  with  wliieh 

besnorriiafi^,  jioero^*>>.  inflnmniiiTions,  ami  uloorriof  the  iiit<-stiiiiil  miicons 

membrane  o<,vur  in  varioiiH  infiitiMUs  dir^vase;*  niiiki¥  it  hi>i;hly  prububle 

that  jiatliii^nii:  boi'teria  niay  l>e  eiiiniiiatiHl  tjiniiigh  tliiK  cliiintiel,     C«r- 

'  '    it  !•*  thai  tlic  upooiiic  infections  barteria,  not  only  of  dineases  like 

lokl  fever,  chulcni,  and  tubert'uh»sif<.  chanieterizetl  by  definite  inten- 

sioni!,  but  of  many  other  di.^sws*,  such  as  cmupoua  pneumonia, 

mia,  pywmiii,  are  often  fotind  In  the  Hew?. 

""nlHTelr  Imcilli  nmy  Ik*  pn-jfent  in  the  milk  of  IiiIm-itiiIohh  eow«  even 

rn  there  i>  no  demonstrable  tnlwroulosis  of  the  udder.     The  i«tate- 

mvni^  !w  tii  \\w  frei|uem'y  of  tins  wxnirrenee  vary.     Ernut  deniimstnited 

bv  ilw  nii<*r»!*rti|X'  tulien-lr  iKicilti  in  the  milk  of  28.ri  per  eent.  of  the 

Ihirty-Hvi'  tulK'rr.-idous  w>ws  examiut-d.  au<l  by  iiKK-iiIatiun  experiments 

in  fjO  jHT  cent,  of  fourteen  i.'<iWi*.     Hang  by  the  iniM-uIatiori  test  found 

^aktPTvw  l>arilti  in  the  milk  of  only  nine  out  of  sixty-three  tiilxrculous 

^■ta  without  mamman'^  tuliereulotds.     When  the  uilder  is  tubcrculou8 

Vn  bttf?illi  are  always  in  the  milk. 

Numcnjut)  observations  have  been  made  to  determine  whether  or  nut 
the  pyogenif!  okvi  are  exen-tpil  with  the  milk  in  putTpenil  infrt'tion.i, 
but  --im-e  we  now  know  that  the  staphyUx-oeeus  albns  is  n>j;nlarly,  and 
the  •'tiipliyh)C4Kx:nw  aun-us  ij*  sometimej',  pix-sent  in  the  milk  of  hesiltliy 
women,  the  demon-stnition  uf  ihesc  riK-ei  in  rhe  milk  in  wisiw  of  puer- 
pentl  fever  baa  Inst  much  of  its  dLiguostie  Hpiiticanoo,  There  ia, 
however,  nawm  to  believe  that,  although  the  ordinary  souree  of  the 
••tophyI'MVR-ci  found  in  tlw:-  milk  \n  fMm  the  »kin,  they  mav  be  exeretix! 
Uuvugh  the  gland  fn»iu  llie  blood  in  pyogenic  infections.  The 
of  -ttreptoTOfvi  in  llie  milk  U  more  Mignifieunt  of  nuch  ex- 
tion  than  that  of  .ttaphylococci.  In  several  cases  of  pueqienil 
>r  strepinriMvi  have  btrn  found  in  the  milk,  although  more  fre- 
riiiMtlly  tlu'V  are  missetl  in  \\\\n  secretion  umler  thet»e  circimistanct'S. 
Then?  i«  eviileniM*  that  the  pyogr-iiic  wtci-i  causing  mastitis  may  enter 
chher  from  without  thrttugh  the  lacteal  <I nets  or  may  Imve  been  depos- 
itwl  fpHU  the  ciit'uluting  bl<»od,  Karlin<^ki  claim:^  to  have  demon-itrated 
the  HtaphylmiiKTuis  aureus  inJM'Ktl  into  the  bltMKl  of  rabbits  may  be 
:tvd  through  the  mammary  gland. 
[Koik  and  Ib'nloni-Ulfii-duz/t  ami  Roxzolo  liave  found  pneumoco<N>i  in 
milk  of  prrgnant  women  ;drc<'ic<i  with  lolmr  pncnmouia,  and  the 
>nm'r  investijr-itors  demnnsiratctl  their  pn'seiice  in  iJie  milk  of  pr^-g- 
11  rabbit-'*  inmnilatetl  uiih  this  org:inisin,  and  note<|  pneunnH-ot'x-u!) 
Hcsmia  in  young  nUthitM  which  (nicked  the  breaAt  of  their  infcctwl 
icnu 
10  typhoid  haciUua  luw  boon  found  exceptionally  in  the  milk  in  cnses 
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of  h'phoid  fever.  In  experimental  anthrax  the  specific  bacillus  appean 
in  the  milk  only  exceptionally. 

Brunner  found  the  staphylococcus  albus,  von  Eisclsberg,  Preto,  and 
Tizzoni  the  staphvlococcus  aureus,  in  the  sweat  in  cases  of  pysemia.  The 
detection  of  staphylococci,  particularly  of  the  staphylococcus  albu?,  in 
the  human  sweat  does  not  necessarily  prove  that  they  have  been  excreted 
throujrh  the  sweat-glands  from  the  blood,  for  even  after  the  most  thor- 
ough disinfection  of  the  surface  of  the  skin  the  white  staphylococcus  has 
not  usually  been  destroye<I  in  the  deeper  layers,  as  has  already  been 
explained  in  describing  the  Imcteria  of  the  skin.  Still,  it  is  probable 
that  pyogenic  cocci  may  be  eliminated  by  the  sweat-glands,  for  Bnmoer 
has  shown  that  the  staphylococcus  aureus  and  the  bacillus  prodigioau 
injected  into  the  circulation  of  swine  can  be  demonstrated  in  the  sweat 
from  the  snout  after  administration  of  pilocarpine.  He  was  also  able  to 
detect  the  anthrax  bacillus  in  the  sweat  from  the  paw  of  an  infected  cat 
after  stimulation  of  the  sciatic  nerve.  He  rejwrts  only  three  experiments, 
and  it  is  desirable  that  more  work  should  be  done  on  this  subject,  as  the 
fre<inency  with  which  pathogenic  bacteria  may  appear  in  the  sweat  in 
infectious  diseases  is  of  importance,  especially  with  reference  to  possibil- 
ities of  contagion  and  to  measures  of  disinfection. 

In  Bninner's  experiment  with  the  bacillus  prodigiosus  this  oiv;anisni 
was  found  also  in  the  saliva,  and  there  are  other  obser\'ations  whicn  indi- 
cate the  possibility  of  elimination  of  bacteria  through  the  salivary'  glands. 

Conditions  favoring  the  Development  op  Subgical  Infbctionb. 

There  are  various  conditions,  relating  partly  to  the  micro-organisms 
concerned  and  partly  to  the  individual  receiving  the  organisms,  whidi 
arc  determining  factors  in  «msing  infection.  The  factors  pertaining 
to  the  individtial  are  usually  grouped  under  the  vague  but  indispensable 
term  "  liredisjHisition." 

DosACK  AND  Virulence  of  Infecting  Ba(Teria. — In  the  case 
of  stimo  iKifhogcnic  iKicteria  a  single  bacterial  cell  maybe  capable  of 
infc'ctiiig  !i  highly  susceptible  animal,  whereas  with  a  less  susceptible 
animal  a  large  niunber  of  the  same  kind  of  bacteria  nuiy  he  required. 
In  his  iiitcrcstinf;  studies  on  the  relation  of  the  dosage  of  bacteria  to 
iiil'ictidii  Watsiiri  (.'lieyno'  showed  that  whereas  a  single  virulent  bacillus 
nl'  r.ilibit  septica'niia  was  (-.ipable  of  causing  fatal  seplictemia  in  the 
liiiilih-  Misceptible  nibidt.  In  the  less  susceptible  guinea-pig  the  fatal  doM 
\\:i<  :"l(i().(lOn  bacilli  smd  upwanl ;  between  10,000  and  300,000  bacilli 
pi'udiiccd  abscesses,  and  smaller  doses  were  without  efl'ect.  In  a  mouse 
a  -iii^-'lc  itaeilliis  of  mouse  septicaemia,  and  in  a  guinea-pig  a  single  vini- 
leiil  aiithiiix  bacillus,  were  cniKilde  of  pro<lucing  fatal  infection,  whereas 
in  i'ai)liils  ami  slieep  a  ediisidcnible  quantity  of  the  anthrax  bacilli  was 
reijiiinil  to  kill  tlie  animals. 

Animals  arc  in  irciiei-al  insusceptible  to  small  quantities  of  the  pyi>- 
^'rriir  encci,  wlicthfi'  iiit I'lidiiced  snbcutaueously  or  into  the  circulation.  It 
jicnerally  lakes  scvcnil  linndrcd  thousand  of  the  cocci  to  produce  local 
;ili-i'f-s<(.>  liy  intniv  t'iir))i>  or  sulicutancous  injection,     Man  is  more  sitf- 

erjitilile    to    these    cocci. 

'  Wat^oii  (_tii>iit!,  Th:  BnlUI,  Medical  Journal,  July  31,  1886. 
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TTii-s  que-<vtion  of  dfwaijip  is  Inrjjelv  one  of  imiivi final  or  nicial  stiscept- 
ihilttv  i>n  tliL*  \mv  ItuiKl,  uikI  uf  vimlciiup  of  tlit-  niiert>-i)q;uuisms  on  the 
oiIkt  hiiiiil. 

TIw  kiinl  iif  infu'titm  prfKliic-*^  hy  iM)ine  bacteria  varies  with  the 
duM'.  It  ufu-n  huj){K.'ns  tlmt  the  imtciilatiun  of  u  vpit  Htinll  niinilMT  of 
certain  jt^tlm^'iiic  ttiict^'ria  prtKlnceii  noefr(!^,a  lai^-r  nunil>oroaniu:imly 
m  Ufcal  a^^4.■(«^,  und  u  ptilt  lai^cr  number  eaiiw  tatiil  i^tptitMenua.  This  is 
ilIu--ir.iU'tl  hy  ihe  mi(.'r«.Kx*<x!tis  luiicculiutiH,  fMiiiie  varii'tic-H  «i{'  the  HlrcjUo- 
ofM-tni--  pvdirunc?".  iwvX  t'tlicr  i>yi>j^'iiir  riK-ci. 

We  are  tamiliar  wiHi  vjiiyiii^  dt'gii'w  of  vinili^iice  m  tl)«  csise  of  a 
Ur^r  number  of  iKit)i<^eni(>  Wotorla.  InRii«nn*!i  known  to  Ik  t'apable 
of  atlecting  llic  vitality  and  tlie  virnlent-e  of  bacteria,  hucIi  as  sunlij^fat', 
de^iixmtiim,  fsnprcjphytic  f»riiwtli,  assiM-iatinn  with  other  hsietcria  or  their 
pr(MlMrl<s  aw  \\'\*\v\y  otifmlive  in  iialiirc.  Tlie  virulenpe  of  a  niici-o- 
orpinii>ni  ih-|K>nils  pnitnihiy  mainly  ii]Kin  iu  enjiat^ily  to  form  toxic 
priiflurt-i,  ii«  it  is  by  the:*e  producta  that  bacteria  chiefly  produce  their 
pollMigi'nit*  elfL-cts. 

Haeierin  which  enter  the  body  aA^n'iaIe<I  with  their  toxic  prodiii'ts 
are  much  better  .-wlapi^Nl  to  oaujk-  inJettioii  than  when  Ibey  ttiter  deprived 
of  these  p^l«llU■^--^.  These  toxie  hiiibsiariwH,  hv  damafrin;;  imme<liiHely  the 
cell-  and  tliud-i  whicli  piiitoci  the  hndv  from  infecticm,  enable  the  invacier 
t4i  p»in  a  I'lxHhold  which  it  mijfht  otherwist!  not  have  tiwured.  Vnillard 
cbiimrt  tlmt  tetuuu!^  epiirets  deprived  by  beat  or  bv  wH)*hins  of  their 
toxioi.<«t,  are  incapable  of  germinniin};  in  the  animal  Inwly  without  the 
Bt<l  of  accttisory  (rantuv,  such  a^  \\w  pn«(>noc  of  other  niiero-oi^iiismsi 
dirt,  other  fupeifrn  rintwlajnee-i,  necrotic  tif^sne,  aldmugh  the  s]>or<'s  them- 
selves are  ^till  abve  and  in  siiilable  metlia  «ipable  of  development.  If, 
hnwever,  as  i.-  ii-^mij  in  our  lalMinilory  experimentt^,  the  spoi"es  or  Iwcilli 
be  tn4iciiUite<l  with  the  toxin,  which  in  niwt  minute  dose^  ii^  of  appalling 
|M)lr-ney,  tetinnie  is*  Hun;  to  develop.  In  fact,  our  ex|ierimental  tetanus 
Ls  &4a  nilc.  4'S!«entially  a  puit:  intoxic:ition. 

Tlu*  varyinjr  n^i^idt?.  which  follow  ihe  introduction  into  tl»e  body  of 
nvop'nic  (VK^i  derivixl  fmm  dilVeivnl  source.-*  dr'|H'nil  doubtle-w  in  iwrt 
ujHin  wht-ih«*r  thej*e  «-«K-ci  enter  the  lif^ucK  alitiuly  ei|uippeil  wltli  a 
nippr\'e  forcr  of  |i<iiM)nons  pro<hietfl  nr  vawt^t  iH-giu  the  tijrht  unamiii). 
The  innrulatton  of  infectious  mnterint  coming  directly  fmm  the  human 
body,  as  from  a  <w^.•  of  pncrpenil  peritoniti,'^,  ami  recvivetl  perhaiw  onlv 
in  a  puncture  or  .Tcralch  of  the  i^kin,  may  manifest  dif^si-itmtis  effeet.-i  with 
whicli  We  are  not  tuiiiiliar  in  inoculation!^  with  our  arlilicial  culture^  of 
tiie  nvoj^Miie  eooei  nblHirx'tl  fmm  llie  ^me  imurce. 

Tlie  nticnteoi-cuM  lanecolatu.s,  the  Tctreptoniccwi  pyogenes,  and  tlie 
p^'ogcnic  etaiihyhieocci  are  mttable  for  the  wide  variations  of  their 
viniU'iice.  *1  he  lanceohile  eooiais  ipiickly  la^es  ittt  vinilenee  in  artificial 
cullun'--'. 

The  writer  ban  rt'iiorteil  ob.m^rvalions  as  In  the  varyiiifr  virulence  of 
the  ktnphyitM'DM'rU'^  ;uireiiH  cultivate*!  iVom  different  source*.  Somr  broth 
culture!!  were  fatal  to  nibbiti>  within  Iwentv-foiLT  to  forty-eight  hours 
wlu-n  injeetcfl  into  the  circulation  in  the  dom.'  of  0.1  e.c,  and  other 
rnltun>!^  injectoil  in  Uic  aame  way  prf»duce<l  tki  apparent  cflTcot  in  the 
d<*M'  of  l.-i  e.c.  nctween  tlu^^e  exlrenies  wen*  eultnn-s  of  all  degrees  of 
intermetliale  vinilenw.     In  the  majority  of  caaes  0.2  to  0.3  e.c.  of  fn>3h 

Vat.  I.— I* 
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bouillon  cultures  killud  t]m  niiiniul  witliin    three  lo  tvven   day?  after 
intravenous  injwtiuii.     Tlie  varijitions  in  virulence  of  the  strep!* to»<_vu»^ 
pyupenes  are  even  more  strikinj;.     Pathogeuic  bacteria,  ei<j»eeially  jm 
penie  e«ec-t,  obtained  frum  au  infeeted  in(livi<hm]  are  mure  likely  to  b 
highly  vindcnt  than  when  oultivated  fmm  other  source!*.     There  are,J 
boM'ever,  many  exittiitiuus  to  ilii»^  frf^jH-i-al  niln.  j 

In  various  wi\ys  um-  wciikcricd  vrridonce  of  palhngenic  hoctrria  may 
become  augmented.  Anu>ng  the  n>oe>t  impoi'tunt  ol  those  tray^  with 
wliich  we  am  a(X|iuiiiitetl  aiT  ri'iK-ateil  pHKrap-  through  the  nnimal  iKxIy, 
flsjiociarinn  wirh  nther  Imrteria  or  tht'lr  products,  and  the  addition  of  cer- 
tain eheniical  substances. 

The  clianicter  of  the  infection  varies  often  with  the  degree  of  viro* 
lence  of  the  8i)ecitic  micro-organism.  Bacterial  species,  which  when  higfair 
virulent  may  kill  niiickly  with  r^^pticiemia,  may,  with  wrakenetl  vini- 
lenee,  Tf<|uin^  a  much  tongrr  perioJ  Ui  pmdiic*'  the  «ime  etrw-ts,  or  mar. 
give  ri.se  lu  only  local  inHiininiation  without  general  infection.  It  isl 
especially  with  Ijiictcria  of  atlcnuatcd  vinilciice  that  the  matter  of 
dosage  may  l>e  ii  controlling  factor. 

The  vamng  Wnileiiec  of  the  pyoj;^ie  eoeci  is  one  of  the  facttn*  iu 
the  explanation  of  the  remarkably  diverse  effects  which  these  oi^rnnistni 
lire  ca}mble  uf  pi'odueing  in  the  animal  Ixidy.     TIicm.'  eoeci  may  ondtf 
diflcreut  ciri-rnnstiniecs  cause  all  grades  and  khidi^of  tnfliunmation,  mtoii^ 
fihriiKiuH,  fiappurativc;  Uiey  may  cause  IcK-alizcd  intlainnmtiitns  and  gen-' 
enil  infections.     But  tlicn^  are  other  eircumslance*:  besides  the  di-grci!  of 
virulence  which  control  these  varying  re>-iulls.     Kqually  impiirtunl,  inJ 
many  caws  mure  iui|iortatit,  controlling  factors  are  the  niaiiner  of  inva- 
sion of  the  niicro-orgnnUm  and  various  local  antl  geucnd  prcdiftKipiingl 
comlitinn^. 

In  fact,  there  is  no  definite  and  constant  relation  U'tween  tJie  charac- 
ter and  the  severity'  of  an   infection  pivwhice*!  in  man  by  pyogenic  erici^^ 
aiid  the  virulence   of  the  cocci  culiivatt^  fi-om  the   case,     I" ixim   the™ 
gravest  scptica-mias  cocci  of  slight  degrees  of  vinilence  niav  be  culti- 
vated, ami  fri»m  a  simple  epidermal  pn^tute  cocci  of  high  virulence,  M 
tested  upon  animals.     There  is  reasmn   lo  Indie ve  that  the  vinileuco  of . 
the  micro-organisms  may  he  modified  during  the  cimrse  of  an  infi\iifin,j 
so  (hat  we  cannot  neeessirilv  dniw  conclusions  as  l«  the  priuiury  vini' 
lence  of  the  organism  at  the  time  of  its  invasion  fmm  tlie  vinilem 
notetl  in  cultures  from  later  stages  of  the  disease. 

JJactkhiai.  /V>iS<K'iATioN. — Itiicteria  are   not  usually  found  in  tti 
external  w(trld  under  natund  conditions  in  pure  culture,  but  thev  ni 
mixed  together.      Mixed   infections  are  conuiion  in  luimun  bcingH.     Ii 
supiiurating  w<iunds  we  usually  tind  more  tlian  one  haetcrial  sjHvies.     H 
is  of  importance  to  learn  the  relations  of  these  bacterial  associations 
infection.     We  are  at  prcwnt  only  iniperfwily  infnnnetl  as  to  these  reli 
tions,  hut  we  know  that  they  are  often  of  gn-sil  significanw.     Onlv  the' 
more  salient  points  wliieh  dirwily  bear  u|>on  our  theme  can  be  rtin- 
sidfrtn]  hi*n'. 

The  association  of  one  haetcrial  species  with  another  may  Ik*  without, 
intluencc  upon  the  development  or  the  properties  of  either,  or  one  spwk 
may  he  favondile  t<i  the  growth  or  enhance  the  virulence  of  another, 
oue  species  niny  l>e  antagonistic  to  another  or  in  various  ways  modiiy  itsS 
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(diameters.  Bacteria  exert  tliolr  inflncjino  on  each  other  in  large  part 
IfarM^h  their  chemical  pnKhicts,  and  it  is  oAeu  po^tblf  I'j  hrin^  aiKUit 
modiwntion:!!  of  rhanifttT  hy  oximsing-  one  s|»ecie:?  t(i  llie  action  of  the 
ohi'iuical  piixiiiL-U  *.»(*  aiuitlier  ^|K^-irs. 

Thr  |Hiih*>^-ni(!,  tlic  chri'incigi-nic,  iht-  furmentativc,  and  the  other 
vitnl  nianitVsiaiion**  of  bacteria  may  ho  infhioncod  by  their  conibitiation 
flrilh  (iK'h  iithrr,  Thir  Imcillu!^  uyocvanexis  may  lose  its  ikimtf  of  pnn 
ilii(-in|£  |Hj»nnn(  when  ooiuhiniMi  with  certain  other  hacteriii  (Mfllisiim 
nil]  Schiiniiifll'UM'h).  In  niixnl  cuIturi'M  •)f  tvilain  twicUTia  <'}H'iiiii.':iI 
prvMhicts  ini)%- 1h- t'onii^l  ami  fcrnicnUitioiiH  itnHhunl  which  ncitht-r  uf 
llie  Kjiecicii  ii)  the  ciiltnrc  is  csipiiWh'  nf  prtxhicin^  by  it.«cU'  nlonc  (N'oncki, 
Burri,  and  Stuixer).  Xu  niixud  cultures  uf  Iwu  piillK>g(.-iiic  bncteriu  a 
Imyeromaunt  at'  the  toxic  proihietb  of  une  or.buth  nuiy  be  furnied  tlian 
(.'ithcr  pftwliices  when  in  pure  culture  (von  Schrrich-r). 

Thf  etrwtw  followinjf  the  corienrri'iit  inorulatiun  of  two  kinds  of 
iKU'tcria  vanr.  The  ."bworiarion  niav  be  withinit  iiiHiiencc  a**  rc^rda 
infcrtion.  The  result  may  be  lliut  the  developnu-iit  uf  a  deadly  sjHvies 
of  liHcteriun)  in  chei-ke<l  Iiy  the  inlnxbiction  of  nnotht-r  i^iKH'ies  M'hieh  is 
relatively  IwnnleiM.  Tlh?  only  (--irikinj^  inj^tanec  nf  this  is  the  effect  of 
Uie  inoculation  of  the  strcptoeiKreiis  of  erysijtelas,  the  Imeilhw  tif  Fried- 
lAmter,  and  of  several  other  specie:*  of  iKietenii  sinuillaneoii-^ly  with  or 
■shortly  Ix'fore  ur  after  inoculation  with  the  anthnix  bacilliifi,  Thei*e 
liacKTta  or  iheir  Mnklnct»<  introiliieed  into  the  Imdy  ai-e  capable  of  pn-- 
ventinfc  the  developing  »"'f  the  anthrax  baeilhis  and  of  rcscuin>(  the 
Bniioal  from  curuiiii  desLth  (Kumieneh  and  othent).  VariuuH  (-xplaim- 
tion-  of  thif*  effwirt  are  piven  by  difffrvnt  writers     The  effect  h  pmb- 

\  ably  referable  m>t  wo  much  to  a  <lirect  ant:i^oniwn  of  one  ppccics'  to  the 
other  a.*  to  an  iiiij^nientalion  of  the  :in(ilMii'teriiiI  jJi'ojM'rties  of  the  celln, 
which,  aceKinlin;^  t»i  von   Dungern  antl  Metj^-hnikoit,  ix  maiiifcsteil  by 

I  iiK-miH.tl  plui^iHrytie  activity  of  tlic  lencfvytes.      IJocteria  in  general 

j  which  cniw  «ippnnition  may  thcn*by  prevent  the  development  of  the 

,  anthrax  bacilhis  in  the  focoi*  i>f  suppuration. 

Mori'  fniinently  the  coiw-nrn-nt  inociilsition  of  two  species  of  bacteria 
iitcn-H*-*  the  danger  to  the  animal  from  one  or  both.  A  combination 
of  two  ii}>ccic»,  each  in  it^f  harmle»!,  nuiy  prove  fatal  to  the  animal 
(R/iper).  A  iHiclcrium  nV  atteiiiml«'d  vinUence  mnv  I)ecome  uuffmented 
iu  virulence  by  inoculation  in  combination  with  another  sjieeies  M'liich 
iH«d  not  necisnarily  be  ilwlf  pfitliojfcnie,  or  si<imi-thnen  simjily  In  enni- 
InnatioQ  with  the  chemical  product*!  of  another  s|K-cies.  The  fullowing 
an*  oxamplci*  of  the  exaltation  of  the  virulence  ttr  '>f  the  [Kitbop'nii: 
(■fTcets  uf  one  kind  of  InMieriinn  by  tvmibined  in<H'ulati<in  with  another 
kind  or  its  priwhicts ;  tliat  of  the  micrn^iH'cus  laneeolntnx  by  I'ombinatiou 
with  the  prolcus  vnlf?iris,  the  attthnix  iHieillus,  or  the  diphtheria  bacillus 
(Monti,  Pane.  Muhlmann,  Mya) ;  (lie  streptococcus  pyopcnw  with  the 
pn«tciis  vidj»arif*.  bai;itlu'<  prfxlliriosufs  bacilhi!?  coli  <-oiiinniiiis  (Kluiu, 
^Ion<ul,  and  Macjtifrnc) ;  the  [lyoiicnic  •(ta[ihylo<'occi  with  the  bacillus  pni- 
diiriofiiiH  or  it*  pnxlncts  ami  other  liaeterial  pnKhicts  (Oniwitz  and  l>e 
Ban'  ami  others) ;  (he  diphtheria  IwilliL*^  witti  the  stn>ptoc4KiMrs  pvi^eui-s 
nr  it*  prriducts  (Itnnx  and  Versin  ami  oilirrx);  the  typhoid  IvnciUn!)  with 
the  rtrepl-xltecuf  pyofrenes.  colon  bsicilhi!?,  and  proteus,  or  their  proilnets 
imvut,  ■*tiuun-lli);  the  bacillus  culi  commuiit?  with  the  typhoid  bacil- 
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Itis  jiiul  tilt'  streptoccHWus  pyogenes  (Pisenti  and  Bianchi-Mariotti) ;  the 
bacillus  of  syiiiptoiniitic  anthrax  with  the  bacillns  pnxligiosus  (Rt^r). 
Mention  has  already  Imwh  made  of  the  pathological  imiwrtanee  of  tlie 
as-Mieiation  of  the  tetanus  bacillus  M-ith  other  baetoria.  Of  especial 
inteix.'st  are  the  exi>crinients  of  Prudden  demonstrating  that  the  intra- 
tracheal injection  of  cultures  of  the  utreptococt^us  pyogenc*!  in  tuber- 
eulous  rabbits  leads  to  the  formation  of  regular  phthisical  rovities  in  the 
hings — a  n-sult  which  is  not  obtaine<l  by  the  inoculation  of  cither  mien>- 
org-anism  alone.  Bcrnheim  has  demoitstruted  that  the  diphtheria  Ixicillua 
grows  more  luxuriantly  and  with  a  larger  pniduetion  of  toxin  in  the 
filtrate  of  stropttH-occus  iMJuillon  cultures  than  in  onlinarj'  liouillon. 

A  most  iniiKH-tant  group  of  infections,  many  of  them  of  surgical 
inii>ortauce,  is  furnished  by  the  secondary  invasion  of  jKithogenic  bacteria 
in  the  eoui-sc  of  various  infct-tious  diseases,  such  as  typhoid  fever,  tuber- 
culosis, diphtheria,  scarlet  fever,  small-pox,  and  other  exantliemntoua 
feveiv,  Tlie  streptococcus  pyogenes  is  more  freipiently  the  infectious 
agent  in  these  secondary  infections  than  any  other  organism,  but  the 
other  pyogenic  cooei  are  not  imcommonly  concerned.  The  priinart' 
infection  incrciiscs  susceptibility  to  thest"  common  pvogenic  cocci,  which 
often  find  the  way  ojwn  for  their  invasion  bv  some  lesion  of  an  ex]K>sed 
surface  of  the  biidy.  It  is  also  ven.-  pmbable  that  the  primarj'  infi-ction 
may  bring  about  conditions  which  euliance  the  virulence  of  the  bacteria 
concerned  in  the  sec<nidary  infection.  Although  it  is!  not  nw-ossan"  to 
supimse  that  these  common  secondary  invaders  are  always  derivwl  trom 
those  whicli  are  pn-scnt  in  health  u{>on  cx}K>sed  mucous  membraues, 
nevei-thi'li'ss  tln-y  doubtless  often  have  this  origin.  Pyogenic  cocci 
obtained  from  these  secondary  infwticms  are  usually,  although  by  no 
niiiuis  always,  more  virulent  than  when  cultivattHl  from  the  hi-nltliy 
iniicinis  nicnibrancs. 

Of  especial  frcipiency  and  importance  among  the  mixe«l  and  sccond- 
arv  tnfi'etinus  licrc  in  consideration  is  the  association  of  the  tubercle 
iiacilliis  with  the  strcjitoicKTUs  jiyogenes,  the  typhoid  bacillus  with 
pyngeni*'  c(ic<-i,  and  the  diphtheria  liacillus  with  streptix-ocoi. 

Tlic  fhnntc'tcrs  of  tlic  various  niis^'d  infections  nrv.  proWbly  detci^ 
iiiiniil  less  by  a  direct  inlhiciK-e  of  one  ba<'tcrial  s[>ccies  itr  its  pnKhlcta 
npnii  :inullicr.  iillhimgli  tliis  fix-tor  a]«K'ars  in  some  eases  to  \fo  an  iraiHtrt- 
aiil  itiir,  iIkli)  by  the  action  excrteil  by  om^  c»r  Ixtth  siHt-ics  u|)on  the 
n-^i-liiiu'  powers  of  tli«'  Ihiids  and  cells  of  tlie  bmly. 

Immtmtv  ANn  l'i:i;iilsi>cpsiTl(»N. — In  no  (;lass  of  infectious  diseases 
i- llic  iiilliH'iice  of"  predispii>itiiin  as  an  etiological  factor  more  apjurent 
llini)  ill  many  of  tin-  sni-jrical  infections.  If  a  wound  could  In.'  kept 
cntinly  frci'  rnmi  pntlmgcnic  bacteria,  it  would  not  suppurate,  no  matter 
Imw  tiivi'ialilf  in  nijirr  rc-pccl-  the  liK-al  and  general  conditions  for  iufcc- 
li'in  i(iii;Iii  lie.  'flic  nccuiniici'  of  supitnnition  in  human  beings  fnini 
r-t<'i-ilr  cliriiiiriil  iiriliinls  Is  -m  cMcptioiial  that  we  need  not  consider  tliii" 
fnrni  of  -iip|.iiraiii>ii  Uru:  It  i>  not,  however,  (Kissible  in  all.  or  even 
in  nin-i,  I'a-i-;  in  kicp  l)a''i(r'Ia  wlmllv  nut  of  a  wound.  The  examiiia- 
tinii  nt' >ii-i'allrcl  aMjilic  wniimU  -linwswith  great  fnspienev  the  pn'scnt* 
■  if  liarii-tia.  and  nniably  i>\'  llic  \*hit('  skin-eiH-i-ns,  hut  also  sometimes 
of  otlicr  pynpuic  .(Kii,  ill. hiding'  the  sta|»hylor'occns  aunnis.  Althoii^ 
till'  cnc<-i  Iniiiid  uiidci'  tlicr-c  rii'<'iiiii^tanees  aiv  usuallv  of  weakeneil  vini- 
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IriitM',  nevenhi'lisM,  an  shown  by  Bfuliiigx^r  and  ot\wn,  tlicy  are  of  ^tine 
virulcn«>,  and  umy  he  dwridwlly  viriili^nt.  'I'ho  frc^iiu'nfv  wHth  which 
{tyt>(;i>nte  IwcUrria  enter  wouml-  is  by  no  nionns  fxprps»til  by  the  frc- 
4}iu-ni;y  uith  ivliirh  wuiitidH  !«ii|)[)unttv.  Everv  aiirp.'oii  kno\v>  tlint  iu 
oiTtaiii  [M't-MiiiK  Hn<I  in  rcrhiirt  (mnilitioni!  of  tlur  IhkIv  a  wduml  i.^  nintrh 
iiinrp  likely  i»  i«iiii|iurute  thnn  in  nthfiv,  although  the  •uirnc  iint-nntinn!« 
an*  tilken  to  cuanl  iiirnin-^l  tlii*  {-nliiiMtv  iif  iiiirn)-<>r^:iiii>iiii.H.  It  i;^  ihrri'- 
fitrv  II  iicitti^-r  fif  prinif  ini|H»iiini-i',  no  less  iif  pnicricjil  thitn  of  sci<-ntiric 
i»l*>m<4,  (o  Iwirn,  ?"i  fur  :is  wc  nuiy,  what  ;ire  thi.-  cuiiditioTis  which  \trv- 
AijiptyM'  an  iiiilividiuil  to  iiitW-tion.  Liiilnrtiinalely,  \\v  Mfc  at  pnx.'ut 
«ntv  iniiieHi-<;t]y  intomMxl  an  tn  innny  of  theso  con<lition». 

Pn-dwiHifiiJon  is  of  nnwt  iniportanec  in  the  etiolopv  of  those  infcc- 
Uoun  di>«-a-4-s  which  an?  I'liiiiicd  hv  micro-orj^tni^in^  to  wliich  the  individ- 
ual «»r  llu'  riix^'ic,"  U  nni  in  iht-  lii^lu-!'t  degixf  rtuw.i'[»liblc.  The  py'tgfiilir 
ci«H-i,  in  };^■lK■nll,  U'long  In  tlii^  ^i-<>np  i»f  micniwir^iuuKnii^,  Jillliongh  iln-y 
may  exi^  in  a  condition  <>f  t*Hfh  exnltt-^i  vinilencc  tliat  pixxtipi|Kisiiion 
beiiime^  II  furtor  of  no  ^^:^ilimnce. 

The  (Icjrrre  of  sTisceptinility  to  a  specific  iiiicRwirgHniEini  inflnciiees 
not  only  the  iii|mclty  to  a^juire  the  infection,  l>nt  ulso  the  eouiifte, 
*c^*»*rity.  iind  rhiinicicr  of  the  infc»rtir>n.  In  nn  individiml  of  ;rrcsit 
'plibililv  n  (iiicr'i-Hiripin'is'm  of  iittoinial^-d  vinilciKt?  niny  pniilnee 
Tvrt.-i  which  in  ii  n-Iulivdy  insiisecptihle  [htmhi  i-an  \k  noe<iriipliji|it"d 
oiily  bv  n  hijjhiy  %'irnlent  micro-or^niiim  of  the  same  8[)eeie.«. 

Tlic  Il«t■<nt^hi^^  variety  of  :iflt*etiou!)  which  may  nnd«r  ditferent  cir- 
mni'ttjineef*  lie  (riiitsed  hy  pyo^cnie  eorci,  fnini  a  simple  ejtiderniul  pnstnle 
|f>  ihc  yr-ivr-st  Heptiesfioia  :inil  pyaemia,  from  a  reroUH  to  h  t^inpptinitivc 
ioftanunalitm,  arc  to  Im*  explained  in  iKirt  by  vnriatiuns  in  the  iocnl  or 
p^t^ml  wL-«-ptibility  of  the  imlividnal,  ulthouph,  a»  already  cxplaim^l, 
otlier  fUeturf,  oueh  an  the  decree  of  virulenw  of  the  oi^runinni,  the 
nuinner  of  invanion,  and  the  nnnilM-r  of  orpani^niH  inlnKhiceil,  an>  alrvi 
ini|M>rtanl.  Wc  |(.>Sf>i'fW  nlmndant  exivcri mental  evidcnoi?  of  the  flirt  tlmt 
in  the  n-lalively  inriiiseeptibli'  many  |»!illin)ji'nie  Ijueteria  remain  hiiidizixl, 
ettiioint;  itiHiuniualinn,  wiirrr>as  the  siimc  bacteria  in  the  iii(;hlv  t*n^i>>ptibte 
inviide  the  bl<«Ml  and  internal  orpans,  eansinp  jreneral  rt.'ptieu;mia. 

luui'MTY. — (hir  eoniprehenninn  of  the  nntiire  and  im|M)rtanre  of 
pn-rti'lM^Ution  a*  a  fa<'lor  in  the  (unMBtion  of  infection!*  di«ea«e!»  haf<  been 
fueilitati-d  hy  the  incmt!*  tif  onr  knowlcdp*  comrrniny  the  faeii>r>i  iiimui 
which  imnnmity  fh-ni  the  irivahinnand  iunltipIic:ition  of  bacicriadc|M'nds; 
but  onr  innleri-tan^linp  uf  the  natnre  of  inuiiiinily  is  still  most  inenm- 
plele.  It  in  not  net-esxir)-  for  oiir  {nir|K)!<e5  in  this  eonne^-tion  to  enter 
into  u  fU-taiU-*)  <-(>nsiilen)lion  of  the  vnrion>>  iloctrino^  of  imnnmity, 
importimt  iw»  aw  the  irsnltj^  of  recent  investiRations  niMin  this  snbjeet. 
tt  will  cnfllei^  In  state  brietly  the  more  important  fact-  an^l  hv|v>thc<«e9 
4D  Gir  an  tliey  iH-nr  n|Nin  tin-  ipic»^tion  now  under  c<»nhidentliiin.' 

W'v  di-tinimi-h  nuliind  or  IirnHlitar>'  initnunity  from  ar-<|nin'd  immn- 
nitv.  I  inmnnity  may  U-  aixpiin-*!  by  R-i-overy  fnjm  an  attacK  id"a  $pe(ri6o 
inicctioiij*  di.<4ui»e,  nr  may  Ihj  artiKciallv  pn«liuT'<l  bv  vaceinniion  with 
the-  spefitic  micnMirjjanisni  or  its  pru<ltict.s  <»r  by  tlie  Injeetion  of  the 

'  The  ^'H'i'i-i'.i-  -f  .r,-.,,.-f,t„  nvnirrning  Immunity  «rc  inkcn  chicHj  from  th«  fiilltif 
krticti' nn  llii  iiriliT  ill  l\-ii["i'i>   '/'jJ-Br.U-  ij^  Ike  Tlttory  and  J^vctin  vf 

iff/iflM  Ay    1  -.  *u).  ii,  rhilatk'liihL-i,  IfSdl. 
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blixKl-^ienuu    w  other    flimU    from   indivkluaU    rendered    artiScial 
imiiiiine. 

It  i^  cei'taii)  tbut  the  variuiis  kimis  of  imtntinitv  do  uot  all  clef 
ujwn   till*  same   caiiws.     The   leading  theories  oi    iinriiiinit^'   mav  ^ 
bmupht  hilf)  two  da!«^-^« — one  which  uttribulcs  immunity  to  th**  dim 
»nd  luiivt*  liitfrveiiliun  of  the  liviug  »*!!»  of  the  bodv,  mikI  the  otiii 
nhicJi  c.xidaiiiK  iiiiiiniiiitv  hy  th<'  pni[MTties  of  tho  r-\tru-<vllul:tr  iluici 
In  thf  In-'jf  jinjilysiff  tlirtic  iinipcrtirs  (if  tlic  Invdy  fluids  nuw  dppfijij 
u|)on  tlie  activities  uf  uells,  sii  tlwt  ive  must  have  rocnurse  either  directly 
or  indirectly  to  ci'lUiIar  fuuctiuii»  iu  any  adequate  explanation  of  im^^ 
muuity.  H 

The  Icadinjr  representative  of  the  cellular  theorieit  is  the  phapocrtif^ 
tlicorv,  so  elabonitely  and  tlianiungly  develupi-d  hy  .Metschnikofl'.     Tiii* 
()up|>i>os  that  immunity  de]M-nH?!  n|N)n  the  ^.-ixure  of  iiivadiufi  inicn>'l 
orpinismB  hy  aimil>oid  cflU,  rhit-fly  Icucoeytcj'  and  otlipr  nicHMh-nni*! 
cells,  and  the  subsoijuc-nt  dostnietion  of  these  organisms  in  tlie  inlrfiir] 
of  the  eeUs.     AetMrdiuji  ti>  tlii?*  view  tlie  Umeocyt**  are  charge*!  riih 
the  defenee  of  the  Ixwly  and  fnjnige  in  a  veritahle  conftii't  ttilli  tlie 
piirasiteK.     The  signifieant-e  of  inllummatinii,  arconhng  to  MetK-hniluiff", 
is  to  hriug  (he  leiiitH'ytet*  to  the  seat  oi'  danger,  to  which  they  are  nTtradol 
by  the  positively  ehemotaetie  substances  iurnished  by  the  niienvKtrpin- 
isiu^     Innuunity  ia  ae*jiiircd  when  tlie  pluigocyte*  liave  gaiuei)  toliTuirt     i 
of  the  |M}i?ims  of  the  «|)ceific  Djien>-orpmifln]  iunl  are  no  lonpT  rquJli^M 
hy  them.  , 

There  exist?*  in  a  very  large  number  of  ca^'S  nnqnotttionably  a  |BraI- 
lcli«ai  between  phag«X'vtO(«i«  and  inimiinitc,  but  the  action  of  phnyocytu>is^ 
is  by  \Mt  uH'aus  aUvayf!  apijaivut.      We  know  that  miero-^ii-giuuMiis  D>!'y^ 
Ih'  d'estroyetl  hy  cxtnuH'Umar  agencies  us  well  as  within  the  eells,  iinJ  it 
i*  H  fair  4ue*tioii  whether  the  mi('n>-organi?m.s  Ix-fore  iheir  reee[)tion  hr 
cells  have  uot  alriwly  W-eii  daniHgi-d  hy  (Jiese  other  ageneit*.     lit  b  tmSJ 
that  Mctwhnikiitf  Juis  pn>vcii  that  phagoej'tes  may  take  up  living  loJ] 
virulent  baeteria,  and  thai  ihete  bacteria  may  degenerate  antl  die  in  lli 
interior  of  cells,  but  he  law  uut  shown  that,  a^  a  rule,  bacteria  when  tiilwuj 
lip  by  cells  have  siiffere*!  no  injurv  from  extnuvllnlar  agrnoies.     Wf| 
ptKisesa  direct  ubservations  which  prove  that  l»icteria  intnjuuecd  iutntli 
bmlv  mav  degenerate  and  die  not  ouly  within  (vlls,  but  altw  outfiidcofl 
them  in  the  huuiuri^. 

The  hiiinonil  tlmorics  of  untnral  immunity  have  la-en  t>«?'«*il  lar(.fil?] 
tiiHiu  the  flcnionMmtiim  hv  N'nitall,  Uuehner,  and  others  of  the  Imctfiv 
citlai  properties  of  the  bliHal  and  other  tluidn  of  the  Iwdy.     Buchner  ' 
given  the  uame  of ''alexins,"  and   Hankiu  that  of  *'<lefensive  protciiii',' 
to  these  l»aelcricithd  substances.     The  l>actericidnl  aloxinit  are  belicvid 
by  Koissell  and  Vaughari  lii  Ih*  iinelciiis  or  uueleinie  a<'id.     Their  actiiffl 
is  not  exerted  ef|ually  ujkhi  all  bacteria,  and  their  is  often  no  iBU-all'-liMU 
between  the  jirewnce  of  this  liactericiilal  pnijicrty  in  the  bl<»o<!  of  tW 
normal  nuimai  and  the  insuscepiibiliiy  of  tlie  animal  to  a  given  micro-, 
ofganii*m.     The  important  observation  hns  been   made,  however, 
as  the  rcfiult  of  the  intnxlucliou  of  certain  niiero-4>rpiuiiims  the  l«« 
fluids  may  a^xjuire  Iwctcricidal  [jro|N'rlies  as  n-ganls  the  orgtiniMm  iiilt 
duivl. 

The  senruh  for  tlie  origin  of  tlic  alcxiiui  Ima  led  to  the  view  tlui 
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derived  directly  from  the  cells,  and  particularly  from  the  leucocytcB. 
li-i  hoA  UhI  In  a  (Kirtiiil  rooonciliiition  between  the  nha^roc}'tic  nnd  the 

Ml  prtiiuinont  hiinmnil  thenries  of  imniunitr.     'llio    leucocytes   and 

other  i-vlU  aiv,  indwtl.  tlic  defendL-i^uf  tlii-  ImmIv  agalust  JutrmUujr  luiuiv- 

wii.-Tii.t.     They  fiirni-li  the  alexins,  the  weapons  uf  attack.     Where 

pr  accumulate  live  dcfcnnive  inaicrial  'm  conccnlnitcd,  bill  it  Is  not 

r^e^ary  thiit  llie  tKiclcria  sltoidd  Ih-  ai-fiially  inci>r|Hinttcd  in  the  biiily 

the  wlU,  nllliiiujih  the  ^Tniiei^ial  pptjin-rties  may  Im-  more  intense 

^thiu  than  without  the  wll-*.     Such  i«  (he  exphiiiation  of  natural  immu- 

nilv  mnv  adoplcil  l>y  liui-hner  and  many  utherK 

Theiv  i»i  n  kind  of  acquired  immunity  which  i?*  n()t  known  to  have  a 
pamllel  in  farnL-i  of  natural  immunity.  This  h  the  ;<o-cullcil  antitoxic 
unmunity.  Here,  ais  the  result  of  vucciiiution  with  the  tsiMt-itic  micro- 
oriBTJuii-m  Mr  it«  pniduclri,  the  IdotKl  and  fluids  of  the  imnuinixeil  animal 
havi-  iH^juinil  the  prn)H-rty  of  neutnili/.iii;;  the  pciiMtn  furmetl  i>y  the 
»!pecifi<:  oripini.-im  fn>ni  M'hieli  rhe  iudivi<hml  has  been  inimnnized.  The 
'  iciplcs  of  antiti»xie  innnuniu-  have  U-en  worked  out  for  the  toxic 
tions,  tetanus  and  diphtheria.  The  i^tme  principle  douhth-si^  liolils 
d  for  acquireil  inmiuuity  from  !*ome  oilier  difieaws,  hut  for  how  lai^ 
a  nunil>er  we  eunnol  say.  A  nio^it  ini|Mirtunt  charueteri^tic  of  this  anti- 
toxic immunitv  i?  that  by  ritiece*riive  injci'tiou:*  of  inpr«i-;inj;  amoniits  of 
the  poi.-t>notir>  !<uh.-taneci<  iuto  the  animal  thi.-  autito.\ie  or  iumiuiiizin^ 
]Hiwcr  of  ihc  fluiils  ean  U-  nii^mented  to  an  aj^toundin^  dcjiiTc.     It  is  in 

tway  that  the  :mlitoxic jK'wer  of  the  fluidx  may  be  rendered  Kuliiciontly 
I  to  exert  curative  elTeclK  when  lujix-tcd  after  the  reception  of  the 
Ific  micro-orjraiii-iiii  or  its  priKlucl.-*.  This  so-called  serum-therapy 
baa  Ihuii  far  Ik-ch  appUecl  with  tM-nelieinl  results  only  to  eaws  of  tetaniis 
nml  of  ili[(hilKTia,  and,  as  re^^nrdrf  human  bcinjjp,  it  is  more  efficient  in 
diphtheria  than  in  tctauu*>. 

I»rAt.  pHFaJisi'dsiTioN". — The  term  "  pnHlisiHisilion  "  is  often  uned 
in  11  hM»*e  -vnsc  fn  dcsipnntc  all  w>rts  of  conditions  which  incr«i»  the 
cfaaiiec!!  of  infection,  or  whteh  augment  riui«ccpt)bility  to  infection,  or 
whii-ii  iiithieucc  the  lo<idi ration,  duration,  chanicter,  or  severity  of  infco- 
|j<»ns.  A  name  which  is  n^  to  refer  to  (-onditions  Ix-lonptuir  to  nuch 
diflcreut  catepiries,  liavin^  often  nothiti^  in  eonunon,  i^  of  efturi^!  objcc- 

fwhlo,  but  common  usujfe  ;Aauetions  the  term,  and  there  ap|)ears  to  he 
better  one  under  which  to  include  tlic  various  jjoints  iierc  to  be  con- 
•rpcL 
We  di-tttin^iiih  racial  nnd  individual  prcdi><|K)^ition,  inherited  and 
Bcqnin.i|  ]iredi>^pu>-ition.  lo^-jil  and  {reuend  jiredi- position. 

Inslanci'-'.  alMiund  of  dilferencp.s  in  suiveptibilitv  t*i  infections  diseaaes 
between  diflerent  KiHH-iea  of  aninmU,  and  there  are  differences  al«j  Iietwcen, 

ferent  ni«^  of  men ;  hut  the  most  imjiortant  kind  of  jiredisjiofiition, 
repard^  tho^  3Uivi«il  infections  which  we  are  here  considering,  is 
ividnnl   pn.'ilisf»<.?iiiiin. 

Tliix  individual  pre^lisposition  may  Iw  either  inherited  or  aciiuired. 
It  may  [K-rlain  only  to  one  |Mirt  or  to  certain  parts  of  the  Ixuly,  or  it  may 

«lor)p  to  the  VnhIv  as  a  whole.     We  »umot  in  luany  instances  determine 
tethfrr  the  prr«li.'*|x«ition  is  local  or  jrencml,  and,  indt.'cd.  it  \»  often 
pikwihle  lo  draw  any  sharp  dividin^-liuc  between  hieal  and  geneiril 
ition. 
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Ijocal  predisposition  may  be  limited  to  one  or  more  of  the  portals  of 
entry  for  micro-organisms,  or  it  may  exist  at  some  point  within  the  body, 
constituting  a  so-called  locus  minoris  resistentias. 

We  shall  consider  first  predisposing  causes  of  infection  at  the  portals 
of  entry.  We  shall  have  in  view  under  this  heading  more  particularly 
causes  which  act  locally,  but  it  is  to  be  understood  that  general  predis- 
posing factors  to  be  described  later  may  produce  local  predisposition. 

Under  the  heading  of  "  Inflammation  produced  by  Bacteria "  Dr. 
Councilman  in  the  preceding  article  has  described  the  influence  upon 
pyogenic  infections  of  many  local  predisposing  factors,  such  as  the 
character  of  the  tissue  invaded,  local  ansemia,  passive  hypenemia,  the 
withdrawal  of  nerve-impulses  from  a  part,  rapidity  of  absorption,  the 
introduction  of  chemical  bacterial  products,  the  presence  of  foreign 
bodies,  previous  attacks  of  inflammation ;  and  the  reader  is  inferred  to 
Dr.  Councilman's  article  for  these  points.  It  has  there  been  made  clear 
that  any  interference  with  the  integrity  of  the  tissues  and  of  the  local 
blood-  and  lymph-circulation  is  likely  t<i  render  them  more  susceptible  to 
pyogenic  agent.«,  and  to  influence  unfavorably  the  character  and  com« 
of  a  subsequent  inflammation.  Wounds  through  a  thick  layer  of  adipose 
tissue  or  (ncitricial  tissue  or  other  poorly-vascularized  parts  are  less  able 
to  resist  the  action  of  pyogenic  bacteria  than  wotmds  of  such  vascular 
parts  as  the  face. 

To  the  i>rodisiK>sing  conditions  ennmeratcd  may  be  added  oedema  of 
the  tiBsues.  How  important  this  is  may  be  inferred  from  the  frequency 
witli  which  crysiixiliLsi  and  suppuration  follow  so  slight  an  injury  as 
puncture  of  an  o>dematous  scrotum  or  leg.  Budinger  found  that  pyo- 
gc^nic  cocci  so  weakened  in  virulence  as  to  produce  no  effect  when  inoc- 
ulated into  tlie  normal  car  of  a  rabbit  set  up  local  suppuratitra  when 
inwulated  into  nn  oar  reu<Iered  hypcncmic  and  cetlematous  by  teniix>- 
rarv  application  of  a  rubber  band  around  the  root  of  the  ear. 

The  withdrawal  of  nerve-impulses  fnmi  a  part  may  increase  its  lia- 
bilitv  to  infection.  The  factors  here  concerned  are  various,  the  most 
apparent  oni-s  being  aiiiesthesia,  disturbances  in  the  lymphatic  and 
bli>i«I  circulation,  iind  nutritive  changes.  The  question  as  to  the  exist- 
ence (if  r^pccial  tri)plii<5  nerves,  the  interterence  with  whose  function  pre- 
(li>pns('s  the  part  ttt  infectious  inflammations,  has  liecn  considered  by 
Dr.  ('ouiifilniiin.  In  a  personal  enmnnmication  Dr.  Weir  Mitchell  has 
kiinllv  favfircd  the  writer  with  the  following  expression  of  his  views 
on  this  |Hiint :  "  1  think  it  true  that  the  withdrawal  of  ner\-e-inipulses 
i'luni  II  [Ctrl  fiivoiN  infection;  that  the  withdrawal  of  ner\-e-inrfueuce 
with  parlial  failure  uf  circulatinn  in  some  eases  of  injury  still  further 
iavcii's  inlcrtiiiti  ;  that  there  is  a  (^niulition  of  traumatic  nerve-irritation 
whidi,  pn.lialilv  bv  its  abudrmal  influence  on  nutrition,  favors  infection. 
A  pjirtial  injury  of  a  nerve  setsu|)  liieal  neuritis  an<l  may  bring  on  ulcers 
of  a  pfciiliar  cliai'iirtcr.'  Jt  seems  to  nic  that  if  we  injuR'  a  nerve-supply, 
till'  chiinyi's  in  niiiscnliir  and  nerve  conditions  which  immediately  take 
plai-c  wniihl  fnvor  sticli  chcniicnl  clianges  in  the  tissues  as  to  make  tliem 
more  or  |('>s  siisci'|itilile  to  infcctitin." 

Abnornialilics  in  the  secretions  on  exposed  mucous  surfaces  and  in 

'  liUiri-tiii!:  ix.itii]iK-i  (if  sin  h  iilivrs  :in'  Ihtc  cilcd  by  Dr.  Mitchell  fmm  ihe  fnrth- 
comiiit;  li<'>>k  of  liU  s<iii,  Dr.  Juliii  II.  ^lilcliell,  on  .VcrtC'inf'urin  and  ihtir  Remote Sanltt. 
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thr  f;lnn<ls  crttnintinidiling  irith  them  ninr  be  a  local  prodispociiiiifr  cause 
of  tiilW-tinii.  (_>l»stnK'tioii  to  till-  MUtUow  uf  iKTrctiuns,  and  llie  pre^-iicc 
iif  i-aU'iili  iir  fori'ijin  bmlief  in  t-aviiie?;  or  ;rliimiular  diictf^  oiieiiiiiy:  ii]H»ti 
ex[iitsc4|  fiiirihoos  iire  ini|virtant  pnxii>pnsin^  (■jiii'.«\'i  nf  iitU-^'tioii,  a.s  is 
extftiipliliiHl  l>_v  iiilliiiiiimitioiiK  ul'  th<-  veriiiiroriii  a[)|K-iidix,  renal  |H>lvis, 
iiriruiry  atwl  gull-blnddprv,  uivtlim,  the  hilmn',  imnrreittir,  uiid  t^ilivury 
dact*. 

In  ^ni'nil,  all  traiinmlte  mitl  iiiitliid<>gi(<al  lei^ns  of  irxposed  Hiirtiiei's 
of  the  lnwly,  siu-h  a«  wntinds  licn»<»rrh.tpfs,  mn-prise:^,  wnxy  doju'iieraiHiti, 
iiiHaiiiniiitiDa,  ulix^rM,  <ilm-tun'.  t^tmiifjulation,  iici't'orBtinii,  iiicn-ai^c  iii 
gn-ater  (»r  Iciis  di-jire**  the  itiUMirttiiiilics  f«tr  the  eiitmiiee,  lixl^i^-Diciit, 
find   riitiltipliralion  nf  py.ijj;eiiif  inid  otlitT  niirro-tu-pinifiiiw. 

A  litippiiniliit^  ^urfad',  Imwcver,  offer*  L-oiisidernhlf  if?^istarHv  to  the 
grttwlli  and  iiivnsii.n  iiit<^  the  l>ody  of  mtwt  lutKof^-nu*  Iwetii^na.  I'lis  is 
rnd>iu'v<]  «"itli  nuirkc^l  burtvrii-iilal  pniiHTtiif*,  Iwrtli  in  itf  CT»rpii.H.'nlar 
eli-nient.-'  and  itn  fluid  ctin^ttiinents,  aii<l  llif  tipixtrltinitic-'^  tor  ahsnrptinii 
friiin  II  snpptmitiiii;  surfiuv  are  niiH-li  li>s  favunihle  than  from  :i  I'roh 
wound.  •S-.-'tini  found  tital  the  Iku-iIII  of  anthnix  and  uf  niUhit  si-ptiric- 
niia  wlu'n  a|>ptie4l  to  a  sii|>[>iinitin}i;  wound  uf  tJie  nibl)it'ti  skin  pnxltii-txl 
no  infcotiuii.  altJinu^b  they  nsuUly  did  so  when  iutroducetl  into  a  frcKh 
WMind.  The  exwlenee  of  stip[iimilion,  however,  lowcn*  the  gcnernl 
ruEtifttance  ol'  tlie  biKly  t"  baoivriii. 

'Hin  varioitH  ti-viotiK  which  intcrrnpL  the  (HHitiiiiiity  and  iiitt^rity  of 
tbi'  cxi^weil  surfaces  of  tlir  ImmIv  Ijecotne  most  dangenms  (-liiiiiu<>ls  «if 
infivlton  when  I  lie  gciiend  rc^iistauci'  of  the  buily  Uy  inreetiuuM  agentis  is 
Itiwerwl,  as  in  various  infwtious  fevers  and  constitutional  discsiMt*, 

Kxj»frinient-'^  an<l  clinituil  obiwrvatioiif^  have  been  muile  with  referentie 
to  the  amount  of  daninge  ti>  the  intenlinai  eoats  wliieli  is  re^inipite  in 
onier  to  pennit  the  pas^ge  of  hnetena  from  the  intestinal  ntnul  into 
thr  iieritoriesd  i-:tvity.  M«i^t  ob-vrver>  have  lound  the  fluid  iu  tlie  eae  of 
a  Btrangiilali^l  iutfr^liual  hiTuia  frcv  frotii  iHUTlerta  in  tlii>  great  majority 
of  ouwat.  (»arr6  fouiwl  lucteria  only  one*  in  eight  tascs ;  RovMing  did 
find  iheni  iit  all  in  five  (uses ;  nor  did  Ziegler  in  live  raws;  Tavel 
_  id  Irfinz  cdttained  a  jKi-itive  re><titt  onlv  twirr  in  ^'ventfcn  ease*  of  ii»- 
1e>itinal  >tnin^ulation :  in  two  out  of  three  omental  ^truiigutatioii^  they 
found  baelcria  ;  Tietze  found  Imeteriu  in  l!>iir  out  of  nine  nises  with  the 
ptkfviiltility  that  in  potue  of  the  four  ca»o»  they  were  areidentally  iatm- 
du4i*d  from  witliont  Sanguineous  hernial  fluids  with  bloody  intiltnition 
of  the  intc^iiiid  ttvaX^  wen>  ol»s4-rved  without  the  pri'j«-(ie<'  of  htieteria,  and 
vA'ri)  the  fluid  in  s]ie>^  (iintiiinini;  net'mlie  inU-stine  <iid  not  always  I'unlain 
tnK'teria.  The  |ire^'u«'('  of  lilirinous  [HTitmiitis  over  stniiigulad'd  intestine 
diKr^  not  ne<v-s9Arity  inviilve  the  pn-is^'nee  of  Imi-teria  in  the  exudate,  as 
UuM  form  of  |H*rit<)ntlis  may  lie  ejiusetl  by  tJiL'  alisoi*|>tioii  of  thu  elu-umttl 
)nidurt>t  of  liHeieria  from  the  integtine  (eliemietd  neritoniti^).  Definite 
itu>ns  lietwet-n  the  nxidiiion  of  tin*  intestine  ana  the  piv*enee  of  hac- 
ria  in  the  hernial  me  wen-  noi  ob<i«'r\'Hl. 

For  M»me  at  nri'-wnr  in«'X|)lic-alile  r'-.i-«iii  B"t'niiceken  found  baetoria 
iu  the  faiv  of  all  of  the  tnght   str-ingulat'tl    lieruias  wliieb  he  e.\aniirii-d. 

Amdt  lias  Hhr>u*n  by  ex(ierimrnls  on  mbhits  that  Imt^eriii  may  pusA 
thr«)ugh  the  Ktrangiilalixl  intestinal  widl  xtithuul  the  existence  of  neenvi* 
of  the  intP-stine,  and  when  the  eonditit»n  of  the  intestine  iy  fueh  tliat  \t 
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qnickly  n-tiiriis  in  the*  iKirmal  state  upon  relief  from  the  strnngiilatiun. 
The  iircsciic*!  i)f  Iiiict(Tia  in  the  hernial  flnid  d<ie8  not  necessarih'  involve 
thr-  <fcvc'l())»rii('nt  of  ]K!ritoiiitis.  The  conditions  which  permit  Iwcteriato 
wninlcr  f'lvjMi  the  intestine  through  its  wall  into  the  peritoneal  cavity 
Ii!iv(>  imt  as  yet  In-en  made  clear.  Tietze  has  shown  tliat  the  fluid  from 
II  licriiiiil  sat:  posses-MW  marked  bactericidal  [xiwcr  over  some  into^tinal 
Iiiiclcria.' 

The  eritnuiee  of  the  colon  bacillus  into  the  circulation  is  usuallv,  in 
uiir  ('X[)crirnce,  associated  with  some  lesion  of  the  intestinal  muct).-ia, 
altliniijrli  this  is  not  liivariaMy  the  case,  Alwoqrtion  of  jxithngenie  bac- 
teria, [lafticnlarly  the  nyofreiiic  cocci,  from  the  diseased  intestinal  mueosi 
is  a  i'l'iiitl'ul  soun-e  ot  various  infecti<ins  of  internal  jmrts,  and  many 
cases  iTgardcd  as  crvptogenctie  sei>tieo-pyrcniiu  have  this  origin. 

The  iiii]H)rtauce  of  accessory  and  predisposing  causes  of  inflamma- 
tions due  to  luicleria  is  nowheiT  iK'tter  illustrated  than  in  the  etiology  of 
IH'Htnnitls.  as  has  U'cn  set  forth  by  l>r.  Councilman  on  jiage  180.  There 
an-  two  [irincijKd  i-lasses  of  pivdii^iM>sinp  causes  of  jR>ritonitis — naniclv, 
substances  which  tlainap'  the  emiotlielial  cells  of  the  peritoneum,  and 
solid,  iinaltsorbable  siibstaiiets. 

<  )f  cs|M-<'ial  iin|>ortarice  to  the  surgetm  is  a  knowlwlge  of  the  Iixnl 
and  jrciietiil  pn-dlsitosing  causi-s  <if  the  infection  of  wounds.  Thep'ii- 
end  predi-|M>siiig  lactnrs  we  shall  consider  later.  Fnim  what  has  alrraiij* 
been  Kiid,  it  is  a]t[Kiivut  that  while  the  surgeon  should  use  cvcri'eftbnto 
kii'p  bacteria  oiu  ol"  a  wound,  he  should  n'froin  so  tar  as  missible  from 
doing  anything  which  inli'rfcres  with  the  ix>wer  of  the  fluids  and  ccllsto 
ovei-i'onie  invading  micixt-oi-gtiiusms. 

Auiong  the  liH'al  iMiiditinus  -  which  have  Ix-en  found  favorable  to  the 
gmwih  in  wmiiuls  ol'  bacu'ria  which  othenvise  might  be  <lisi>osed  of  bv 
the  ii<-ue-;  and  animal  tluids  without  harm  may  Iv  nientioneil  straiiffii- 
laiion  ol'  ma-ws  ol"  tissue  by  ligatures ;  the  presence  of  foreign  IkxIIps, 
MU'h  a>  dnunai.'x'-tuU's  and  ctiaric  lig-aturi'S :  interference  with  the  or- 
cidatii>n  and  alwrpiion  and  the  vitality  of  tissue:-  resulting  from  undue 
I'l^-'-iurx'  or  tcn>ion  :  de;vd  spaivs:  ai.vinnnlation  of  the  fluid  ami  solid 
di-^liaii;'''-  i'i""m  a  wotuid,  e<|Kvially  wlu-n  ass«viat«-».l  with  tension  ;  nefro- 
-i-  and  d.o  u.r.nioM  of  ti-v-ues  itui^tl  by  the  ennlaet  K>f  stntng  chemical 
irri:aiu-.  If  it  \\ei\'  within  the  (lowcr  of  tlu-  sur)r»''in  to  kit-p  Iwctcna 
(V.'.i'Alv  .<i;t  I't'  «.>i:nd-  .ir  iv>  destn'y  them  \\ithout  damage  to  thetirtiii« 
u:;.  r  ;!u  v  , n:,  v,  t\w  ^\'■^^•\hl^'^<^  ni<i  mem!"nt.tl  t»uld  not  by  theinsclvB 
r.'.'i'.i  t  :;::-<•  ;:;t"iv-"..".i,  :':iT  :!:i-  jy-wir  hi  d.vs  not  at  prx-st^nt  |Hissess.  The 
-..■-,.;'■.,■,■.  .;mi»:-,v-  «-;:::.1  i^;"  :!■.<  s:;rj^T>n  is  n-'t  usually  aseptic  in  the 
:m.:.--  '  ,;-.m1  -^v.-m  :  v.::i:  >.  :'rtr    t'-i-r.i  Kict»ri;\. 

!"  .  ;'  '.'.  »'v,^'  ..■'>'.\:i  ;>  :■■  •.':..  iri-^ni'-n  --f  draimigt^iulws  into 
V     .■   '.-   '.-.\.    '•.■.■■;   .'.^:v^:■.:v    •"•::.'.:\U\\  hy  l\\\   writer:"  >V/>'.  They 

>.■■■■.■■>;■  ;•"■"  ■■"  ■.■\;st; -■■!;::-  iv*i  •■SrrT.iiioii*  tbibfir 

■    -  -■    '.    ss.s  .■■■--s-.':  Ta^rl  i=-d  L.ii;r.  "IVherdi* 

■.  ■  -      ■  -         .   >.       .■  .  ■    /v.-    -  S-inji.  Bi-l* 

,     ^  ■,  -.       *-(.;:  A  7»!— ^-".rv- iri-^i'tr-.nittfrBruclie 

■     .     -  .     .  .'  V  .■-■-'.■-■   ^  '.>  -.-,-■.  r.i4-i. 

.    ..  ,.  ■  _■        -       -.,-.:=■:■:■-*::>:-  .■-■'.i.'.ir:-..  Pr.  IVillism 

-«  -  .  .-'.-■  ■•■■-■  ,i:.   7  irc  ri^^iT'^'S-  -lyKtstion.' ** 

.-       ■        ■   ^■^  7 "V"., <■■■»< ~;i: :  ■  ".r.-,  :r;>.::  »ii  ..f  worn**- 


«I  lo  pcmove  hactorin  which  may  grt  inlo  a  wound  from  the  dii'wt 
ii'tcrifidnl  iiiHufiuH.*  oC  ihc*  wIU  untl  aii'mml  jutt-vi^.  Smmd.  Jiactcna 
nmv  inivi-l  Uy  (-iiiitiiiiKius  ^^rowlh  or  in  otluT  viiiys  diiwii  t\w-  kiiK-h  nf  ii 
(IniiiKi^^iMiilM', ujhI  su  |n'ii<-i rati-  iiil<) :i  wound  whuli  tlicy  «ith*'rwi.'ii>w..iild 
uttt  tMiliT.  \Vu  have  repeatedly  lieeii  ubk'  to  demuiistrute  tliis  iriotlu  nl' 
entrniKv  into  a  wound  of  the  white  staphylococciiH  fuiinil  so  coninionly 
in  the  e]iidermiK  The  danper  »>f  Icavtnjr  any  port  of  a  dmiuaj.t.'-tulje 
MpOfned  to  the  nir  im  lo<j  evident  In  rv<|iiirL'  luentinn.  Thir<i.  The  eluinn- 
114;  iif  drr?'--inp>  nvrt"«itali,-<1  by  \\w  prcniMiw  "f  drainnjje-tuU-s  iiicreu!** 
in  prtt(Mirlinn  tn  itj-  rn,t|iicru'y  i\v  rhiiiHT-h  of  juridentid  infttttion.  Foiirih, 
The  <Intinii^-tnW  kec-rw  iwirnder  ti(«ne.s  whirh  ini^'hl  oIIutwij**  ininie- 
diately  unite.  Ftjih.  Its  prewncc  as*  a  foreign  UkIv  is  an  irritant  and 
iiirre)W*t*  exndatinti.  .SVWA.  The  withdniwal  of  tnhes  lelY  any  eonsjiler- 
nMe  time  in  woiimU  lin'ak^  ui>  fonninj;  ^niitnlations,  ami  thus  liolli  pn^ 
loupi  ihe  proei-^4  of  repair  and  f)[K'n3  (lie  way  for  itifeclioii.  (irannlalion 
(iibue  lit  nn  ohrftaele  to  the  invasion  of  {lathogenic  hnetena  fmni  the  ssnr- 
ure,  an  ha?t  lut-n  proven  by  ex|K;rin)ent.  .Scitii/A.  After  removal  of  the 
|tl)0  tlien^  in  left  a  tnu-t  prone  lo  i^uppiirnte  nml  oRen  ^ow  in  heiitin^. 
The  advantage  from  ilic  employment  of  clrainago-tulH-Horotherdmin- 
iiuiteriHl  IH.  of  eoiiix*,  the  r»'ninval  of  weretioof',  and  tlii>-  indication 
■omes  an  nrt»eat  une  if  the  cnviiv  with  which  the  tuIie  eonintiinir-ate^ 
i«  infected  and  r^uppuniteti.  In  a  piven  ea.-t'  the  t<nr);e"n  ninf>t  weigli  the 
sflvantapi^^  ami  tlie  dtiuidvnntapei^  and  aet  wvonlmj;  to  his  jud^ieut. 
The  prrtrlire  of  niojit  sni^oai*  at  the  pre)*ent  time  of  restricting  witlnu 
nineh  uarnnver  YwiixU  than  formerly  the  nse  »i  dniinajrc-tuhe*',  and  of 
diiwiirdirij;  them  for  all  woniuU  \vliich  <ifi'er  a  fiiir  pnwiHTt  of  ]>riniary 
union,  \>  a  distinet  advanet;  in  the  teehiiitiue  of  antiM'plic  ;*iii^rry. 

The  presenei'  nf  IiIimmI  in  a  wound  i^  not  itself  to  lie  desired,  and 
modeni  .surgeons  jiu^tly  lav  i<lres!^  upon  prompt  and  i^nrfnl  ha.'nnii^ia.'-is 
in  surgical  ojH-nitJons.  IIIihmI  in  a  wuunu  is  not,  however,  iao  dangerous 
B  thing  a**  simie  have  rtup|M>«Hl  it  to  Ik-,  and  where  for  the  niditeration 
of  cavities  in  a  wouml  the  choice  lies  bctwwn  a  bJoml-cUtt  and  the  intiif- 
dnetion  of  fori'ign  njdiMaiie<-!*,  or  the  exerei^e  of  undue  tension  hv  sntunw, 
or  the  application  of  a  ver>*  large  nuniln-r  of  miture'',  or  foreiblc  un-j*- 
Kri'.  it  i>i,  ay  a  nile,  better  to  t:ike  Ihe  ehaiitieri  that  the  H|N)<'es  will  fill 
Wth  bl<MMl(Halste«r).  BI004I  |Mi'«srfl«esbneteriridnl  profwrliesjand  r-xprri- 
mpntA  made  bv  (he  writer  and  Howard '  showe<l  tlin{  virulent  pyogenic 

KphyliM-occi  injceted  into  blocKl-elots  whieh  had  InfU  allowetl  to  till 
uutl-*'uvilii'>  did  not  niidfiply  and  wca-ioneil  no  suppuration,  Jiilin 
Ttunter  WH.S  fond  of  dwelling  ii|>on  \(luil  he  tiillcil  the  vitality  of  IdiKKl, 
and  John  Chienc  h:is  direet^l  attention  anew  to  Mfnihir  \'iews.  Seheile 
hmughl  pnrmineiitly  lo  tlie  notiw  of  surgeoa-f  the  value  of  the  bl<»<xl-eli>t 
in  the  healing  of  a  c*'ilairi  elasnof  wouimIh,  and  HnIs«leiP  fiirtlM-r  extended 
tlic  field  of  iix  application.  The  uiiinteiidetl  [tti-sence  of  bliKid  in  a  wound 
by  *H«i>-ii.iiiiijr  tiiidiie  tension  and  in  other  ways  may  Ik*  a  dangi'i-inw 
111  xn  something  very  rlilb-rent  fmm  the  purposeful  application  of 

'  Wdcti,  "  Oioditiona   undprlyinc  t)w   Infn-tioii  <d  Wniin<K"   T^rfnundivitM  tf  Ike 
Mf  Chmgerm  <4  .Xmrttmn  lltt/tirmnit  nwl  Siu-ynitu,  vol.  il.,  iHfll. 
*Halihd.  "TIte  Tn-nlnient  of  WntiiifJn  wilh  *n|ieciBl  rerwpin'*  to  the  Vjtlue  of  the 
'■rioi  in  tlie  Muuecoufit  of  Dead  Kpaout"  Tkt  Jokmt  Hopkim  Ilo^ilat  Sejnrta,  toL 
,  A. 
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the  metlnni  of  hi^linfr  hy  xo-oaIl«<l  orgnnimtien  «f  liln.»fI-<N«ipiiIn.     It  Ui 
of  iIr'  (irrt  tm|KjrtniK-(!  in  prcveul  m>  I'ar  :ic  |M«SFtil>li'  ui)   U'uston  in  a 
won  ml. 

UiuJiiv  fi(rc'!*s  IS  «mn'timi^  laid  iiiMin  rtrtificial  lU-viofs  tu  t-low  iho  •«>• 
i-alli'd  ilrad  r-piUTS  tif  :i  woiitnl.  Tin-si-  spmvs  wlu-ii  mil  drjiiiifHl,  nor 
fttiifffcl  ttitli  lomgn  snbsrant-oft,  nor  oWitcratr*!  bv  Htiiurcs  or  prfwrnre, 
nor  itonuitted  tu  HIJ  with  bliMxl,  do  not,  milt-ss  vcrv  lai^e,  remain  empty 
spDCfii.  Th(>v  ((uickly  till  with  cxuiiutions  of  UiiitU  luid  cc\h,  und  tlir!« 
fluid.'*  and  rf\\r>  potwi**  antihai-tcriiil  pr<.>iKTtirs  »^  wull  as  blood.  For 
ravitieii  wilii  miyicldiiijr  M-alls,  «iidi  »s  thin<-  in  l«>uf,  the  bltKnl-plot 
niWluK)  oi'  trcjUiiK'Ht  Iiiis  lM><-n  found  r.-?pc<'iully  usi-ful. 

Siii^».i)n.iiirf  not  a^atnl  a»  to  ihi.-  value  of  lliiuipolii.-ation  ofutitt-t^ptic 
AnidKtind  snbslanw-s  lo  fn'«li  wountK  Tlicn-  Iih>*  Wn  in  rif-ent  ywire,, 
iiinlcr  tin'  tiiinio  of  jisi-ptir  siirx"T>',  a  general  tondrnry  to  t-onsidrr  tlK'tn 
H.*i(*h-s-*  (T  Itiirnifid,  lutt  wmie  surgi-uiiti  still  iidvix-ate  tlic  niitiwptti-  irri- 
ipiliim  i>r  frush  woundr^.  The  (jni-i^tion  is  nnt'  whirli  mn  Ix-  iht-idefl  only 
by  rliniv:d  L-xju'rii-nci-.  The  tx|»erimental  data  Iwiiring  u|>oli  the  ijues^ 
tion  are  the  only  ont-F  iipin-opriiite  (<i  consider  here. 

ITie  princi|wl  ohjections  urgwl  apiiiU't  the  employment  of  the  appli- 
cation oi  ,-iu-h  ilibiiifitTtjiUtf  iin  corrosive  »ublim«tL*  und  carbolic  acid  to 
fivsb  wonndHan' — -firitf,  ihiit  ihey  aeponipliwh  litileor  notliinp  in  the  way 
of  dcT'troyinji  bfietcriu  wliieh  may  have  mten-tl  the-  wound  ;  und,  itecotiif^ 
lliat  they  cauK-  m-cn.>sis  or  otlu-r  ini|«iirmcnt  of  the  tissues,  and  thereby 
ucjikeii  or  ul>(dii«li  the  antibacterial  properticti  of  tlie  tii^ucii,  and  ihim 
priHlinjHww  to  infection. 

The  cnnditions  for  the  dcstnictinn  of  bacteria  by  chemind  di.'»infert- 
ant**  in  the  tinUU  and  tifMiw  of  (lie  animal  IxHly,  even  when  the  Iiacteria 
an*  only  upon  an  exfuiH-d  Hurfaee,  are  niOPt  unfavorable  ai^  eoni|nirt>d 
witli  tlutM-  in  expcrimcntj^  with  the  sjime  ajjcntM  in  te^t-t(il)e.-t.  The 
experiments  vf  Slliinsrm-lbii^-h,  already  citwl.  do  not,  ao  he  t>eeniti  to 
HUjifHiw,  demotinlnite  the  uneleMtinesj-  of  )iiiti«;ptic  iipplii'!itit>n!^  to  wmuids 
in  general.  lIi-  fonnd  that  the  fatal  infection  of  niier  with  tlw  hnrilltut 
unthntcl.s  and  that  of  rabbi tt!  with  the  iKieilli  of  rabbit  f^^pticienila.  intro- 
duced in  lar^e  number  into  frcwh  W(Uind.s,  could  not  l)e  prevented  by  ihe 
irripatioii  (»f  the  wuiiinl  wilh  eorniMve  wibltinate  (I  :  IfHMl)  or  carbnlic 
acid  (o  |H-r  cent.)  or  other  aniirtcpliiw.  Hut  nnnc  at'  the  bac-teria  liius 
introdneed,  ns  haA  already  been  explaini^d,  are  immeiliately  or  ver\'  Mwn 
abjiurbed  l'n»rn  fresh  wound;-,  iitul  if  one  bsieillus  «r  a  verv  few  bacilli  of 
the  kind  used  by  >v'liimnielbii^'h  weiv  rims  alwiirbcd,  the  death  of  the 
animal  was  sure  to  folhnv  ;  whereas  a  i-iniihir  ahsorirtion  of  a  few  onlinaf)' 
pyogenic  cocci  ih  UMially  witliont  significance.  It  i;*  evident  that  ihiwe 
experiments  are  not  conelti.^ive  a.f  to  tb<'  iidlnenee  of  antihcptics  n{»on 
bacteria  which  remain  in  the  wound,  and  an?  not  applicable  to  the  ordi- 
nary conditions  of  wound-infeetinn  during  a  surgical  operation. 

Ileulc'  in  hir*  ex|>erinu'rit(*  oonfoniied  more  cltMely  to  eonditioits  of 
wouu<l-iuli-ction  in  num.  lie  found  that  in  won i ids  of  the  rabftitV  tisr 
inocidated  with  strcptociM-cuM  pn.'*  the  strcptoeoe<'i  n*nmined  in  the  wound 
for  six  honn*.  after  which  the  cocci  beg-an  to  iKrnpy  the  ncigld">ring 
Iyniph-g|»U!cs.  He  found  thnt  regularly  np  to  ihi'  end  of  lh«  s(?irono 
hour  a  complete  <li*iinfeetion  of  the  wound  with  sublimate!  (I  :  1000)  or 

'  Hcnie,  (JhitrrUbhU  Jiir  Chirtir^if,  IK!)-!,  Xo.  30,  Beikgr, 
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curlhiHo  ncid(4  per  cent,)eould  Iw  attaiiKit.itnJ  tlmt  v\vn  utUT  six  hours 
till' flinnftTtiun  r>«inK>timcri  iirt'VL'iilcil  tin-  ilrvcl<i|iiii('nt  of  tin- (tiHii>ic,  :in<l, 
if  imt  conipk'tcly  suerx>.«sful,  ivndercHl  ihc  jiuln^ciim'iii  iiilS-ciinn  iiiiMin- lliftii 
in  (lie  iiiKcitlalui!  ouitn)!  wir  «lii<-ii  Ma-*,  iiii't  difiiili^ctwt. 

lytffliT  lias  shown  by  hi.-!  <'jirrfiii  tests  of  the  lu-tinn  of  variiiti»  anli- 
*p|)ric  (tulwUtnciw  ii[Miri  diplitht-ritic  Ihrout^  that  it  is  possible  to  destroy 
!h«*  ;itt[KTlii-i:il  Itiu'trri!!  h_v  anliKfptic.'*  willioiit  t«'rious  tiiiury  to  thi*  ti-sKiies. 
ll  i.'s  [nissilth-  tliiit  «li.*inff(-tiuits.  without  actually  killrnn  hai-tcri«,  iimy 
rv^^niiii  ihi-ir  power  vi'  di'veloptneiit  or  wmk^ii  tJicir  viruk-uw. 

Mcviht' I'XiK'riiiit'iiU^I  hy  hhM'iilatiii);  fresh  woiiud^  of  iiil>hitt4  with 
pu*  or  with  nihiirtv*  t^mtainiiig  pyo^rctiic  cocui,  which  <'jiiisi-fi  pnii;n.'jwive 
phU'^iutiiious  intlnmniHtioi)  with  fulnl  l<'nninatiiiii.  H(r  ftmml  that,  M'ttli 
one  exception,  nil  nf  tlie  ten  woiiiid--^  itHKUilatfi!  with  ihf  (Hicci,  am)  then 
irrijr.il*'*!  «ilh  ntHrih;  f^iilt-j^ihilioii  ami  trwit*.**!  afH'pticidly,  siippiirattd, 
uilh  th<-  drvrloniiu-nl  of  |)ni);n>nsiv<-  plih-i;rni>iis  whirli  kilhil  tlic  :iiiItiih1 
uilhtn  two  wi'i'Ks.  On  tlie  otht-r  hand,  all  of  the  tni  woiiniis  with  one 
«.\<t'plii.<n,  siDiilarly  iiiocalal^l  and  treati^l  aiiti>t'])tindly  with  lysid  or 
3  |KT  (vnt.  (tirlM>lic-!icid  mhition,  IichUmI  and  the  nainuiU  ?iii*\"ivwL  Two 
of  th«-  Wounds  tnnite*!  antiwplitally  lu-ak-d  M-itJumt  supimration  ;  the 
tvnuiiniti^  eijrht  suppuratf-d,  rihouin^  that  tlu^  coct-i  had  not  nelually 
l»ot'ii  destr^>vpil,  Imt  tho  pnMH-ss  romainod  looahzfi).  l*us  from  the 
nmiiidri  trvatetl  ai*i-pti«illy  ure»t*rv«Hl  lU  vindcnc-u,  wlifiiiis  pii,-  fnua  the 
*r»unds  tri-atod  anti-t-ptically  was  devoid  nf  vinilenet  whi-n  iniK'iilntcd 
iato  aninuiU. 

Heniiaaii  and  <»thei«  hiivw  shown  (Imt  if  mrholic  utud,  corn»<iv-e  «uh- 

Iimnt**,  and  variou'*  olhor  ehomit-al   irritants  he  inJL-clwl  siihinitaneons'ly 

^  *Ho  tlie  tUMic*  and  «Kin  afterward  pyoj;;i-nif  niicnwu^pini.-'aif  he  injected 

K  «it<>  the  mnw  liH'alitv,  the  fitraiatioii  of  an  ahnH'Srt  i;*  niiieh  aioro  likely 

*■*!   fttlhiw  thai]  wlu-M  the  Ixn'teria  aiv  injfct*-*!  into  the  healthy  ti-i(*ue8. 

-^liit,  »H  McD^ntT  har;  shown,  u  Hindlar  favorio}:  iiifluenee  ii|riii  the  devel- 

hptnrnt  of  •luppiinition  andrr  tho-se  ein'tiniJila tiers  !•*  exertcil  l>y  llip  injetv 

ktn  "d'roniiuoii  sill-Mdiitic.ni  into  the  .-n!x'Utam'<nij«  tissauH.  Tlie!«e  i*x]wr- 

^i«'nl>*  are  not  iipplif^ihle  to  (Iiu  wmdtlioiw  exiwtlnjr  In  an  open  wotiial, 

"JTiut   thcv  rontirm  dinieal  tthservations  as  to  the  great  diiitfcer  of  intro- 

3ui.-ii»;f  into  the  !?ubeutaiieoU!<  ti:»«ies  of  man,  with  a  hy|KKlemiie  syiiugc, 

^ui(].->  eiiuiaintn^  pyogenic  iMtctcria. 

t'nipie-itioiinhly,  the  presence  of  necrose*,  such  as  may  be  produced 

>v  i4rong  ehemienl  rlihiniectant«,  pre^li.-'iKises  tn  pyogenic  tafiietion.      In 

oriie  i'ituntioni',  a^  in  a  elowv)  cavilv  like  the  [»eritoneal,  tlic  pre^nee  of 

?ve»  -itpertieial  nt-yi-otte?^,  which  may  atlVy^t  only  the  en«iothcli;d  (vlls  i* 

^^in   iiiii»>rlaiil  predisiHwing  cause  of  Jid'eefion,  hut  only  cxpcrii-ace  mn 

■^Kr-hvidi*  whether  siieh  slight  sniierHcial  neerrtsis  or  other  injury  which  the 

^.iRhujin,-  antiseptics  may  proiluee  in  an  external  woiirid  is  in  itself  an 

^^tn]Hir1aui  pntlisiMtsing  factor  in  the  pyngenie  inli-elioti  of  wi>und»^  or 

"^^ven  if  a  pn-<ii>>|ioMing  factor  is  not  nioi-e  than  coaiiterlBdaneed  hy  henc- 

'flE(4al  iiiHuetav-:*  exerlcfl  l>v  the  applicatt<ai  of  afiti.-«eplies.      Mcs-^ner  haa 

"^r'tjiorteil  experiment'*  on  rahbiti*  which  j^eeni  to  show  that  thr  irrigjitton 

^■f  fresh  wounds  with  'A  per  cent.  i»rlxflie-acid  solution  doc?  not  lessen 

'^in-  vital  rcj-istanee  of  the  tissues  in  a  wotmd  lo  sutjscquciit  inoculation 

"^*ith  |)yugenic  ct»cci. 

'  MeHui«r,  AuL 
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Kx|>enni<>ntH  ii|k>ii  animulK,  tltcrcfon',  fnvor  rather  than  nppci«<;  the 
anti!>r|)tie  tn-atmcnt  of  W(:iiuicl«,  m*  ilistinjrubthed  from  («»-calI«i  ase|isK 

M'u  turu  iiinv  to  lliL*  roiiMilumtii'ii  ut'  lucid  [trcdiBuo^itiuii  c-xiiitiii^  :iC 
Biiiiir  |KMiit  within  llir  ImmIj-,  iIii*  .•^wiiUcd  Iimmi-;  iiiiiinri!^  ri'sipitt'iilut'.  A  fu^r 
tJie  infL-ctioiif>  ajitiits  \ia\v  jiiu^^d  tlii-uiijjli  the  p('rtal  of  entry  and  t-nu-red 
thc'^encnil  circnlutinn  ihi-v  nuiy  linil  \waI  ctimlitioiis  fiivtinrig  their  hHJ^r^- 
ment  nml  di'vclopmont.  frithoiit  such  local  prcdiiiposition  they  are  often 
imai|Md)le  oi'  doiiij;  any  Iiarra. 

Injury.  inHinnnmlutn,  uiid  other  pro-existing  disea^te  of  on  iiitonial 
part  art'  iiupiirtaiit  and  conininn  txinditinn^  favoring  tlu-  lfx;!jj;t'im'n(  juul 
growth  of  niirn>-(irpuiisiiif^.  Tht!<rbssi«'id  I'XjH-rinH-iit  of  Clmiivcnu  ninny 
rcar:4  sigo  <)('tnonstr.it(il  the  nn-disposition  of  hijiiriHl  intcnuil  |mrts  to 
infection.  He  twistal  otFwithmit  rnplureof  the  skin  one  of  the  l«t*lu'le» 
of  a  yoHii^  rain  fmni  its  vju-ft-uhir  connw;tiuni?{bi(*t«unni^i'),  and  oljwn'cd 
that  when  he  had  injocte<l  .shortly  before  the  operation  putrid  Hiiid  con- 
taining niierti-i>f^ini»'ni.-'  dini-lly  into  the  eirc-iilalion  the  iiiJMrcil  ((^tieJe 
hceanie  the  !«?at  of  septir  j^jinprene,  while  withont  snch  injection  the  tes- 
ticle hi-uanie  necrotic  and  \\s»  aliBorUil  wilJumt  Let-oining  infwlo<!. 

The  ex|wrinients  of  Kownlwieh,  Orlh  and  M'vs«)koMiteh,  I*rutlden, 
and  others  have  (thown  that  Imeteria  do  not  readily  become  attached  lo 
tlie  .•^niiioth  surface  of  (Ik-  hmrt-valves,  l)Ut  thul  pyogenic  wieci  readily 
ndhen'  and  (*et  up  wplie  eiidn«irdi(is  when  (Ik"  valvi-s  liave  bwn  pre- 
viously torn  bv  a  sterile  prnlM>  pai^^ird  down  the  cart)ii<I  :irt»T>-.  The 
prcdis[K)!<ition  of  iniurwl  joints  und  bones  t<»  the  M>ttleDient  of  pyojjeuio 
oocei  and  of  tnbereie  bacilli  is  eiitablii^hed  both  by  clini<:ul  and  ex|Mrr- 
inientid  nbHTvations.  Pyogenic  emi^i  often  invade  foei  of  diwa^e  <-ntiK(^ 
primarily  bv  other  nrfpinisms,  ju*  is  i-xemplitied  in  tnbcrenlons  and  )riinor- 
rlneid  arthritis,  actinoniyctisis,  echinocoeens  ry-il*.  annrliie  ab-*-i>scs  of 
the  liver,  etc.  In  Mime  situationH,  particuhirly  in  the  kidney  aiai  urinHry 
tnet,  tiie  colon  Ivicilhis  often  wttles  in  prc-existinfj  foci  of  di.-senso.  Tlie 
antemic  and  dry  condition  of  the  hinji  induced  by  pulmouarr  stent»i» 
favors  the  development  of  puhiKiTairy  tiibercnlosis.  The  hyjK'ra'mic  and 
tnoi^t  condition  ai**nciate<!  with  mitral  rcpnrgitation  i:*  com  ]  Kim  five  ly 
unfavorable  to  sarli  di'vehipmi-nl,  althtaijth  l)y  no  mean*  exeiutling  this 
disease,  Pyogenic  eot-ei  not  infn>(piently  fettle  in  the  joiut-ieston*  of 
locomotor  ataxia  and  eau«*  -U|>iinnitioii. 

The  existeiM-o  uf  a  di^-wsefl  or  iTiJnred  ]>ar(  within  the  hotly  by  no 
mcsntt  involves  of  neepssity,  the  l*H-alizatioii  therein  of  infeeiioui!  pro- 
ei'sst'ji  which  may  l»e  cause*!  by  pathojienie  niicroH»rpinisms  in  the  circu- 
lation. The  damat^'ii  part  may  Iw  simreil  and  lui  n|i|Mireiit1y  healthy 
pjvrt  attacked.  The  cn<leavor  to  ulttaui  ex[R>rimentany  in  anin>flls  the 
ttK-ali?jition  of  suppuration  in  a  fractured  bone  or  other  injnuti  iir  diti- 
eu«eil  piirt.  I)V  pvttf^enie  coeei  injceteil  into  the  eireulutiun  oHen  liiilH,  and 
in  (ho  hands  of  Rinnc  failed  so  rejrularly  that  he  oppoRf«,  although 
without  snllieienl  i'ea*i<:in,  the  whole  dtwlrine  of  loeus  mmorits  reststeiitue. 
By  n  different  line  of  experimentation  Goltstein  eanie  to  the  mxnw  con- 
clu^'inn  as  Kinne. 

\Vc  are  undoubtedly  able  in  some  en«'i;  to  pxphnn  the  locidi/ntion  of 
an  infection  by  such  apparent  Iwal  pntlisix^sing  euu{<es  as  tho«F  wbioli 
have  been  mentionetl,  nut  in  many,  indeed  in  the  muj'ority  of,  instances 
of  locailize<l  infection**  of  internal  parts  we  are  unable  lo  give  nny  siitiiit- 


COSDITIOXS  FA  YORJSO  THE  nEVELOPytEST  OF  lyFECTIOyS.   303 


tactorr  explatiatinn  of  the  lofiilianion.  Wp  know  liiat  many  patho- 
genic micoHiirjianUnL*.  have  a  deciJ*.-d  prefiToriw  fur  cL-rUtin  orpins  and 
Cu«i>«ic8.  TliP  iiijrt-lion  nf  ilii-  fitu|ih_vl)K'ocfU-'i  aureus  iiitu  ihc  eiivuljititin 
of  rabliits  dots  not  lead  Xa>  the  formation  of  ah-Mx^ses  in  all  |>iirt.<  <if  llie 
l»«j<l_v.  althmigh  the  inhvi  tiioft  Iw  atrrleil  liy  the  hliiiHi-rurri'nt  uverj-- 
wheiv.  The  iihsecssc«  nre  fniind  most  frefjiicntly  in  the  kidney.*  nnd 
niyocarditim,  E4>mi'times  in  the  mu^iclcii  elsewhere,  ami  iu  young  roUhitH 
of^cn  in  the  butie-nuirruw  und  joints.  Tu  ^v  that  the  (i^ucs  in  oii>o 
part  of  tile  bcKly  offer  liettcr  conditions  for  tlic  prowth  id'  the  niien*- 
oivHnisnH  tiuin  in  other  ports  is  only  iinolher  wiiy  of  j^yiiif;  that  (he 
orynnism^  pHMhice  <lisc«.s«'  in  om*  [Mirl  and  not  in  anitthcr.  Sneh  phntsfs 
qUVt  Wi  Yvsxl  cxptauutiun  unlc-Si)  the  uuturu  uf  thei^u  b(;lter  uutiditioaseuu 
be  dc-finnl. 

Sometimes  we  onn  explain  the  Io«^lization  hy  the  manner  of  recerw 
tinn  of  the  virus,  the  vn.-^'uhir  rt>ljitiiHi  of  the  part  to  in[eete«l  iircnff,  the 
size  and  nunilM-r  »»f  the  e:i])i!iaries,  the  vdcwity  of  the  circiiliition,  and 
the  ruidinf^.«  with  «hi4-h  foreijin  [wtrtiekv-f  are  lillcn-d  out.  We  know 
tluit  fine  |)ar1ii'lc^  arc  de|i<Miie(l  from  tlic  lyniplintie  eurrenl  in  the  lyniph- 
gbuiiU,  anil  from  llie  hh«id-eirrnlalion  ehieny  in  the  sph-en,  marrow  of 
tlie  hones,  liver,  and  lvmph-j;l«mlfi.  .Moix-  often  we  ixTv  iniulile  to  give 
any  uleijuate  explanation  of  the  loeali/ation  of  an  infecliuns  pructau  in 
inttrnal  [xirin  of  the  ln_»<ly. 

(ij;.\Ki(Ai.  PitKinj-iHwrriON. — Under  thii*  heading  wc  ^hall  eonsider 
prediitpMin}^  eani*t.'fl  which  act  more  or  less  jrenerally  upon  the  whole 
iwdy.  Tlie  ellwt  of  sueh  eause*  may  be  to  ineivuM!  the  mi-seepl  ilnlity 
of  the  whole  ImkIv  or  only  of  jwrtieidar  part.«  of  the  Ixwly  to  infection. 
Tb*  fiu^lor^  here  eoncerned  are  for  the  most  ]»art  less  tinpihle  tJian  the 
local  <!aiL-4M  of  pnHli^po^iitiun. 

Orjj7J.M(«  and  [uirlM  of  the  IkkIv  may  inherit  xpeeial  vulnerability  to 
certain  lufivtions.  Su>u(>ptibility  to  certain  infcftiuus  diM-ai«(w  mav  lie 
manifej^  in  races  and  familicrt.  The  nejjro  rsieo  is  less  siisceptihle  to 
yellow  fever  tliun  the  white.  Algerian  ijla-ep  are  in  \av^v  niea-sure  insus- 
cpptihle  to  anthniN.  whieh  if*  very  falal  to  other  t»heep.  lihick  ml.t  are 
more  resistant  than  grriy,  ami  gray  rats  more  res-ii?(ant  than  while,  to 
aiiU)ni.\  (Miiller). 

Age  influences  pred {imposition,  a.-*  regnnU  t*omo  infections  diseaaes  favor- 
alily,  »  rvf^nls  otheni  unfavorably.  Wounds  iu  children,  a»  a  rule, 
bml  mitre  i|uiekly,  ami  with  le^s  danger  of  ^^npimmtioii  r^hoidd  pyngi-tdc 
Imctx-rijienter,  tlum  in  old  per)ple.  (V-rtiiin  inU'<'tions  discaws  aiv  most 
common  in  inlaney,  otJiers  iu  adolew-eneu  or  in  riuiturily  or  in  old  age. 
Osteomyelili^  i-?  nineJi  mon'  eomrnon  in  ehildn-n  than  in  adults.  This 
luiH  lieen  attributed  to  the  pred)!«[)osing  influcm-e  of  Iniuriei^  to  which 
fiiihlren  are  more  liable.  I)onhtle:itD  injiuncs  enter  into  the  caiii^itinn  aa 
a  predhnx»ing  factor,  but  it  hai^  been  ohowu  ex [>ori mentally  that  there  is 
a  piiecial  -"UMfptibility  of  the  lK>nt.*-uian'oW  of  youuggiTiwing  Hiiimals  to 
inu^ifm  by  pyogenic  eocei  injecteil  into  the  ein-titntir>n  (Kod'it,  foizi, 
Cuunuont  and  .laboulay,  Lannelonpie  and  Aehanl,  Ix-xer).  In  Uihura- 
torj*  oxpcrimenlj-  vonng  animalu,  as  a  nile,  an.!  found  lo  Iw  mon-  surtn-pt- 
ible  to  m'M>t  patliog4-nic  Ikacteriii  than  old  oneH.  There  \a  n  t^pectal  tnsn$- 
CPptibility  uf  sucklings  during  the  6n>t  montli!>uf  life  1o  certain  iufof!tious 
diAMUvs,  !<neh  U-s  mump.-s  mesLsles,  T^curlct  fever.     As  will  be  cxpluiucd 
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later,  the  embryo  possesses  remarkable  insusceptibility  to  some  infec- 
tions. 

There  is  no  evidence  that  there  is  any  difference  in  predisposition  to 
infection  between  males  and  females,  except  as  regards  infections  directly 
relatetl  to  sexual  functions. 

General  anteniiii,  induced  by  loss  of  blood,  has  been  shown  experi- 
mentally to  increase  susceptibility  to  infection  with  various  micro-organ- 
isms, including  the  pyogenic  cocci,  Friodlander's  bacillus,  and  the  an- 
thrax bacillus  (Rodet,  Giirtner,  Cliauveau,  and  others).  Oi>erative  and 
other  wounds  are  more  likely  to  suppurate  when  there  has  been  much 
hemorrhage  than  when  the  loss  of  blood  is  slight.  In  general,  impaired 
vitality  and  nutrition  of  the  body  may  predispose  to  certain  infections^ 
including  wound-infection.  More  or  le&s  plausible  predisposing  causes 
operating  in  this  «ay  are  bad  and  insufficient  food,  overwork,  depressing 
emotions,  exposure  to  heat  or  cold,  overcrowding,  bad  air,  and,  in  general, 
insanitar}'  surroundings  and  all  conditions  of  miser}'. 

A  large  number  of  experiments  have  been  made  upon  animals  to 
determine  the  infiuence  of  various  factors  in  increasing  susceptibility  to 
infection.  The  results  of  these  exi>eriments  are  interesting  and  suggest- 
ive in  many  ways.  Some  of  them  evidently  correspond  to  coDuitions 
observed  in  man,  !)ut  it  is  to  be  remembered  that  without  additional  en- 
denee  ^ye  have  no  right  to  apply  the  results  directly  to  human  beings,  w 
to  any  other  bacteria  or  other  animals  than  those  experimented  with. 
The  more  imiwrtant  results  of  these  animal  experiments  are  the  fol- 
lowing : 

I'rolongt'd  narcosis  may  impair  resistance  to  some  nath(^nic  micro- 
oi'gimisiiis.  Klein  and  Coxwell  made  frt^  and  rats  highly  susceptible 
to  uutlinix  by  n:ireosis  M'ith  ether  and  ehlonifomi,  and  similar  results 
h;ive  licni  obtained  with  cumre,  alcohol,  chloral,  mor|>hine,  and  upon 
other  animals  and  witli  other  diseases.  In  sjjeiiking  of  the  effect  of 
aiiavtliftics  in  j)redisposing  to  wound-infection  Roswell  Park'  says: 
"Then'  is  g(H)d  reason  to  think  that  chloroform  and  ether  administered 
tor  >(iiii('  tiiiie  niav  produce  such  changes  in  the  blood  and  tissues  tliat 
vilal  ]in"iss('s  of  ri'i)air,  cc'll-resistaucc,  and  chemotaxis  maybe  solar 
inteili  red  with  as  tn  tiieilitate  subsequent  infection." 

Fi'scr,  llaiikin,  and  Miiller  found  that  rats  fed  on  bread  are  more 
susccptililc  tn  aiithnix  tlian  tliose  fed  on  meat.  Miiller  observed  the 
same  de^rvei.'  uf  insusceptibility  when  the  extractive  substances  from  meat 
were  I'cd. 

C'analis  and  Morjuirgo,  and  Sacrlii  rendered  pigeons  highly  suscept- 
ilile  |u  iinilirax  liv  Iiiinger,  and  liouchard  noted  the  lowering  or  disap- 
pearance t<i  artifii'ial  iniiniinity  in  rabbits  from  anthrax  by  starvation. 
I'roliinir'i]  abstinence  IVoni  water  was  ol>served  by  Pemicc  and  Aleasi 
to  renilci'  relatively  insiisee|itilil<>  animals  more  susceptible  to  anthrax. 
Cliiiriin  ami  Itnfr'i"  round  in  falij^nie  inducHl  by  working  a  treadwheel 
a  l-icinr  uliicli  iiiereaseil  tlic  .-iisccptibility  of  rats  to  anthrax  and  symp- 
tu[ii;itic  aiithi'ax. 

V'ariiitis  elieinienl  siil>stan<'es  introduced  into  the  btnly  mav  increase 
sn-ec|.tibility  to  certain  iufeetioiis.  Gottstein  and  Mya  and  Sauarelli 
have  >liown   tliat   poisons,  such  as  clduratcs,   pyrogallic  acid,  pyridin, 

'  I'ark,  /..r.  rit. 
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vhich  destroy  rcfl  blmxl-corpust-lcs,  may  reiKler  insusceptible  unimaU 
liiyliiy  ;«ii^tfj)tible  to  cfrtuin  jBttliKgerik'  niicn.i-orgaiiisnii*,  altliough  Un— 
nutolvsi!^  tliii?  PHkIikihI  in  the  (iise  of  ^ftnw  aninmls  and  iH^rtain  cniiTu- 
of^inUms  did  not  waikcn  niitnml  immtmity.  lionomc  found  timt 
luviiiatolvsis  iind  lufmoglohiiuiriu  uium^I  t>y  iiij<i>tiou  i>f  wati-r  intu  the 
rimdntinn  of  niMiiLi  lorwi'nw]  ilip  twi^tt-mndal  power  of  the  hhHnl  as 
ni^iint*  the  staj>hvIocowu!*  aiireiit.  By  ffwlinjr  wliitw  mice  wiili  plilor- 
idxiti,  whk-h  pn.KliiifS  glviyjHiiria,  Ia'o  n'odfii-ni  thf.«P  aoiinals  higlily 
aiii«ei?ntihle  t<i  ^laiidris,  trrmi  whirh   iiorniiillv  tliry  aro  imttiiinr. 

Tlic  nio»it  inipui^ut  cluf<tf  of  experiments  t^liuwing  the  predisposing 
influence  of  certain  clicniioiil  .sitb^tAttces  upon  inteetioii  are  tho^-  in  which 
vanoiu  fenuents  ami  Ixicterinl  prorlucts  have  been  (ii?cc1.  In  coniaideriiig 
bacterial  aftsociiitlun  4|Hip!  291)  attention  ba*^  already  been  ealUil  to  the 
(art  that  the  ehi^niical  pnxluels  of  sumo  baeleria  favor  the  dcvelnpnu'iit 
iif  inleetion  witii  other  Isii-leria.  The  tiu--4,'<']>tibility  nf  an  animal  to 
infection  with  a  rtiKfilic  iiueni-or^iiisin  can  otU-ri  1m^  i[H>n-:i.'4-<l   liv  the 

fri'limiuary  or  r^iniultttnenns  inje<'lion  of  the  pi'ivJuftA  of  the  oi-ganistn. 
L  k<  not  only  the  prrxhicls  of  iKithogt-nie  buiivria  which  may  tbius 
merearie  sti.'*{*cptibilit>*,  but  iiI;*o  t!i(tse  of  e*Ttain  siiprophytir  varieties, 
partieiihiriy  i}(  (lie  onlinarv  putre  lac  live  iMwiUu-s  pntteut*.  Nor  !»  it 
necegsnry  tliat  the  baeterial  pruhiets  in  order  to  weaken  resistance  to 
infection  shonUl  cau-^e  diwtinet  tnxie  symptoms.  We  do  not  |>oA*eAs  any 
sotUfaetop.-  ex[wriniental  evideiitje  that  the  volatile  and  ftiukinn  produels 
ofputn-faitive  ilef'oinjKisition  atipnimt  >insoentiliility  In  infn'tion. 

Park,  Itoui-liunl,  and  others  lay  ntiieh  eniphin^is  upon  jiut(>-iiitosit'ation 
from  abmrplion  uf  fermentative  prmlnetri  in  the  ^lomneb  unci  intestine  as 
n  pre<-li-(">«in);  vaiitv  of  inl'eetion,  parlicnlarly  with  the  py.^'enie  (.■•.ted. 
Nenniann  and  Canon,  in  oitler  to  tet^t  the  pn-dispoc^in^  iiitlnence  of 
ah<viqttinn  «if  Jrrmrntalive  pro<lnetK  frnni  the  intestine,  lig;ite(l  aseptieally 
tlie  ;tniall  inteiitine  uf  rabbits  near  the  ileo-ewcal  valve  and  iojeeted  sub- 
euLaiuiinsly  a  ■^treptiKiK'seiKn  enldiPi'.  The  animals  with  intestinal  tilwtnic- 
don,  with  few  eti-eptions.  ili<-(i  with  ■ilrept^nvK-ens  soptieffmia.  wlieivas 
tile  atrept'X'iM.'ei  injei'ted  intn  normal  rabliits  pitidneL-^l  tmly  huiil  intlani- 
matiun  at  the  [>oint  <d'  injeetiim.  The  li^ition  of  the  intestine  elo;«<!  to 
the  sloniaeh  uti*  not  followed  by  generalixation  of  (he  strejitoeoeeiw 
iafoctitm.  So  dtndly  an  operation  a>:  lipition  of  the  intestine  intriHUiees 
m  lunny  other  ttu-iors  than  the  [)o<4sible»bsorplton  of  |t«ii;^>nniis  inte-tinal 
fin>duet«  tliat  these  exiwrinients  esmnot  be  ei>nstdei"ed  lo  prove  what  they 
u-orc  inlenderl  III  denuinslrate.  Kxtirpatinn  of  ihe  kitlney*,  willi  miIj- 
ciitiinMMi*  injection  of  rfreptocooci,  ali^i  leaids  to  general  (itreptoooccug 
infection. 

Thni  uuiny  aetrte  nnd  chronic  diseasps  lower  the  resistance  of  the  body 

L-'to    jwitlitijienic  niien^-oi-j^uii^ni"  lifti*    re]K'atedly  been   nieiitioni-d  in   the 

Mirw  of  this  artiele.  and   is  iniiver^diy  admitted.     The   inHuenr-e  of 

t^rtoin  inffctions  diseaM-s  in  favoring  the  ilevelopmeni  of  ^^eoondary  and 

Knixcd  inl<Hlion.s  lia^  lan^n  enlhrienily  referretl  t<». 

Xlinbete*  melliltiK  !«  well  known  to  inrmutc  in  a  marked  defrree  tlie 
isupoifptibilitv  to  infei^ion.  particularly  with  pyogenic  (xieei  am.!  tlie 
tnilMrrcle  loedlus.  Anionjj  inherdi^^oLses  charaeteriTwi  liy  len'^eneil  resi.-tt- 
tkaaO  In  infeetion  may  Im-  e«]>«"-«-ialIy  mentioned  aente  and  chronir  Hri^rht's 
■^iw^—'i    artcrio-sclerosib,    cui'diae  di.>ieaM>,  ulculiolism.  !<yphilth,  rieketDj 

VoL.1— » 
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scurvy,  leucocjrthsBmia,  Hodgkin's  disease.  All  of  these  diseases  an 
prone  to  lessen  resistance  to  pyogenic  cocci,  and  eqiedall^  to  the  stxcp- 
toooocua  pyogenes.  A  localued  stx^qitoooocnB  infection  is  mnch  mon 
likely  to  become  genendiced  when  it  develops  in  persims  affected  wiA 
any  of  tiiese  disrases  than  when  it  appears  in  a  previously  heaU^ 
person.  Here  also  attention  may  be  called  to  the  terminal  stzepto- 
ooccua  septicsmias  occurring  in  Bright's  disease,  heart  disease  anl 
various  chronic  disease.  They  may  not  be  distinguished  l^  ohanotv- 
istic  symptoms  during  life,  and  are  to  be  ranked  anumg  sooh  eventa  ai 
termiiml  pneumonia  and  dysentery.  The  portal  of  entry  is  moet  fiiH 
quently  the  lungs,  skin,  and  intestine. 

Of  218  autopsies  of  chronic  Bright's  disease,  general  nrUirin  imlnnian, 
and  chronic  heart  disease  at  the  Jcmns  Hopkins  Hospital,  in  154  then 
were  definite  infections.  Of  32  cases  of  looal  streptooooous  inieolao^ 
excludine  perforative  peritonitis,  t^ulated  from  the  antopey  records  of 
the  hospital  by  the  writer,  chronic  nephritis,  genial  arteno-eoLsnwii^  <r 
chronic  heart  disease  was  present  in  18.  In  11  out  of  14  oases  <^  geneol 
streptococcus  infection  one  or  more  of  these  diseases  was  present.  We 
have  observed  several  cases  of  general  atreptocoocnia  infection  in  hnocH 
cytbtemia  and  Hodgkin's  disease. 

In  a  l&ige  number  of  cases  we  are  able  to  find  no  exjdaiiation  of  As 
existence  of  individual  predisposition. 

In  conceding  to  preaisposition  ite  full  importance  as  a  faotiv  in  the 
etiol<^  of  Bui^cal  infections,  we  are  not  to  forget  that  i^ogenio  eoM 
occur  of  such  virulence  that  they  can  readily  ovemHne  the  natnral  rceiet 
ance  of  the  most  insusceptible  human  being. 

F<BTAL  InfSCIZON. 

The  embiyo  may  be  infected  by  transmismon  of  the  specific  micn>- 
oi^nism  with  the  ovum  or  semen.  The  only  example  of  this  germinil 
iDft>ctton  in  which  the  conditions  are  thoroughly  understood  ia  pdnine 
of  Hilkworms  caused  by  sporozoa,  which  have  been  stodied  in  all  stmes 
of  transit  through  the  ovum  and  spermatozoa  to  the  infected  offijprii:^ 

The  only  infectious  disease  of  human  beings  which  has  been  proves 
to  be  capable  of  conveyance  to  the  offintring  through  the  ovum  V 
spermatozoa  is  syphilis.  Congenital  syphilis  is  usuallv  due  to  germioal 
infection,  and  it  may  come  from  either  a  syphilitic  &ther  or  a  eyphilitie 
motlier. 

Ititra-uterine  or  placental  infection  of  the  fcetus  may  occur  in  mai^ 
infectious  diseases.  Although  the  intact  placenta  is  a  pmect  [^yacJogi- 
eal  filter,  which  does  not  permit  the  passage  of  inanimate  partides  fioa 
the  blcHxl  of  the  mother  to  that  of  the  Ketus,  nevertheless  patiiogaiio 
micro-organisms  are  cajiable^  of  breaking  through  this  barrier.  The 
conditions  which  permit  the  passage  of  micro-organisms  from  mother  to 
iietiis  can  f^)!iietinios  be  demonKtrntnl  in  the  form  of  definite  lesicms  (tf 
the  i)laeenta,  either  pre-existing  or  caused  by  the  specific  micro-onU' 
isms  or  their  pnMluctfl.  Circulaton*  disturbances,  hemorrhages,  d^cts 
in  the  e]>itheliuin  a>v(Ting  the  chorion  villi,  areas  of  necrosis,  and  tnber- 
cles  ill  the  placenta  have  been  observed  with  more  or  less  frequent^  in 
eases  of  fwtal  infection,  but  often  no  placental  lesion  could  be  detetm- 
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the  later  i^ta^ci^  of  nn^^nnntry  nnd  during  piirtiirittori  thp  anatomiai] 
aDiI  [>h_v-iolo)jic"-al  conaitions  would  scorn  to  be  mor»;  favorable  for  tlie 
ecujH!  of  uiH'ru-orgauUiiis  frum  the  mutiier's  bloud  to  tbc  fo^tui^  tliaii 
in  ih<'  esirly  btagi's. 

Some  micn^Hirganitsmfi  are  much  better  adapted  tbaii  others  to  pass 
tiimugfa  the  pliiceiitu  fnim  motlier  to  fteius.  In  nnimali^  the  bacilli  of 
diickcti  cholera  and  of  symptoraalio  anthrax  and  the  pyogenic  cocci 
fiw|ueutly  make  this  |Ki«4agc.  Altb<iun;b  there  lias  been  much  cotitni- 
wrsv  IIS  to  nntiinix,  it  is  now  lu^tth'd  that  iinthmx  bneilli  nf^en  pans  from 
bolfi^r  to  fti'tu?',  Ijnt  gi^nerally  in  such  small  nUM^be^^  and  without  siib- 
wqucnt  niultiplicution  in  the  ftctus  a»  lo  rcipiire  6t>ecial  inetbotlti  aud 
ean^ful  •warch  for  iheir  detection. 

lu  huniaii  beiras  infection  of  the  Avtii^  in  utero  has  been  ob8er\'ed 
in  -iuuill-pMx,  mesaies,  tvurli't  fever,  rula|i8in^  fever,  Hvpbilis,  lulK'rt^'ulo^is^ 
cn~>ti|Minii  pneumonia,  typhoid  fever,  nntbrax,  an^l  affections  caiLsed  by 

Syo^nic  cocci.  In  general,  euch  infection  is  exceptional,  but  in  nmu-. 
ifVfMon  it  int  com|«init{vcly  common.  Sur^cnl  ini}M>rtuncc  attaches  lo 
tlic  lact  timt  both  exjiL-rituents  on  aniuiaU  aud  clinical  obBcrvatiouit  t<how 
that  the  pyogenic  coctu  arc  frctpienlly  transmitted  to  the  fretne  from  an 
infcctrtl  mother. 

iX'velopeil  tuIxTcultietia  in  the  new-born  infant  is  extremely  rare, 
although  it  has  bet'n  olL'^'r\'cd,  but  this  rarity  doe^t  not  pntve  that  tiilierclc 
bacilli  limy  not  often  be  transmitted  t'rom  mother  to  f>etus.  It  takes 
time  and  imsccptibility  ibr  tul>crclc  bacilli  to  prmhice  recognizable 
I^on^  Tnl>crcle  bucilH  without  dcveloiJcil  tul>crculo»iH  have  been 
itpciitctljy  fouiiil  in  the  fu^tiinof  ItdiercnUiu."  iiiollien<.  Itin-b-llir^-lifcld 
detected  in  a  s^'ven-monthV  frrtiiH,  n-mnved  by  fie^irciin  section  from  a 
iDotbcr  with  acute  miliary  tuberculo!*!!*,  tubercle  Ijueilli  both  by  micro- 
pical  exiiminatiim  ami  by  iiiociihition  4)f  guineti-ples.  There  were  no 
'rctilous  Icsionj  in  the  fcetiis.  The  failure  to  find  tnliercle  bacilli  in 
r|5e  Dumber  of  similar  cases  can  hardly  be  reganled  oa  proof  of  their 
•ntM'.  when  erne  ocinsiJers  the  difficulty  of  demonslnitiug  tul>erele 
tli  in  !>niull  number  irregularly  4l)Ktribuli.Hl  tbrou^'h  a  lai^c  nui«« 
liout  any  li^iou  to  in<lit.»te  when>  they  arc  mo^l  liki-ly  lo  hv  found, 
jirr  finds  that  the  tmnsmis^qtm  of  tnU^ndc  bneilli  fnmi  mother  to 
U  common  in  the  cjcperimeutal  tuberculosis  »i  mice,  rubbittf,  aud 
ry  binls. 

here  is  reason  to  believe  that  the  embryo  offer*  great  re»i:*tance  to 

■n'Wth  of  tubercle  Itueilli.     Martucei   has  foimtl  that  tubercle  bacilli 

jLilatetl  into  hen-*'  eggs  before  ineuhatinn  remainnl  quiescent  during 

U'ri'Ml  of  euibrvonic  development,  but  causiHl  the  death  of  most  of 

Ibicks  from  tubcnidost^t  in  three  wet'lci^  lo  four  and  a  half  months 

Lhirth.     We  h:Lve  evidemv  that  in  human  iK-ings  living  ami  vimlcnt 

'le  liaeilli  may  rt^main  latent  in  tbc  i»u*Iy  a  long  time.     As  already 

MUed.  the  chances  of  penetration  of  lirtciili   into  the  fo-tus  apiwar 

iiiort?  favorable  during  the  later  |K'rio<l  of  pregnaTicy  than  «-anier. 

cquency  of  lul)orcul(t^w  increases  very  rapidly  with  each  succeeding 

\Uer  birth,  until  during  the  wcond  lialf  of  tlie  fir^t  year  and  during 

ond  y«ir  of  life  fatal   luUTenhwirt    is  verj'  eoiumnn,  and  then 

Ic-M  fre<pient  until  after  puhiTty.      Infantile  tuberenIosi.s  is  tiir 

niuiunly  siltmted  in  interaai  orpine,  ttucii  a^f  the  lyniphntic  glunda, 
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meninges,  bones,  and  joints,  without  tuberculous  lesion  on  any  exposed 
surface  of  the  body,  than  is  tuberciilojiis  of  adults. 

These  are  the  ailments  which  are  uiwd  by  Baumgarten  and  othere 
with  great  force  in  tavor  of  frequent  baciUar  heritage.  The  majority  of 
authorities,  however,  are  reluctant  to  abandon  the  older  views,  and  the 
final  settlement  of  this  important  question  involves  great  difficulties  Dot 
likely  to  be  soon  overcome. 

The  portal  of  entrj'  to  the  fcetus  is  the  umbilical  vein,  and  therefore 
micro-organisms  would  be  carried  first  to  the  liver  and  the  right  side  of 
the  heart.  Corresjwnding  to  this,  we  find  that  lesions  of  the  liver  and 
of  the  right  side  of  the  heart  are  particularly  common  in  congenital 
infections.  Pyogenic  cocci,  as  already  mentioned,  break  through  the 
placenta]  barrier  with  comparative  ease,  and  tliese  are  the  bacteria  most 
often  associatetl  with  endocarditis,  which  is  more  common  on  the  ri^t 
side  of  the  heart  in  the  foetus  and  new-bom  than  in  the  adult 

Although  the  foetus  may  react  to  pathogenic  micro-oi^nisms  in  the 
same  way  as  the  mother,  or  even  more  severely,  it  possesses  a  remarkable 
insusceptibility  to  some  infections,  as  has  been  proven  experimentally 
and  clinically.  There  are  several  instances  in  which  the  specific  bactom 
of  crouiKius  pneumonia  and  of  typhoid  fever  have  been  found  in  the 
stillborn  embrj'os  of  motliers  affected  with  these  diseases,  but  there  is  no 
satisfactory'  retxtrded  instance  of  an  infant  bom  with  the  lesions  of 
typhoid  fever  or  those  of  lobar  pneumonia  caused  bv  the  pneumococcus. 
Some  bacteria  which  cause  localized  infections  in  the  mother  may  pro- 
du<%  in  the  fo-tus  general  septtceeniia  without  localizations. 

General  CoNsroEBATioNs  concernino  Pyogenic  Bactebia. 

The  ]>v()f;cnic  bacteria  play  such  a  predominant  rGle  in  surgical  in- 
fections, ami  their  piithogenic  characters  present  so  many  peculiarities, 
that  it  is  iipprojiriatc  to  consider  here  the  general  relations  of  pyc^nic 
bacteria  to  wnrtrical  int'iLM^tions,  although  the  consideration  of  the  S|»«ial 
(li^<-!is('s  caused  by  these  bacteria  does  not  fall  within  the  scojie  of  this 
;irti('Ie. 

Tliere  are  no  specific  bacteria  of  suppuration.  On  the  one  hand  the 
miitibor  of  bacteria  \vlii<'Ii  under  siwcial  conditions  are  caiwble  of  causing 
>it]>piiniliv('  iuflaiiiin:iti<in  is  large,  and  is  not  limited  to  any  particular 
{iruiip,  iiiid  on  the  other  hand  the  bacteria  which  arc  most  fre(iuently  the 
cMiisi'  of  siippiirjitioii  are  cajmble  of  causing  other  forms  of  innammation 
:iin]  oi'  prodiiciiijr  infection  without  iuHammation. 

<  ri'taiii  slaiihvl<ico<'ei  and  streptococci,  however,  are  found  in  purulent 
MillaiMnijitions  in  lininan  beings  so  nuieh  more  frequently  than  other 
niiero-or^inisnis  tliat  thev  are  tlie  pyogenic  \iacterm  par  cxcelfeiice,aJtA 
arc  the  ones  j,rencr.dly  understood  when  the  expression  "micro-organians 
of  i»n>i"  or  "  pyotreiiir  liaeteria"  is  usihI  without  any  qualification.  The« 
staphx  locor<-i  and  strrjitoeoeci  arc  endowed  with  pus-producing  properties 
in  hujri-r  measure  tlian  are  otiier  liaeteria,  and  of  all  their  isithogcnic 
circct-i  the  ]nodii(tion  ()f  suppurative  infiaiiimation  is  the  most  promi- 
neiit. 

The  nio>t  eoTiinifin  pyogenic  eoeci  are  the  staphylococcus  pyogenes 
aureu-i,  tlie  streptoe<i<'fUS    pytigencs,  aud    tlie    staphylococcus   pyogenes 
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^biis,  ttU'lutliti^  the  !4»j>byU)C«Kviiri  cpklcnniili^  ulbiix.  In  llir  !>en)ml 
rank,  as  ri^nU  Iwth  rnH|miic_v  ami  vinilciiri",  are  iho  stapliyloroccurt 
pyop^ncs  fitreii!?,  the  stu{)liylo(xii-<(-ti^  wnriit  albus,  uiul  tlit*  »tu|jliylycva.'iis 
<<cnHU  fluvus.  iMorp  nitnmon  unit  far  more  ini|Mirtiiiit  ihaii  iho  moo!  of 
tliD  Utter  ^mup  are  tho  micruooccus  laticcflatUi-  and  the  micnxMrccits 
j^morrhccie.  Allhougli  tbft^L'  ure  nut  iilwavi<  raiikeil  ainung  tlii.-  pyogi'tiic 
■o.<«.i'i  m  the  rf-trict«-<i  ^'iiscs  they  are  gonuinc  piis-prixhu-c-r*.  The 
roirnKiK-**!!:?  itlni^imL'*  ceplii^us  i«  rarely  the  sole  rau»c*  of  suppuration. 
Tli«'  stains  ni"  llio  niicnic«H!Oiis  pyoj(€n*'s  tfuuis  w  uuctTtuiii.  It  is  per- 
haps i<leutk-al  with  th«  iiiinx>c«K'c;ii5  laiu-folatu*. 

ThiTi'  fci  a  liHif;  lu^t  of  Lwilli  whicTh  luivu  Ikhmi  f4iowii  with  ^i^atcr  or 
L  jMjQertainlv  to  Ik*  oniiable  nf  prndiK^iu^  siippiimtivt'  JtifliimiimliottH  in 
VmAB  The  priunipul  ones  are  Ijat-illus  py«.>^ciK'!<  fa-tidus,  Iwilhi.i  (.-uU 
I  aoinmuni-%  bueillu:;  typhi  alxlornitiali^,  InuTilhis  liiU>rciiUi^i^i,  huirilhia 
I  py«)cyaucu»,  budlliis  ptit<iim<jiiiH;  of  Fri«<llai«icr,  hadlhis  pitjt<*iis.  Actj- 
L  iiuni\T«s  bclnii}^  to  tn«  v\i\t^  iif  (H-liizomycctca  ami  is  a  pus-prmliiccr. 
P  l^'vernl  atin^mbio  Itnrilli  linvc  been  found  both  in  ]mre  culture  and 

L     iLvt^-iatttl   with  ntlitT  baeteria  iu  clu*ed  abece*»es.     Of  tlivse  may  l>e 
I     fcaw^-iidly  inrnliotivd  hacilhts  plilcpmoiir,-i*mpby(i<'ninto>a!(»f  K.  Fnieiikel, 
wliirh  is  prob^hly  idciilii-jd  with  iwicilhi-i  a«'riigf-ufs  cup^ulutn?  prt'viou:*ly 
dv!scril>«l  by  Weleh  and  Nutlull,  uutl  wliidi  uccurti  io  8uui«  plilu^uioua 
ivtntaining  gnn. 

The  list  of  denionstmtetl  pu*-|»ro<hicing  bacteria  \»  by  no  moans  ex- 
hnustcd  hy  tborw  enuniemtiKl.  In  the  px]K-m>ni/f>  r)f  the  writ<T  liacitii 
are  more  common  wm^eit  of  jipontaiicotm  ab-fi's-ics  in  lahomtoni-  jiniinala 
than  efHi'i.  A  very  lar^>  uuintHT  of  tiat;teria  are  eu}iidile  of  j>riKlu(ring 
experitnontal  al>8ix^ses  in  iinimalM. 

it  is  fair  to  say  that  not  all  of  the  bacteria  uu'ntEone<l  uUtve  are 
trcognizeil  as  pynp?nic  tor  man  by  all  nntlwrities,  and  pnrttcukrly  tbut 
some  do  not  9*>  n-ir.ird  the  typhoid  Imcillii*  and  tbc  tubercle  baeilliis; 
bat  in  the  opinion  of  tlic  writer  tbeir  pyogeuie  uupneity  luis  liccii  domou- 
einited. 

MV  have  ven.'  little  definite  information  a*  to  the  underlyinjc  condi- 
tians  whieh  eontnd  tin;  pyt^nic  manifi^stations  tif  >iiioh  luietcria  ns  tlio 
typhoid  bacilln*,  the  tnlwrele  baeilln.<,  and  itlbris  which  do  not  ordi- 
niirily  taiuw;  purulent  iullainniations.     TIrw;  tronditioiis  H>eni  t«i  pertain 

IKirtly  I'l  iIh-  df^iiH-  of  virulence  of  the  micni-dr^^itiisiii  and  partly  to  the 
"cnX  mwi-ptilMlity  oi'  the  ti«*iic^  invaded  and  the  (j>.'neral  sux-eplibility 
of  the  itidivithial.  We  tind  in  experiments  ii|ion  animals  that  haeteiia 
of  wcitkened  vindence  in  su^vptible  animals,  or  those  ofufnial  virulenec 
in  insiiwyptible  animals,  arc  prone  to  prtxlnee  Ux^li/ed  abacesjR-s,  In 
an  animal  wliifh  iios  fx'en  rendereil  artitieiiilly  iinunttie  fnmi  septi<ii'niia 
<ans<.'«1  hy  certain  pathtitri-nie  biu-teria  intiitntiily  is  not  usiiallv  pnuluced 
fpicii  the  development  of  local  al»»eeB»e»  by  the  pjM.-Litiu  orgalli;^Iu,  in  wise 
this  is  ea}kabU>  of  forming  nltt^vsAeA. 

Statistical  statements  as  to  the  ivlalive  frequene}'  with  which  the  dif- 
ferent pyop-nie  coed  ocviir  in  gemrmi  in  HUppnnttive  and  M'ptic  all'ections 
T  atyionliuj;  to  the  class  of  case-:  which  prc[>«mdcmtc.     The  staphylo- 
ros  aureus  is  by  far  the  mwt  ctjnimon  mieriwirjpuiisiii  in  i'unmelesand 
flKliituiyeUtis,  ami  is  oomnion   in  circuniHTilK-il  siibcii(an(.Hjns  abscesses; 
strcpt<HiN-ciis   pvojfcnfs   is  bv  far  the  most  coninmn  orrpmisni  iu 
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spreading  plegmonous  cellulitis,  inflammations  of  serous  membranes, 
puerperal  infections,  and  septicemia.  It  is  the  cause  of  en'sipelas  in 
practically  all  cases  of  this  disease.  It  is  a  frequent  cause  o^  all  kinds 
of  inflammations  of  the  throat  and  of  broncho-pneumonia.  The  staphylo- 
coccus albus  is  often  associated  with  the  other  pyogenic  cocci,  espe- 
cially in  inflammations  involving  the  skin.  It  occurs  most  frequently 
in  the  same  general  class  of  cases  as  the  staphylococcus  aureus.  Al- 
though capable  of  causing  grave  infections,  the  characters  of  the  inflam- 
mations in  which  the  white  staphylocooius  is  found  alone  are  usually 
mild.     Two  or  more  species  ot  pyogenic  cocci  are  often  combined. 

The  relative  frequency  of  occurrence  of  the  pyogenic  cocci  seems  to 
vary  somewhat  according  to  the  locality.  Ivcvy  finds  in  Strassburg  the 
staphylococcus  albus  more  frequently  than  the  staphylococcus  aureus  in 
all  suppurative  affections  except  furuncles,  and  he  was  unable  to  confirm 
the  usual  statement  that  the  albus  is  less  virulent  than  the  aureus. 

The  following  table  gives  the  results  of  the  bacteriol(»ical  examina- 
tion of  135  ambulatory  and  operative  surgical  cases  by  I)owd^  in  the 
Vandorbilt  C'liiiic  and  Cancer  Hospital  in  New  York.  It  aflbrds  a  good 
idea,  of  the  relative  frequency  of  the  different  pyogenic  cocci  in  the  class 
of  cases  which  most  frequently  come  to  the  attention  of  the  surgeon: 


Strf-E>t<^(-o«iH  iij'ti^nfs  ulime 

Str(!|>tofiH."CU*  5>yiigeni?s  preilomiTiniiit 

fitrei>loc(>cciifl  ]ivfipc-ins(  TflatiTtly  Few 

Staplivlofiicciis  [ivoponcs  niirniia  alone 

Siii]ihylm'<itTH;-  ]iy(»iPL'nL-s  iiiirciia  pivdnruinunt  .... 
Slnj>liylnLiii'nis  |iyii^tru's  ;uir4'iiiH  n-latiTi'Iy  few  .... 
Sn\|p|i_vliKi>c<'iia  jiTHRvtu.'s  or  c'lii'lcrniitlis  iilbiis  alnno  - 
Mta]iliy!ni'iiii-its  iiyugunea    nr    I'liiik'rniidjw   albuy   pre- 

iinjiiiii;iiit 

Sia]ilivlfn.'iii'ciiH  iivtiKPiH'H  or  rpidiTinidia  albue  rplu- 

"tiv.-lvii.iv    ,' 

StllliliylfiL'-KTMr- wri'llf  slIliUB 

Si(iiiliil<»'iiL'i'iis  I'itu-us 

I^:ii'lllij>  |>viii'VJirK'lls 

nsicillnj*  riili  <-fimiiMinia  .............. 

\vry  \\-\v  sirmvili".  uri  iigitr . 

Nil  ".•IMWlllJ  "M  (IL'SLf  .      .     .     .     ,     , 

I'Vw  iiit<lrt<-rh)iiiiil  I'lilnnii-s 


23 

3 

11 

8 

13 

1 


10 
1 


2  a 


12 


11 


TIic  r\\<-v^  f'nini  which  no  groMth  oocurrod  were  tuberculous  ahsces** 
iiiid  hiiliixs.  .s  iif  tlic  ol  ca.-u's  of  ccUulitifi  showtil  a  persistent  tendcnfT 
t.)  <|)niidiiiir  iiifl:iiiiiii;iti(in  with  undermining  of  the  tis.-jues.  Inallflf 
tlicsc  .*<  ciiscs  str('|H(iciKTi  were  found.  In  2  rases  of  pvieniia  .staplij" 
l(ii-o.i-tis  aureus  and  .■^tn'|itucofi-i  wvre  present  in  the  original  wound,  but 
duiv  stn'|>tiicncri  iu  the  metastases. 

It   i>  iiit(rr>iiiii,f  t'>  euiiti-.ist  with  these  residts  of  the  cxanuDHtion 

'  (  ii:irl--i  N.  I'ii"il.  "Sniin'  ( 'nn-iiileruliciii.;  (m  Diflirciit  Types  of  Eiudatire  iTtfl*"** 
in:ilioii,"  .V'lllnil  l!-<':,<l.  New  Yurk,  S^pi.  S,  lSi)-l. 
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tif  luiilnilaiory  and  ii[H>rativ(>  miiyitiil  eaaeti  the  nsiilt^  of  the  iMiiiorio- 
lojricitl  examination  nf  [Mwt-mortem  cases.  In  nbout  500  nutopit-s  nt 
Um*  •lolin.'s  IlujikiiUi  Hus^piUtl  tberu  wen;  fuuiid  in  186  ca^t»i  tlie  I'ulluw- 
ti^  bacteria : 

Snmbcr  of 

CAM*. 

Doeillutcoli  romniiniB lOA 

ts(f»rrtnroouiM>  pYO)f:eii» 62 

Sta|)0]rlf>coc«ui  pyoRCMM  aarew 43 

Ukrocnccua  fauKnlitus  . -10 

gUilihvlncocctM  pfofenea  olbiiA 14 

BBcilluttrplKMiut,  H  tlie  vaUM  of  i|ieOMl  COmpUcotiODi  .......  7 

BBrilluiip5(K7KiieiiB 6 

(*rntuiM 4 

UicnxoociJfl  tdniffeniM 2 

BtapbflacACCui  pv(>KeneaciireiiB <......  1 

PiwuiiiotMfiUiM  of  f'rieiUiiudcr      .................  I 

BncilliM  pToipiMiifMidii* 3 

tWilltuoi^rnKenHicaiMiilaUu 3 


Uii'lfitemiiubd  tiacletia 35 


Th«  Ktreptt^KfXTti))  (».•<*■«  do  not  inc1ii<It>  tl»>w  in  wliicli  Ktn-|iUw«cei 
Werp  fi>iind  only  in  |ili11iisi(nil  cavities  ur  ailjacf^iit  lung.  Th(>  cjwm  \rith 
micriKticciiM  l:imx^ilii(tis  an'  thtti-e  in  whu-Ii  tliis^  organism  wat>  louiid 
without  jitifiitnoniii  or  a.-*  the  t-an^*  of  some  extra-thoraeie  eomplirjitlon 
of  jHM'imioiiia.  No  iu**b  are  Inchulerl  in  which  the  bsu-lcria  were  found 
fdinply  on  expo***!  surfaces  of  the  hixly.  Anionj;  the  iimlelcnniiicd  lia<v 
terifl  are  several  interesting  pathogenic  fornix  which  <^»iild  not  U;  posi- 
Uvely  ideulifieil  with  wpecies  alreudy  JowrihwI.  Aleiition  luw  ulrwwly 
beon  made  nf  the  fre<^uent  invasion  of  the  colon  bacillus  nHthiiiit  any 
Ijatliogeoic  nianife^tationiit. 

Tiie  pret-eUin^  table  is  inscrtetl  not  with  the  intention  of  nnulyzlnfc 
in  thi;*  artieli.'  tin*  ea.-e!*'  com|wiftinj;  it,  but  to  whmv  the  great  dilfen-nc^fl 
detwei'n  the  r^ult«  of  the  Imeteriohigieal  Ktudy  of  living  Hiirginil  cascH 
and  those  of  thi>  autopsy  material  of  n  general  ho^ptlal,  and  e!--]HTially 
tf>  cnipha-ixe  llic  prejiondeniiire  of  strept'X'oeen!*  <ii»Q»  over  «lnphylu- 
ocmvum  and  all  other  [iyop>nie  vot^'H  in  ^uvh  ninlerial. 

Alt  of  the  afTceliirtH  ean.-a^l  by  one  s|K>eies  of  the  pyogenic  eotvi  may 
In*  raiiw^l  by  any  of  the  others.  For  exaiiiple.  tlie  plaphylut^K-cuf  aureus 
may  imxlnce  .sprrailiiig  phU-gnnm:^,  inttiunuiaii<inH  of  t<iTuiiH  ineiiihranes, 
pihT|M^ral  infection»>,  general  (tepticieniia  a-^  well  a:*  the  streptiK-^HTUs  pyo- 
peno.  and  the  streptiHtw-cus  py'>genos  niiiy  cjuise  circumscrilK'd  absc»<Hca 
and  o.itetiniyeliti-'  a*  well  a->  liie  yellow  or  white  staphvloctiecni*.  Jonlan 
clainL-  that  (he  KlaphyloeiKx-u-- aun.'ii!<  may  eaUhe  eryHju-laj^  Imt  I'etrnschky 
dm-rt  nut  n'gjini  hin  ol^sl•^^'n^illIl^  on  tliis  imint  iw  winclnwive. 

Furlhennore,  theite  pyojfcnie  !*taphyh>eocei  and  i*trept<^v)cci  may  cousfl 
nil  kio<lf«  of  intUnunati'Pu  iMwides  the  suppurative.  They  may,  and  ofU>n 
do,  i^auric  -tenni.-^,  nerti-librinoUH,  ami  tiUrinou.>4  inHaiiimiitioiiH  of  ivroiis 
nii-n>briine_s.  The  streptrM'»M;irn!t  pyop-iie.')  niav  rjiiise  ratarrlial  and 
fibrinous  inllaniniationt*  of  miKNUi^  niemhrancH.  P\'ogeni4>  I'lM^ci  may  Im; 
the  cause  of  simple  inflammatory  <wloma  or  serous  infiltration  of  the 
tifNUCH.  TIm-v  an-  t<(trautime-<  found  in  cutaneous  vcfiiidet*  and  blelw 
cnntaining  clear  lurum.     They  may  be  the  sole  oi^nisma  present  when 

*  Ttir  itn>lv>i«  of  thcM  taiws  wan  iho  itul>}crt  of  itie  Midtlli-ion  OitMnmith  lecttire  bjr 
Ui«  wrib^  in  .Vpril,  1804  {^Tntiu.  A'.  1'.  fuuHlo^mtt  Soeirtg  fur  1894). 
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tiic  inflanuniikiry  exudate  is  hcm«)rr)iitgtc.  Tliey  may  produce  exlen- 
aivc  uci-nkhirt  of  llif  (k-<iies  ivrlh  ^.-Jiwely  nny  inl1:iiiitn:iti(ry  i-xiiJate.  We 
JimI  the  sanif  »1aphyloi-<KTi  and  sti-ept^wcwi  in  time**.-  nin-r  fornw  of 
«sle(imyt'lili)<  wliii-li  do  nut  suppiimte  uh  in  the  itnliiiarv  suppurative 
fumi.  Tlu-y  are  tin?  iHiial  L-anse  of  periotititi*  and  n^titi^  allmiiiinosa, 
itt  wliii'li  the  I'xiidal*.'  ir>  ."*e^^u^'.  A  w?nms  or  wrif-Iibriiiuus'  inflauiina- 
tion  i-aiif^tl  l>y  pyojp'nic  vtn'ci  may  be  Iranstormwl  into  n  ptiruleot  one 
without  tlic  aii]M'nram-t'  of  any  new  fpwioi*  of  njifn»-iirganiifti>. 

\W  i-Hniu)i  lit  prnsi'iit  ^ivv  luiy  salihfarUiry  (rxplunattoti  of  thcae 
diverse  enW-ts  prikdiK^fl  hy  <ino  and  the  rtinir  Ixu-tcrial  j;|»ccio>*.  We 
Hsek  to  cxphiiii  tWm  dilffixiK-ew  iistmlly  by  referring  to  siieh  factors  as 
tin?  deifriH'  uf  viriilciH-e  nl'  tlir  or^r.misni,  tlit'  maiiiier  of  it.s  iiiviit^iiin,  the 
site  of  inii'ction,  mid  tin-  c-ondltion  iif  the  |wtient.  Vjiriatioiis  in  vini- 
leace  and  the  generul  eondilii»n  of  the  patient  eannot  be  the  !*ole  explan- 
ation, for  the,-^>  pyogi'nie  eoeei  may  in  tlie  »oiiit>  individual  euii:<e  a  t«U[)- 
piirative  inflammation  in  one  part  of  (ho  body  and  a  wrotis  or  a 
Bcro-fibrinous  inflamnialinn  in  another  |»art,  without  any  bacteriological 
diflerenee.  We  have  oWrvwl  this  in  si>me  ini^taneeii  of  mnltiple  sero- 
HitiK,  and  •S.-liraiik  luis  ivpiiied  a  t-iiH>  in  wl>i<'h  periostitiu  albunnumtt 
WiLH  nssfHMiiU-d  with  siippiimiivr  ustcniiiveHtis  in  the  name  tibia.  The 
fianie  niienwii^iriitimf*,  !»tapItyIocn»ici  and  streptoco«Ti,  were  j»n-sent  in 
the  exudate  in  both  situations.  They  had  proitueed  pu^  in  the  Uuie- 
marniw  and  a  simple  iteroui^  exudate  lietween  the  periosteum  and  Imnc. 
The  dtTiding-  factor  roust  have  Iwen  in  the  tijw*uei*,  an<!  not  in  llie  niicnv 
orpinisms  or  the  pmeral  pn'^lif'iH^sition  of  the  individual,  and  this  Nim« 
fiu'tor,  (he  specilie  oharaeter  of  the  tiitsues,  little  as  we  may  eonipreliend 
its  nature,  is  doubtless  tlie  exphiuation  of  their  varying  ifuetionx  in  the 
same  infections  agents  in  many  other  cases — a  point  which  has  lieen 
jui^tly  enijihasixed  by  Kurt  JIulIer. 

It  inigiit  be  ii)ferre<l  from  what  htu>  been  aaic)  tis  to  the  inten^liange- 
able  eflVcIrt  ppKhieed  bv  llii- (Htfircnl  pvngonic  encri  that  no  diagno^iie 
nr  pnignot^lie  ini|MirtancT  in  lo  be  altaehed  to  the  determination  of  die 
mrtli'utnr  sprei(«*  of  pvogenie  em-eiia  presents  If  tlic  titreptotHnvus  can 
clu  evervtliiiig  wbieh  tlie  .•«taphyhH'<K'ei  can  iki,  if  each  !*]>eeies  can  pn>— <i»-jtTO* 
dui-e  mdd  as  well  a8  gnive  infwtions,  it  is  argued  by  wane  that  it  isofi**  oj 
no  pnictieal  irn{K>rtnncc  to  determine  what  particular  niteriMti^niiim  l^^i  «3  I 
present  in  ii  givtn  i^se. 

It  U  more  important  fl)r  the  -luiycoii  to  understand  the  gi'iiend  n-la — **#?:*■« 
tions  of  bacteria  to  traumatic  and  other  pyogenic  infections  than  to  becom<r»r  *««""* 
famihar  witli  the  spmal  chamcters  of  the  individual  niicroHirennisiu.***:*"'**'^ 
which  cause  the**'  infi^'lions,  and  therefinv  the  principal  part  of  this  arii— «*"**^ 
cle  has  been  ilcvottil  t"  a  eonsidenitioii  of  tlu-se  general  rt-lations.  BuW  « J*^-»- " 
aiMirl  fiinn  the  interest  whieli  pertains  to  llic  siiidy  of  all  a^m-*"!)*  offt**  *^  ' 
clisi«st*,  even  those  without  evident  practie:d  hearings,  it  w<in]il  Iw  :rx  ^^^ 
mistnke  to  supiMM*  that  the  b!ictcri4H()gicid  cxaniinatiun  of  jiifwiiou**^*^''" 
processes  cause*!  by  pyogenic  cocci  i.-*  devoid  of  value  for  diagliosiis  prug-^J*^*^^^! 
D0*ii8,  or  treatment.  _  1 

Then?  are  certain  g^rienil  nilos  n^  to  the  characters  of  the  infectionft*^*'**^ 
most  likely  to  Im'  piixlnecd  by  the  dilfcrent  wpecic;*  of  pyogenic  iron-i,  am>»«^y| 
as  to  the  pmbability  of  finding  a  givi-n  spci'ies  in  a  wrlain  kind  of  inf«*'^^^'*^^^J'**' 
tion.     It  would  lead  too  far  to  attempt  to  consi<ier  heiie  all  the  diflei-»=*  "^'' 
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«it  tturgical  infectious  with  rofi'ix'Ufe  lo  tliest-  jioiiiK     A  few  illustnitivo 
examplcT^  may  b»>  cititj. 

Tnc  whito  -ttiiphylocoooiiii  cauiteii  -wvere  Iwal  and  general  iiifcctiMnii  so 
iufn.-<|Ufntly,  at  li-uct  in  tliiti  (."ouiitry  mi  far  as  wt*  art;  iiifi)rni«J,  tliiit  the 
m'o^tiitloti  of  its  rxclusivtr  prpsoiicc  in  an  inHanunl  extcmal  part  of  tho 
body  jii^tities  the  nrvbable  cunclusiun  that  the  iiiHauiiuatiun  mil  }>ursu4> 
a  niiUI  iHinrsu  and  l>i*  reudily  ainennhlc  tu  trtiitnii'iit. 

TIh'  strepti»C(>ccns  jiyoj^-ncs  may  pnsj*ss  all  tlcfircct*  of  virulciK'e. 

AlthtMi^h  a  litn'iitiK'iKrU!"  t-ominj:  fn«n  a  case  of  erysipeluji  or  |iUfr|M'nil 

fever  may  nut  i>e  di:^tin}j;iiish<fl  tni'tanically  from  a  f4tn'|il<>oiK-i'us  cdming 

fmin  a  hwilthy  nuk-ou»  nu-tiibnine  or  caught  fn«ri   the  air,  it  is  a  very 

different  tliin;;  hi  iiri  |»<>KsIhiliti(S  for  infiT.tiuii.     Thit  t^tivptufiKVim  ny- 

o);cn(^,  far  raoro  frw|iu-ntly  lliun  oth<*r  twiotcria,  cauiws  stmmdinjj  jihleg- 

tnormu*  indamniatinns  and  firave  l<»rnis  of  seplicseiiiia.      fhu  iiiijxjrtaiw.'e 

amilliirfrf^iNt-nry  of  **Iri'|ito(^H'rnsi«'|iiicji'nihwac'C<ini|i!Uiyiiijf  tiilnTt'iiliisis, 

diiihtlioria.  lyplioid  fever.  «-arlet  fover,  ttie  piKTiwral  stale,  ervBipela«, 

"t'lhilitis,  and  tmuniatie  iufetlionfl  ure  pii)bab[y  not  even  yet  suitieiently 

ajipreciated  by  physicians  and  mnrgeons,  notwithstnnding  the  rapid  cxtou- 

ftKm  uf  our  kuowtedj^  i»f  this  subjiL-ct  in  rvceiit  yenrs.     Septitwniiaj"  pr^)- 

duccd  by  other  pyojjenie  WM-ei  under  tbe?*  einMinifttanws,  nhhonph  they 

amy  lie  of  oqnaf  severity  aiul  j-innUir  chjirm^ter,  are  in  a  ?iniat!  minority. 

lu  view  of  tlie  fearfnl  patlio^t'iiie  [Kisfibihtiet*  witli  whieh  streptoeiKTi 

may  In;  endi»wo*l,  a  Nnrgittn  ejiiniot  reginil  the  prerienw  uf  these  niicro- 

aqo^ani^ms  in  a  wound  or  infliiiued  mrt  witli  'Ai<  little  concern  iig  he  mny 

'he  white  or  even  tlie  vellow  .staph vlot'iK*euj<,  ulthoii|;h  it  mav  he  tliat  the 

hartifular  ^^treptiMXieenn  in  ipieittioii  is  of  ix*lalively  flight  virulenw.     If 

'lis    |Hitient  have  ehnmie   Uriglil'w  disi-aHe  or  jwuend  arteriij-j*eIfn*siH  or 

:hr(>tiieearthne  insnAieieney,  the  anxiety  nf  the  surgeon  will  Ix-inereasecl. 

t  iidanimatioii!)  of  external  parts  produeed  by  staphyloeoeti  arc  in  ^■nernl 

U(»re  mnenahle  U\  tntitmenl  ami  reipiire  le^s  vigorous  iuterfercuee  tliBa 

hftff  ranswl  hy  !itreptoc«xf i.     Streptoeo<-on>t  rase>*  are  in  general  more 

^^;t;n>n!-  to  other  wirgicnl  i«itienti*  in  their  pntxiniily  than  fitiiiihyK>- 

ioccus  cautr?,  and  are  therefore  more  liUelv  to  retjuire  isohition. 

The  gmve:*t  jitaphyloftxvns  iiifeetton  with  whieh  the  surgeon  has 
•■»nimt>n)y  to  deal  is  aetite  OHtinnnyelitix.  In  thi.'^  [lartietihir  lieUI  ihe 
jtephylfK-uoeus  aurciu*  takes  rank  (»ver  the  ^rephK-weiw,  although  tliere 
IpDu  spetnfic  micro-organ l^ni  of  osteomyelitis  any  more  than  tliere  is  of 
in|i|inrution  in  geiicnd.  Osteomyelitis  may  \\e  «iUF*e<l  hy  the  stn'pto- 
XM^'H*  pyogenes  and  other  py..genic  haeteria,  but,  although  these  other 
;iui'tcrhi  not  infre(iuently  «iuse  |K-riostitis,  they  are  vcrj-  mrely  the  cause 
>r  iineomplieate*!  Hilppnrative  o^^teomvelitis. 

The  es|ier'ial  r»>ndiliou8  under  whieh,  in  eases  of  infection  caused  by 
py<»g^'nie  efnx'i.  the  er«vi  apjiear  in  the  bloiHl  in  suffieient  nnmlM<r  to  he 
dcnion-^tmhle  by  our  methods  of  examination  are  fiir  fmm  clear.  We 
tin<l  tlieni  far  nu>re  fn.H|tienlly  in  tlie  hlmxl  at  antop^icH,  even  very  frwh 
Dn«i',  than  we  arc  able  to  do  (hiring  life.     The  pyogenic  eocvi,  like  most 

fellog^■nil■  iKK'teria.  only  execptionidly  are  able  f-o  ninltipiv  in  the  cir- 
aiing  IdiKjd  of  human  iK'ings.  Tlic  greater  fretpieney  oi  their  presence 
in  clrnjomstrahU-  number  at  autopsy  may  he  due  in  part  to  their  mnlti- 
plieutiiui  aOer  death,  but  this  ennnot  be  the  sole  explanation,  as  tiic  encin 
arc  found  in  aulopsiiw  uimie  very  early  uIUt  death  more  freipiently  than 
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they  are  found  daring  life.  The  explanation  is  probably  that  during  the 
lust  hours  of  life  they  ofen  find  suitable  eonditioup  for  their  multiplica- 
tion in  the  blootl.  A  similar  phenomenon  can  often  be  obeen-ed  in 
inoculated  animals.  All  bacteria,  including  those  of  the  t}-pical  septi- 
cjemiai^  of  animals,  such  as  the  bacillus  of  rabbit  septictemia,  of  anthrax, 
the  micrococcus  lanceolatus,  injec^ted  into  the  blood  quickly  disappear 
from  the  circulation.  The  pathogenic  forms  grow  outside  of  the  circula- 
ting blood,  and  often  do  not  make  their  reappearance  in  any  considerable 
number  in  the  circulation  until  shortly  before  death  and  after  the  mani- 
festation of  grave  constitutional  symptoms.  This  is  true  of  pneumo- 
coccus  septicaemia,  anthrax,  and  other  typical  septicsemias  of  animals. 

In  examining  the  Wood  of  living  jiatients  for  pyt^nic  cocci  a  few 
drops  of  blood  do  not  generally  suffice,  as  the  cocci  are  rarely  so  numer- 
ous as  to  be  detected  thus.  The  blood  is  obtained  by  wet  cups  by 
Petruschky,  who  has  developed  a  special  technique  for  these  examina- 
tions. To  the  demonst*atiou3  of  the  white  stephylococcus  in  blood  with- 
drawn by  cutting  or  pricking  the  skin,  which  have  been  made  by  a 
numl)er  of  investigators,  the  writer  attaches  no  diagnostic  significance, 
for  reasons  which  have  been  stated.  The  detection  of  streptococci  is 
significant.  Petruschky  and  Canon  found  streptococci  in  the  blood 
during  life  in  a  nunil>cr  of  cases  of  pyaemia,  septicaimia,  and  localized 
infection.  Tliey  were  more  likely  to  be  present  in  severe  than  in  the 
milder  raises,  but  they  were  occasionally  found  in  cases  which  recovered, 
and  even  in  very  mild  infections.  Cocci  are  found  in  the  blood  in  cases 
both  witli  and  without  metastases. 

DouhtlcsB  pyogenic  cocci  often  enter  the  circulation  in  small  number 
fn)ni  a  Iwalizcd  focus  of  inflammation  caused  by  them.  They  are  often 
disposed  of  witlioiit  doing  anv  harm  by  the  bactericidal  cells  and  fluids. 
Their  fate,  however,  is  not  always  one  which  is  so  advantageous  to  the 
patient.  Tlioy  may  lodge  and  grow  in  internal  parts,  causing  inflam- 
mations of  serous  membranes,  ulcerative  endocarditis,  and  other  meta- 
static intliinniiatioiis.  They  may  survive,  and  even  multiply,  in  the  blood, 
with  or  witliout  the  production  of  metastiiscs.  These  general  infections, 
particularly  those  with  the  streptococcus  pyogenes,  are  far  more  likely  to 
(H'ciir  with  primary  localized  infections,  such  us  en'sii>elas,  infected 
wounds,  alisecsses,  in  persons  with  chronic  Bright's  disease,  and  other 
eoiHlitiniis  which  wc  have  repeatedly  specified  as  predisposing  caus^es, 
than  ill   [)revi(iusly  healtliy  persons. 

The  twifre  has  grown  up  among  bacteriologists  of  limiting  the  name 
"  septieiemia  "  to  iuleetioiis  characterized  by  a  large  multiplication  of 
liact(  ria  in  the  blnmi  during  life.  Septicicmias  in  this  Itactcriological 
M'tisc  o<i'ni"  in  man,  lint  tlicy  an'  not  enmnion.  Far  more  common  are 
<'ases  iif  linnian  scpticieniia  in  which  a  nuMlcratc  or  small  numlwr  of 
|iy(i":cnic  cueei  arc  found  in  the  blood,  but  there  is  no  definite  relation 
lielwceii  the  nnnilxT  ul'  bacteria  in  the  blooil  and  the  character  and 
t^ravilv  (if  tlie  svinplmns.  \\'e  cannot  exjdain  these  symptoms  nor 
-Kuu-  ui'  tlic  loiinis  withmit  assuming  that  they  arc  referable  to  the 
acliiin  nt'  toxic  piudui-ts  ut'  the  hac'tcria,  and  that  these  toxic  pnnhicts 
mav  b{'  alisiirlicd  tVuni  lucali/cd  fcici  of  inflammation. 

There  arc  no  .-pecilic  bacteria  nl'  either  s<'pticfcmia  or  pyemia.  The 
siiiic  bacteria  arc  foiiiul  in  both  diseases. 
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Bactbbia  of  Suboecal  Infections. 

The  leading  character*,  esptn-ially  the  i«ith(igciuc,  of  the  bacteria 
ranoeriKMl  in  siir^cul  infcctiuiiii  will  here  i>e  brieOy  d(«cribed.  Cer- 
tain nirv  ami  iitimtiuod  aiul  iiii*iiffiL-ientIy  ttlcntifidl  bacteria  which  have 
Imm-'ii  (i*5i4Tibed  u>.  int-urriiij;  tn  j-ui-pical  dit^-uafi*  will  not  be  (X)l)^i(k'l•C(l. 

SttiphtfitxfM^uji  PyoyeneA  Aurt-utt  (Plate  II.,  Fi^,  5), — Ohscrvt-d  hv 
C^ttm  (I'^Kl.l,  lii>'t  iH-ciirately  deisorilK-d  bv  Iletker  (l»s;.l),  R(>.«fnUich 
(18>*4jj  and  Pa«*ct  (ISfl.")),  .\|iiM-iirw  in  tin-  t'ltrui  nf  .■'iilii-ncjil  cells*, 
a\N.T«j>ing  (1.8  a  in  diiimcicr,  wiiicli  by  <lifler('nlial  staining  oCtcti  show 
a  (liploeoccitsor  biscuit  shape.  Ocuiin»  usually  in  chmipe,  al^  in  pairs 
oihI  i^hurt  clmiti;^.  ^lav  be  found  bcitli  within  and  i»ntside  of  pusH.-elU 
in  obi.ccjwe*',  Srainw  readily  with  aniline  dves,  including  dram'?  stain. 
Konuij  an  oranp.'-yelI(»w  pigment,  but  only  in  llie  presence  of  i'ree 
oxygen.  Gmw?t  ut  onlinnry  temperatures,  most  mpiilly  at  ImmIv  tempcr- 
aturu.  Givw!*  «n  all  culture  meaiu  both  with  imd  without  free  oxygen. 
T^iqtiefies  gelatin  mpidly.  Oia)^il»te>imilk;  eloiidrt  bfiuiltori.  May  sur- 
vive in  driwl  pus  for  one  hundi-ed  days  ;  is  killfxl  in  a  much  sliorlcr 
time  by  da>icciitiou  wlieii  contained  in  thin  nunlia.  In  tJic  moist  con-' 
dition  is  killc^l  in  ten  minutes  by  a  temperature  of  5^*'  C.  (Stcrnbcr;i). 
When  ilrieil  a  liit^ht-r  tenipt-rature — itO-UW  0. — is  reipiired  to  kill  it  in 
a  idiort  lime,  lit  htHiillon  eulturt«  all  of  the  cocci  may  lie  killed  in  five 
minutes  by  -iublimate,  1  :  1000,  but  frequently  some  sun-ivc  longer,  even 
up  Uf  thirty  luiiuitus  (Ablmtl).  Killed  in  a  few  wMjond.s  by  3  percent,  car- 
lxdic-:iridsulMrinn.  Vindence  variiiblc.  Pntho^cMit-pn)|>i'r1ies  ti»rnninmU 
und  man  have  alrwwly  In-en  de?<Tibed.  (N'e  p|).  2'SO,  liSEt,  :JIJ.'J,  and  the  pre- 
ceding ttrction,  "ijenemi  <_\msidenitii)iH  concerning  Pyogenic  Haeteria.") 

fftaji/tgtociOccuA  Pi/ogene«  /t/6«jr.— Oultivatcfl  by  Ilosenbaoh  fmni  pus 
in  1H84.     Differs  from  the  aureuB  only  by  abn^nee  of  pipuenl.      As  the 

Eiigmcnt  may  form  in  aureu?(  cultures  ver)'  slowly,  iln^  cu1rin\'s  should 
•e  w:itch«?«l  for  several  <lay-'',  tip  to  two  wwkj«,  Ix-forv  nmking  a  diajrnosis 
of  the  albii!-.  Pathogenic  etleetK  similar  In  ihosi-  of  tlic  auit'iis.  but 
OBIudly  ihc  virnk-nce  of  the  albns  is  less  than  that  of  the  aiireuia. 

fitf^iy/ocotvu*  EiMikrmiiUx  .■l/i'M«  (Welch). — Is  pmbably  onlv  a  vari- 
ed' of  the  ritaphyhicttccut*  pyiifjencs  ulbus.  Usually  gnjws  soiiiewliat  more 
slovrly  ;  lii|iii-l!e)<  g^datin  and  co:ij;ulates  milk  less  rapidly.  Is  of  little 
^nndeiicu  iimler  onlinary  comlidoiis,  Is  n  rt^idnr  inhabitant  of  the  epi- 
dermis, lyiuff  dc»-per  than  Ciui  he  reaiched  by  disinft-etion  of  the  surtaee  of 
the  skin.  It>  Ix-liuvior  has  alre:uly  Ik-cm  dewribcd  (pp.  25] ,  270,  and  272). 
i;itaphtftw«crtm  l'yo</ene»  Cifrrnit. — (Cultivated  by  Pa.*tpt  from abfve!«p« 
(1885).  I>iflcrs  from  the  aureuct  and  albns  only  by  forminjr  1  onion-yellow 
pil^muit  iu  the  preseui^;  of  (rvv  oxyp-n.  Patliop'uic  etlects  Mnnlar  to 
iImisc  iif  the  aureus  aiirl  albns;  olWn  of  leas  vindciice  ihai)  (lie  aureus, 
hut  mav  be  hijjhly  vindent.  Is  fi^nnd  less  frwjiiently  than  tlie  prfcetling' 
Kt»phylo<-<ieiri. 

Siiiphylococci  forming  pigments  intermeiHatc  in  tint  between  the 
aurutu  and  eitretis  occur,  alao  eocei  with  the  pmductinu  of  only  a  very 
Ihint  yellowirtli  color,  perhaps  priKhiceil  onlv  after  ])mlou^l  )ri^)Wlh. 
Thi*  has  Ie»!  I^tibinski  and  otlu-i-s  t>>  the  view  that  these  various  }>yi»- 
genic  staphylociMJci  era  only  pliysiotogical  varieties  of  one  and  the  mmo 
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StaphylncQccuft  CereuH  Albiut. — Cultivated  from  two  abscesses  by 
Passet  (1885).  Pyogenic  jwwer  not  considered  to  be  demonstrated  by 
Passot  and  Fliigge.  I^'vy,  liowever,  found  this  coccus  in  pure  culture 
in  absc-es-ses  and  other  inflammations,  and  produced  suppuration  by  inoc- 
ulating it  into  the  rabbit's  eye.  Resembles  the  aureus  and  albus,  but  it 
does  not  liquefy  gelatin  and  it  fonns  no  pigment 

The  Htaphylocovi-uH  cereuMjktvus  was  isolated  by  Passet  in  pure  culture 
from  a  chronic  suppurative  periostitis,  but  it  does  not  appear  to  have 
been  found  again  in  abscesses.  Passet  was  unable  to  cause  abscess  by 
inoculating  it  into  animals.  Differs  from  the  staphylococcus  cereus  albus 
only  by  the  formation  of  lemon-yellow  pigment. 

Streptococcus  Pyogenes  ;  Streptococcus  Erysipelaios  (Plate  I.,  Fig.  3). 
— Observed  by  Ogston  in  pus  (1881);  cultivated  by  FeMeisen  from 
erysipelas  (1883),  oy  Eoscnbach  from  pus  (1884).  The  streptococcus 
of  erysii>ela8  does  not  differ  in  morphologj'  or  cultural  charactere  from 
the  streptocoecus  pyogenes.  The  same  pathogenic  effects  may  be  pro- 
duced by  each  in  animals  and  in  man,  so  that  the  weight  of  evidence 
is  in  favor  of  the  identity  of  the  streptocoecus  erj'sipelatos  with  the 
strcjjtococcus  pyogenes,  although  opinions  are  still  divided  on  this 
4piestiou. 

The  streptococcus  pyogenes  grows  in  chains  of  variable  length.  The 
indiviilual  cocci  vary  in  size,  sometimes  in  the  same  chain.  They  aver- 
age somewhat  larger  than  the  staphylococci.  In  pus  they  occur  in  chains, 
also  in  pairs.  Stain  readily  with  aniline  dyes  and  by  Gram's  method. 
Grow  with  or  witliout  free  oxygen  in  all  oniinary  culture  media.  Moat 
streptiK'cx'oi  grow  at  room  tem|jerature,  but  more  slowly  than  at  body  tem- 
^wnituro.  The  streptococcus  pyogenes  does  not  liquefy  gelatin,  or  (loesso 
siightly  in  some  cases.  Forms  small,  gray,  granular  ct>Ionies  on  gelatin 
an»i  agar.  (Jrows  invisibly  on  potato,  but  may  grow  visibly.  May  or  mav 
not  coagulate  inilk  and  cloud  bouillon.  Some  cultures  arc  short-liveJ, 
otliers  may  live  sevi^ral  months.  The  streptococcus  pyt^nes  may  sur\'ive 
in  ilrieil  ])iis  fur  fourteen  to  thirty-six  days.  Is  killed  in  ten  minutes  by 
exposure  to  hA°  ('.  (Sternl>erg).  Is  killed  in  eight  secontis  by  3  per  cent 
carlmlic-ai'itl  sdlutifiii.  Inoculated  cntaneously  into  the  rabbit's  cJir,  vira- 
Iriit  streptococci  iisuiilly  jinxUice  on,-sipelas,  fnmi  which  the  animal  recov- 
ers. Till'  viitilencc  is  extremely  variable,  and  is  best  tested  by  im»culating 
iiiic<'  into  the  peritniieuni,  either  with  the  first  generation  of  a  pure  culture 
or  (lirci-tlv  wilii  tlic  blixKl  iir  exudates  containing  the  streptwocci.  Very 
vinilciit  strcptncocci  in  small  dnses  pnxluce  rapidly  fatal  septiciemia  in 
iiiirr;  ](ss  vinili'iit  (iiics,  a  more  nr  less  j)n)tractetl  septicaemia  or  local 
inflaiiiinatioiis  ;  and  llie  mouse  may  die  after  a  longer  or  shorter  period 
from  thi'  cfli'cts  of  till'  inoculation  «ithout  the  presence  of  streptococci 
at  till'  aiitopi-v.  Strci)lo«'orci  arc  ortcn  devoid  of  vindence  for  mice. 
The  viiidcii.c  lor  mice  docs  nut  correspond  definitely  to  the  character 
and  Hverily  nf  tlie  strcptncoeciis  infection  in  the  patient  from  whom 
llie  >in|itoco<(i  Were  ulilaiiicil,  altlioiigli  it  is  a  general  ride,  with  mauy 
execptiiiii-,  tliat  liie  must  vinileiit  streptoeoeei  come  from  grave  strepto- 
<'oeriis  iiit'ceiiuii-;  ill  mail.  The  ])atliiiir(.iiic  properties  of  streptococci  for 
man  liave  already  been  iiieiiliuiied  so  iiir  as  they  relate  to  surgical  infec- 
tiuns.  (Sc  pp.  L*."iS,  l^.")!!,  'I'Xl,  and  the  preceding  section,  "General  L'on- 
.siileral lulls  euiieci'iiing  I'yogcnic  llaeteria,") 
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StrpptocyM-ri  oUtaiiu'U  Tnini  (lifTcreiit  wmnrcs  and  i-vrii  tli'*!^  riilti- 
vatvti  fnymSiYvxvalnvie^iif  tUii  ^\tav  i\\M_-,v^i;  vuiy  ffr^jitly  in  morpliolngy, 
cultural  chanK-teiv,  ami  )>ntli«jifiiio  pn^pertJe*.  Jv>  far  iw  virulence  is 
HHTtTitHl,  this  |)n)jK-ny  alone  uiiiiiot  serve  n."  a  hiisis  of  distinct iim  into 
(t-ifs,  M  till.'*  is  the  nu>8t  vuriid>le  oi'all  prytporties  of  iKitho^fiiic  niiero- 
urpintMiis  uu*3  in  the  ca»&  of  nu  ruit.Ti^-urj.Qiiif^in  inun-  variable  tluiii 
willi  iImt  sttfpUMXKt'us  py(»gpnos.  Tlu?  vimlcnci*  nt"  slrt'plDemrci  ap[M'iiis 
to  vary  not  only  iu  dt^ivo,  but  in  kind,  »»  tliat  a  Htrt'ptococcut*  vndo\vi>d 
with  lIiL*  prr»|M'rly  itf  prmlurinj;  om'  kind  nf  infwli<iti — fu*,  fur  example, 
er_vii)pc-Ia.- — fimv  not  Iw  rpialilied  under  onliiuiry  rninlitionR  to  produi-e 
another  kind  of  iutitrtion — as,  Itjr  example,  an  ul^iecss.  Hut  we  ob(ier\"e 
6Ui-h  niiily  tmn^furuuitioiiR  in  these  vuPi'inj;  depree«  ami  qiudittes  of 
virulfiKv,  and  nudi  UKKlificationd  of  the  pat)t4^*nic  ^^flTwtfl  by  other  cii^ 
cumAtanee.4  than  the  virnleure,  titieli  ua  ih<>  manner  and  site  of  invii^iim 
and  the  f>n>^x'plihility  of  the  indivi<lnal,  that  it  M-eni<(  ho[>ete.<!t  to  attrmpt 
any  diviniim  into  pliy,-iioI(ipi«'al  vaiietit'S  on  (he  Imsis  of  (he  (pmiitity  and 
quality  of  vinilenee,  nipnitieant  as  tluri  pntjuTty  h  for  onr  umlerslimdiiig 
of  divLTMT  litrvplootieeu*  dii*:!'*^  in  in:in. 

Many  attempts  have  l>een  nuuie  to  establish  ditVerent  species  or  vari- 
eties «f  stn.'pt<»c«icx'i  on  the  iRwis  of  moiTiholopcfll,  cnltumi,  and  [Mitho- 
pmif  tlirten-nws.  TheiH'  ntlernpts  liave  met  with  only  [ntrtial  ^ijeeesR. 
They  have  tende«l  to  4icmim.-stnite  the  g^niil  variability  of  one  and  the 
ftoiiie  siwi-ii'-t,  rather  than  lo  establish  «Ielinite  and  i.'<>nstan(  di.itinetions 
belwiH'n  siii)p<»sedly  ditlen'nt  snci-ies  (ir  vnrieliiv.  Si  far,  at  leii^f,  tis  the 
BtTtnttiaVM-ei  wliieh  we  or<linariIy  nic-t,  and  partionlftrly  those  of  inteivftt 
for  iiiiman  paiholog^*,  are  eoneemetl,  uio.'^t  authorities  are  of  the  opinion 
tlint  no  <itinf»eti>rv  aivii<ion  into  Aeparute  specioi*  van  at  pre^'nt  lie  e<4t»b- 
lUhtil,  altlnjii^h  it  is  iiiinvenieiit  In  elaK-ify  »tix*pl<«ixvi  atvunliiij;  to 
n>rtnin  proniirn-nt  but  varyiujr  ehar.ii-terif(it>.  Theelianiererisitt^i  wliitdi 
are  nioHt  useful  in  this  ehtssiKcation  are  tlioM-  witieh  appear  in  Ixtuillon 
cultures.  Thev  an.-  the  leujrtli  of  the  eliitins,  the  prwH'uee  or  aliwiKT  of 
cJoUiline^  of  tbe  IwMiillnn,  and  the  kind  of  sediment  pnwiueed  by  the 
erowlh  of  tltt*  WKHTi.  We  thus  distinjmii^h  shoi1-cliaiued  ^treptocoeei 
(iifrrftttirruvuM  Arvr/x),  loiiij-^-haineii  strept^Ksiwi  (utreptocix^'un  lotiffttti), 
trt>ptiX>iC<-i  H'liieh  render  Ixiuillnn  elondv  und  tboM;  whieb  do  not, 
L'ptotxicei  whieh  fonii  llmi^uh-nt  or  Kindy  or  widy  or  vimms  w^li- 
inentfi.  The  waiw  Mtrrfttwnvtm  eoiigtanu-mtnn  U  j/iven  to  a  j^m-ptrtttcenR 
whieh  jrrowjt,  without  elrwidin^  the  iMMiilloti,  in  tin-  form  of  den«-,  !m:'1>- 
amte  iwirtielcs.  si-ales,  nr  thin  metnhnme^  at  the  Imttoni  and  sides  of  tne 
tnl>i',  und  on  F>hnkint;  the  »e«]iment  it  bre»k»  up  into  little  »]>ecki>  without 
{ffiMluein^  imifonn,  rlifliise  Houdine^i;^,  <>n  mieiriH'opiejd  exaniiniition 
th<r  eluiins  in  tlie  latter  ea.-*  are  loiip  and  interwoven  in  eonjiloniomlc 
iiuwiwa.  Sire|rt>WH;eu!*  cliain^  may  be  etraijrlil  or  wavy  or  ttvi^ted. 
Thes<*  vnn'trtiit  ili<ittnetionii  are  ordy  of  relative  value.  One  fnnn  niav 
cliaiijn'  int«>  another.  Virulent  streptoeiK-ci  may  lie  found  among  iitl 
the  |inwi[tH  uu-ntiomnl.  The  stn-ptiw^Kn'iis  of  erysi|n'ln.s  and  most  of 
the  r<tre|it(M<cK'ci  fnnn  ah^es^es  jmd  septieirniin  grow  in  long  chain?  in 
Ixiuillon. 

MirrttrfM^ttti  TelnitjenHj^. — It<olateil  by  KiK'h  and  Gafl'ky  (1881)  fWmi 
(ilitbijiiind  cavitici*.  Grows  in  tetrads  eneltMcd  in  gelatinous  capeulo*. 
Stains  by  Gram.     Grows  on  all  nitxlia  nt  room  teni|M>niiure,  with  or 
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without  oxy|»t>n.  Kormn  elcvntpd,  white,  iion-Uiiuffviiiu  (vtlttnioB  an 
polatin.  Pathojjenie  for  miw,  (fiiinoa-pigs,  and,  by  iiitravenotu  and 
iiitni-]H.'ritoiival  itiuculaticiii,  aim)  for  rabbity.  Fmmd  not  infrutjuently  in 
{tlithi»ii<nl  i'aviti<^r!  ntid  Hputiitn,  (Ht-nHionnlly  in  anHxHiititm  will)  pyii- 
gcnic  cocci  in  absoesses  connected  witli  carious  U'etli  and  ab<.>ul  the  neck 
and  jawH  and  middle  ear,  nirtrly  in  ab^ffists  cl.-H^where.  Jt  has  Ijecn 
cansidcRxI  to  be  non-jxith^igcnic  for  man,  b»t  it  has  Ix'en  found  in  jMirc 
culture  in  eloiscd  al)w*'.<sefi  in  man,  and  Viqucrat  lias  jimven  cxp<Timcnl- 
ally  tliat  it  is  cniuible  of  causuijf  i^iippumtion  in  human  lieinj*^  Ho 
if>ii>;ideni>  that  «U]i[inniti<Mi.s  tiruduct^l  l>y  th^^  telragenu:*  alrine  are  milt)  in 
ohaniotiT,  paiiiUv'w,  witli  little  rtvicfion,  esisily  curetl.  Hi>ntn>n  pn>iK»rt«. 
tlio  nanio  "  micrtxticcns  t«''tnigcnns  septicus!"  for  the  Kncli-fnitVkv  niionv 
cucciis  to  distinguish  it  from  utliur  similar  tctragcnotis  c<»cei.  TIic  latter 
are  nim-{iathogenic. 

Jificrorricr.iiH  fxtncroffitiut  (Plate  I.,  Fig.  3). — Synonyms:   IMplncoc- 
cus  jmeumoniie,  I'ncumococcn;*  of  Fraenkel  and  \Vei<')ifiielbaum,  Diplo- 
i'lH'criH  i!iiiciH.)liitus,  Mi4TnH'c)(Tnri  of  H|intinii  .f<'pti(*jeriiia,  MiriiH*<K»cu.s  pneu- 
niiiniii;  (Tiij»o«e,  <-t<\     ninrtivcn**]   liy  StiTiilwrs  in  Iiis  saliva  in    JSHtl. 
IK'm<»ni^trn(cd  tu  be  the  cau»*  vi'   lobar  pneumonia  by    Fnienkcl   and     J 
by  Weiehsclbauni  in  l^Xfi.     Capsniated,  lan(x-shaptil  coi'cn?,  nc<'iirriiig    -5 
urtually  in  p:iir«  and  &hort  rhaint-,  i^onietimcB  in  longehain^i.     Stains  by    ~^ 
<rrani.     (irtjws  hcM  at  body  temperature ;  may  rtow  nt  temperature  of     " 
18-22°  C     Ca[>able  of  cultivation  on  all  ordinan-  alkaline  media,  but  .:* 
tiUtsctptible  to  tJiglil  variations  in  irLim]»oNition  of  culture  uif<lium.     Colo-  — 
nies  Anmll,  ronml,  ^ray.     Din-s  not  liijuefy  p'lalin.     Faenlalive  anaerolte.  «.- 
IjO^b  virulence  and  dies  (|uiekly  in  eultnres.     May  survive  tn  dricJJE»-^2<l 
rqattum  or  IjIchhI  for  four  months.     Killed  in  ten  minuira  at  52^  C_^LI^K. 
\  irulence  and  other    properties  extremely    variable.       Patbopenic    fonr*z»^or 
mice  and  nilibitu,  in  lc»*  degree  for  )^inea-pig*;.     Causes  localized  in — M^xor 
flammiition-!  and  M<>pttcyemia. 

Present  often  in  the  iiioatb  of  healthy  human  Iteingit  ([Mige  258).  Nex*"3C"-S!j 
to  the  pyofU'tiic  slaphyliHiKTi  ami  stn-ptocoivi,  it  it'  the  most  commoffZK*:**'-'^ 
cause  of  inflammations  in  biinian  beings.  It  is  pr(»hably  the  wile  (ippcifiofi  i=A 
cause  of  fieniiine  acute  lobar  pneumonia,  and  a  frwiiient  cansv  vf  bronclio— o<^ra 
pneumonia,  otitis  niciliii,  ami  meningitis.  With  or  witlimit  pnennioaiaa  «*<a 
it  may  cauw  inHaaiination  in  any  organ  or  part  of  the  Ividy.     It  carxMs^^»   j 

Iin^lnce  all  Idnd--*  of  inflamniatory  exudate's — serout*,  seni-fihrinoiLs  piini-*-***" 
wit.  It  most  frt-«inently  invades  the  body  from  the  bmnchi  or  Iunpi**^^«^^J 
amietimes  from  (he  nose,  nasal  sinust*,  and  pharynx,  and  ooca»io»alli<.H/*^ 
from  the  intestine.  The  lif^i  »if  diseases  which  it  is  ra|iablc  of  producing^**  ■■^* 
is  a  verv  long  one,  inrliiiUng  iiifl:inunn1ions  of  any  of  the;  mucous  antf**^*-** 
senins  membrane!^,  absce.'Wis  in  any  pnrt.  of  the  body,  niomt- and  |M>ly-'<,»*^ 
arthritic,  osteimiyeliti^,  |M?riostilirt.  isirotitis,  tlivfeoiditis,  ni'pbrilis,  acuto**-*^^ 
ulcerative  L-udot^ai-ditis,  etc.  It  may  cause  septicajniia  with  single  o«*»  ^ 
multiple  Im-alizations.  It  is  the  most  frequent  cause  of  metapneumonic i^^*^ 
pleurisici*,  including  empyn;nia.  Although  it  may  cause  the  gravest  di; — i^il* 
eii.«eK,  it  is  ranked  jlv  a  relalively  hcnigii  oiganit^m  in  oomjwri-iun  withf*  *"^ 
the  streptococcus  pyoj^'nes.  paiticniarly  in  pleurisies  and  supptimtions.** '^^ 
It  may  die  «[uickly  in  inllatnniaton-  exudaloi),  as  well  sw  id  culturwf,  but***-''' 
it  may  alni  persist  weeks  and  months.  ] 

jUjcj-ococcwji  Vyngen^^  lennU. — Found  by  ItoscnlKich  in  p««  (IJ*84).Cj*?« 
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Ha5  boPTl  (lf^Til)(.Nl  in  alioiit  twelve  nLges  nf  siip|uirntive  inflniiitnntion. 

tU  prultabljk'  identical  wiili  lUe  micnxxxx'tis  lanccolatiui  (N'uimiuiiii), 
ilKvoeoecas  lionorrhatT  ar  (ronocotvtui{l*]axc  I.,  Fig.  4]. — Dw(iiiver«d 
Xoii-icr  in  (jonorrtKE'ol  piw  in  187fJ.     l*'iwt  cultivntoa  by  Itumm  in 
1885  MU  Imiimii  I)I<iuJ-m.tuiii,   Fuuiul  vuiiHtuull)'  tu  goiiorrhuuil  pus.  Tlic 

Kri  arc  in  ]Kiirji,  with  tin-  inIjiHviil  hi(ic>.  flatlcncd  agHiii.-l  i-acli  ntlicr,  with 
Ivar  iiitcrspatv  (hist^uit  tiliapt;).  GMUps  uf  lour  with  adjiitfiit  sides  Hat- 
tvnttl  ulsu  (KTiir.  PartiL-iiUirly  flianwk'rifUiu  is  the  inchieitui  of  the  cocci 
within  lfiic<K'_vtc8,  hut  thev  oct'iir  al-w  free,  and  attaehwl  to  opithelial  ct-ll*. 
iX  diagiKiHtit:  iiuiMirluDoe  is  failure  to  etaiu  by  (jmm,  'wlm^h  diKtiiiguiithca 
llic  ptniH-xxfi-as  trt)ru  all  the  prcx.iHliiig  wxtii,  but  not  from  tiie  fHwrnlUnl 
|M-iiil<^giii]<.K-iMX-i(pp.  2*)*i  and  '^ti~t.  FaL-ultalivu  aiiiwn>l)i?.  Gn)w»  only 
at  ImkIv  ti-riij>ci'uliirc  ur  iirighlMiring  tviii|K-nitun-.  IVh-s  not  gmw  on  nu- 
trient gelatin  or  pliiin  ag-ar,  or  on  the  lattt-r  only  u'ltli  ditlicidty  and  occa- 
MtMUiUy.  0niW8  l»«t  oti  u  mixture  oi'  liumuii  IdotHl-tfenim  mid  nnldcnt 
agaT(ont'1(Hwoorthneepart.-j)(\Vt'rtht*iiu).  The  addition  of  sterile  human 
urine  inipruvw  the8enini-;ig:ir  mixture (Steinsehneider).  SuHaee  t.n»li>iiies 
pnle,  prayii^h,  traiL-hieent,  finely  gnmular,  with  linely  iiotehed  iMirdrrs. 
VumL'i  &  niC'Dihnine  in  IxtiiilKm  and  l>1ii>i<[-.-^rum  mixir-^i,  leaving  the  tin  id 
clvur.  C'idliire<i  on  MTuni-iigur  when  ptweniinl  from  drying  may  live 
fortv-6ve  day^.  In«M>uIatinn  ofpiire  eultiirr,-i  into  hoaUhy  human  urethne 
pnxliutv  typit-al  p'norrhtca.  The  gomtcoocua  i*  a  strict  human  pam.'^itc. 
It  dies  ipiieKtv  in  dried  pus  outside  tif  lliu  Uody.  Virulcuoc  »uuD  dieajH 
pcRR),  a'«  II  rule,  in  artificial  euttui-eia. 

The  pmijeiHtiis  is  in  general  iion-itQlliopenie  for  animals  hiit  when 

fcuhilc*!  with  hits  of  agar  into  the  eye  or  into  the  |K-ritonea!  oavity  of 
:e  and  gninea-pigH  it  niaycaii»e  riupimmtive  inllanuuatiun.  Id  liuinun 
ngH  itA  gmwtli  Ih  usually  KU|>erfieial,  and  by  prefenuiev  on  innctjim 
mcmbnuie^  eoven^l  liy  cylindrical  or  traniiilional  eiiitlielimn,  hut  it  may 
gniw  down  liwply  into  ninnet^live  tissue  and  Iwlwwn  must'U^iihre.s  ""d 
may  iitlot^k  nnie«Hir^  aiendinme-i  eovert-il  hy  Hat  <-pitheliiim.  It  is  the 
laujic  of  niort  eaMw  of  luilpingiti.s  pyowil]Hn.\,  and  the  aiHHini ponying 

fvrilonhis.  It  may  pRxhtce  genuine  al^teei^^-r^  (ovurijin,  iHTi-uiTntiinil). 
I  lunv  he  oinvevtMl  by  the  blood-eiirrunt  and  e:ium.>  iiiHaniniatiuiM  in 
i/Nr.'inf  fjart^i,  nK>t:iC  <'onimonly  iirlhritiH,  hIm)  endticjinlitih,  p(-ric]in]iti»^ 
'Jeriri-r,  «'«!  invrK^JinJitis.  Kvery  rniiditinn  of  rigid  ]>rii(if  of  the 
iuj<!«irii >J)  of  iirtJiriti-*?  by  the  g'mtMXKreus  (exclusive  pri'senee,  istdalion  in 
TIV  rultiiri'i  Jiud  o-xperiinenlid  jiroductiou  of  gonorriiaii  by  inoculation) 
B  be^'f  ruJ^lii^I.  It  is  the  uKtial  cause  uf  gonorrhanl  rlieuntalisni.  All 
tbcn^  cstndttions,  i-oinpliculing  gomirrhna,  may,  however,  Ih'  produeeil 
nih**f    '"Vadiny    inieni-orgTini^ms  or    be   mixed   infections  with    the 
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,^uh^  in  titv  nittiivti  ■"-.'•    '"■V.'"". '-" - •■•". 

nntn-v  tit  Aio/il  fi'rn|»<'nit"r.'.  hunnt^  promuient,..pa^ue-M! 
.,  i/fvi»-  Mi'/«  Mil  trtdiit'"-  (Inivvs  on  all  nitilia.  Ferment-*  ) 
'frwf.'<^'i**"',  i.„^>a  wts-hubbh*  on  tH-tat".     Tall.ogenie 
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f  still  k'S--*  so  for  nilibili',  which,  however, 

j  iiUK-ulation.   Found  uccasinnaUy 
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in  the  hcfllthy  human  ituxit))  aiul  nnfe,  Aii^iy  out»i<1e  of  the  brxlv.  It  i» 
fuuDd  must  ftxijuieiitly  iit  iiithtniiiiittMini^  uf  tlie  moutli,  iio!«g,  unci  niKldle 
ear.  It  iiuvy  cause  bruiicluHjuieuinoniji,  :u»l  has  been  olistTvai  in  a  verj* 
few  coses  i>t  empviema  ami  of  ii)i>iiingitis  st'OonJarj'  tu  mitldltr-ciir  dtdcuHe 
and  to  itmirv.     It  is  n  mrc  or^iiLsiii  in  iliis  miintn'. 

The  i>nrit/us  of  rhino»i.'/froma  rfhCinbkfs  olosoiy  thi^  Frittlliinfler  ba- 
cillui^  and,  acfuiiiinjir  to  snmt',  there  is  no  ri'liablc  ili(len.-iitial  ctiuntcter, 
not  even  the  {pvutcr  rcsi^timre  to  dc^'iilonnition  by  Gram't)  method,  which 
htii  been  the  point  diiefly  finphasizeil.  There  is  a  pi^nip  of  capsiilatcd 
bacilli,  reM-mbling  tJH>  FriciUtintler  budllns,  r<onie  fnini  hunuin  beinga, 
others  from  iininuils,  which  have  not  been  sattsthctorily  differentiated 
fpjin  eaeh  otiier  (jwe  |Kige  '2ii'Z). 

Ji'ici/tujf  Pj/oei/aneUH  {l*\a\c  L,  Fip.  2). —  First  eiiltivn(o<I  by  fJi^sssrt! 
from  blue  ptw  (1882).  A  slender,  motile,  liqnefyiiig  biieilhi!*,  decolorized 
by  (Jram,  growing  mpidly,  even  at  ordinary  U-n)|M-r}itnrtv,  in  all  cul- 
ture media.  In  the  presenee  of  oxygen  funtw  bluish,  fluorpscent  green 
and  a  whole  wale  nf  pignunils.  Interesting  nii«lifieations  of  rlmroetrr, 
pH|iPi'i!iIlv  »s  to  (.Milor  prixliirtiim,  ran  Ik-  pnMiiie-eil  iirttlieiidly,  und  are 
nbservetl  iindt-r  natural  ocndilion»,  eoiistitutiiig,  aeeording  to  w»nie  writer*, 
di.'itinet  varieties  of  the  bacilluti.  Is  widely  distributecn  oeciirring  often 
on  the  hnman  i^kin,  in  the  fiecci^,  and  outside  of  the  bodv.  In  wound.< 
Btaiiis  the  dressing;*  l»lui(?li  green, au^l  pruduees  a  H>menhal  clmract*Tistic 
otl'ensivn  oilor.  Inermses  siipinimtlon  of  wounds,  UHl^dly  with  little 
eonstitntional  distiirbanef.  I*!ith«.ig<iiio  for  animals.  Is  fonnd  not 
iidmiiiently  in  purforative  ])erituititis  ami  apiientlieitis,  wtnetinics  id 
jililc^iiuns,  otitis  niwlia,  broneho-pneunionia,  ana  inflammatiuns  of  serous 
niemlHTines,  sissiK-iated  ufiimlly  with  other  bacteria.  It  was  found  by 
lOniHt  in  liiberculnU'4  perleiinlitis  (Plate  I.,  Fig.  2).  Often  fotiud  in 
diarrhfT-iil,  and  dywntcnV  disr-harges.  May  ennse  genend  infection*  in 
human  beings*.  With  or  without  general  infection  it  may  eause  henior- 
rliagie  and  neerutie  enteritit^  u  fonn  of  pyueviineiis  infection  in  human 
b«>ing(»  which  we  have  roj»oatedIy  observed  at  autopsy.  In^stances  of 
invasion  of  the  bcHly  fmni  wounds  by  the  bacillus  pyocyaaeiu  have  not 
been  observed. 

Jiocif/iiM  I'rfrjr/fiuj'  bWiiiivit. — Fir.-*!  ndtivaled  by  Passt't  from  slinking 
pus  of  a  perirectal  abs('e,-i,'<(18S5).  Short  biicitit  wilb  rotnulrd  emit*.  Cul- 
tiirci'  liavu  a  find  4j4lor ;  in  other  rf^itet-ts  tliey  do  not  rt|)penr  to  (liflV-r 
from  IJhisc  of  the  bacilluH  eoli  eommu^ii^.  Thi^  JKieitlns  pniltubly  Iwlongs 
to  the  group  of  eo|r)n  bneilli.  It  has  been  fonnd  in  pnn'  enhure  m 
cloK'd  abseMses,  but  more  frefiuently  is  :ui.soeiatfd  with  other  baetiTia. 

UwithiK  Crtti  t'oiitmunis. — lsolnte<l  by  Escherieh  fnmi  fa-eew  of  infnutff 
(188ti).  Thei-e  is  a  group  of  bneilli,  called  tin*  eolim  gninp,  prt-M-niing 
similar  chamcteiN,  but  with  nuich  variation  in  their  mltiiral  and  olhvr 
prnpertiej*.  Short  nwls  with  mnnde*!  ends,  alwi  hmgi'r  forms.  Hither 
mtitileornon-mntile.  Donotstnin  bydram  in  cultures  or  in  the  ti»ft>iies 
but  do  in  normal  Kt<Ni1s.  Grow  at  low  il<«  well  a^  high  teni|teniturcB  on  all 
ra^-<iin.  Fa<-iiltJilivean!irn»be.«.  Form  largi-, spreading, gmyish-white,  non- 
li<|Uefying  colonies  witli  notelu^l  Uordci>  ou  gelatin  and  ag:ir.  winu'time* 
cin'iunseritR'd,  i^>nnd,  white  *idoiiies.  fhi  potato,  bniwnish,  yi'llowi.sh, 
white,  or  even  scarcely  visible  growth,  ('cmgnlate  milk,  ferment  glncow, 
lactose,  lUid  maltose.     Constant  inhabitants  of  the  intestine,  also  widely 
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I       ()UtribuU.*<l  ill  fxtcTUul  miture.     TUc  vulun  bucilluti  m  a  i'ruuuenl  invailer 

'       of  thi*  iiHrriml  orgiuit^  in  nil  Htrt.s  of  ilisciisi*:'^  <.-H]H>ri:illy  wm-n  tlif-rt'  arc 

intostiual  K'^-ioD-'i.     It  niaiiifV-sl.s  no  ovidfiil  iiiithi-j^ciiic  ac^tioii  in  tnu!*t  uf 

IIh-m-  viiavs,  and  is  tlivii  witlmiit  i-liuitail  ^ignilicjinci-.     It  oi^iirf^  riV(|Ut'iilly 

,      afcw«x'iate<i  with  other  hsictcriii  in  infected  w(Hin(ls  nnd  other  inflammatioriH 

I      «f  expoMxI  surfaces.     Here  oUo  it  doc*  not  UHunlly  ajipcar  to  cauw"  wri- 

•3U-4  (listurhiince.     The  fm-t  tlutt  the  eolon   haciUus  is  so  eomuion  and 

"^■idely  <li!«tril>ut«d,  and  found  «>  oAen  as  a  haniiU-!'^  invader,  sh<iuld  l«i<l 

So  niurh  caution  in  inter |iivtin^  the  si^^uitit'anee  of  it^  ]>it%enc-e  when  it 

■•Tcoiirs  in  definit*^  lesions.     There  is  no  dtniht,  however,  llmt  it  nwiy  lie 

jmth'igeuic  for  man.      It  plavK  an  ini[^>rtjiiil  r(Av  iti  inlianinuitioriK  of  t)te 

j-    'Virinarv  tnu-taiiil  hihary  jmiswi^'s;  al«»,  hul  nsuidly  widi  h'>*  inch-m-ndenue, 

I     5n  peritonitis  ami  app<Midieitis.     The  list  of  dis^-ases  in  whu-h  it  nmy  he 

^<und  is  a  very  long  one.  and  includes  inHuniiuatiuiii^  in  all  oi-^un^  and 

jiarl.-i  of  the  hodv.     Attention    has  already    been   ndled    to   its   (silhti- 

I      ^'uie  urojierties  for  man  (p:ige  274),     In  pi-neral  the?e  i»ro|HTties.  are  of 

:«  niiltf  eluimetcr.     One  of  it.-*  hsiding  n'de*  is  lu  invade  lerritory  ah'eudy 

-occupied  by  other  bacteria  or  previoiwly  damajced.     It  niay  Ijc  eoncoroed 

in  the  production  of  ^ll-.'-toiies  iu  the  interior  of  wliich  it  lui!t  been  found 

hy  the  writer  witli  ^n-ul  frei|iieiiev.      It^)  viridenee  a^  tested  upon  unimaU 

U  v^triabh-,  hut  is  generdly  nuinifV>t  only  after  in<x'lilation  of  large  dose.-*, 

whieli  kill  by  intoxicutiiiti  rather  tlian  infeetioii. 

Baeilhu  hidix  ttiroffcnrit  is  deficribwl  by  FW-hcrich  as  shorter  and 
plumper  than  the  eolon  b:u'iUiu*.  Forms  more  eireuuiw^ribed,  elevated, 
I  white  (wlonicfi,  and  4Nia>;nlateh  milk  an<l  pnKhir-eM  pin^  on  ))olato  more 
<]uiekly  and  enei^-tieally  than  the  Inller.  Pre^ionu' nates  in  the  upfKT 
jiart  of  the  sniall  intestine.  (M"  late  most  writers,  inelnde  tins  Ixittiihis  in 
the  eolon  gntnp,  with  which  it  rnrrpsponds  in  its  ^jeneral  |«itbojjenic 
chanietei-s.  It  ih  itouietinieB  described  as  an  opaque  variety  of  the  colon 
baeillus. 

BrirU/uM  Tiffiiit  Atftomintjfh. — Mention  ii^  made  of  this  bacillus,  which 
is  chiefly  of  nii-ilieat  inteiv>i,  not  tti  dt-wrrilh'  its  ehimielers;,  but  to  ejill 
attention  to  i(seu|itteity  in  nnv  instances  to  produii-  ^-niiine  suppurative 
inflauiMiatiotm  in  man,  and  t~i|H.'eiully  to  caiLni.-  pcriostilin  and  osl<'oIuyt^- 
litifi  aH  a  .MMpiel  of  typhoid  fever.  Most  mipminili<nis  awoinintnying  or 
fidhnving  typtmid  fever  arc  due  to  the  pyn)j;enu'  c<M-ci  or  are  mixwl  inte<^ 
iioas,  but  the  typhoid  luieitliis  nuiy  oecur  alone  in  abiieet<«ie.s.  The  nw^ 
eommou  post-typhoid  osLseons  afl'cetion  h  periostitis  with  eorti*Ml  ostitis.. 
The  exudate,  ulien  vaM»o<l  by  tJie  lyplioid  Inc-illus  alone,  may  be  dark 
aiul  thin  with  much  detritus,  or  syrupy  in  consistence,  or  jreuuine  pu:*. 
The  aflcelion  is  oftener  in  the  rilv*  than  clsewhei-c,  and  innv  be  ol>*tinate 
towant  trcatnient.  It  may  devvhip  iwvera)  monthi^,  and  it  has  been 
rluiraed  even  years,  after  typhoid  fi'ver.  S«inie  ohKcrvationfi  indicate 
that  tlie  typhoid  IweiHus  may  t-aus*-  meninptii*  and  inHamniations  of 
I        M-rvup  membraiM^s. 

^^  JinciUuH  /Vo/z-iM.— In  18S5,  Han.ser  i9i^late<l  from  pntrefving  sul>- 
^HptanooB  the  j-apidly-liqnefyinjf  proteun  vulgarii',  the  slowly-liouefyinp 
|^"7>rorfm«  minibilif,  and  the  non-liquefying  protrua  Zrnkrri,  wfiieli  he 
orifiinHlIv  nuppoM-d  U.*  be  three  distinct  s^M^'ics,  but  which  he  now 
I'         '    ■  -!"M-tory  t'videni-e  u^  thive  varieties  of  the  same  s|»ecies, 

I'teus.      Tlie  main  characters  ut'  this  bacillus  ore  its 
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pleoniorphisin,  and  especially  moving,  wandering,  irregular  projectionB 
aud  inlands  from  its  colonies  on  gelatin  and  agar  (swanning  colonies). 
It  is  motile.  This  is  one  of  tlie  most  widely-distributed  bacteria,  and 
is  concerneil  in  the  dec»imposition  of  animal  and  vegetable  material. 
It  is  not  inicomnion  in  the  intestinal  contents.  Although  repeatedly 
observed  in  inflammations  of  exposed  surfaces,  in  appemliciti)*,  in  per- 
forative peritonitis,  and  even  in  closed  abscesses  in  association  with  other 
bacteria,  it  has  been  generally  considered  to  be  non-patbogenic  for  man, 
but  our  autopyy  material  has  convinced  us  that  it  may  be  patliogenic. 
It  may  be  unassociatetl  with  other  bacteria  in  abscesses  and  in  periton- 
itis, and  it  may  cause  general  infection  by  invading  the  blood  and  inter- 
nal org-ans  (Flexner).  In  moderate  and  large  doses  it  is  patht^nic  for 
animals. 

Bdci/lm  (Eflatmth  Mdfit/tu. — Ix)ng  spore-forming  bacillus  resembling 
the  antlirax  bacillus,  but  narrower  and  with  rounded  ends.  Forms  long 
threads.  Strict  anaerobe.  Liquefies  gelatin  with  gas-production  and 
foul  odor.  AVidely  distributed  m  tlie  soil  and  in  the  fe?ces  of  animals. 
Pathogenic  for  animals.  No  instance  is  recordetl  of  infection  of  a  pre- 
viously healthy  person  with  this  bacillus,  but  Brieger  and  Ehrlich  have 
reported  two  <'!i.ses  of  malignant  (wlema  following  the  hypodermic  injec- 
tion of  musk  in  a  typhoid  patient.  The  bacilli  were  accidentally  intro- 
ducwl  by  the  syringe. 

Bncifhts  Aeroffnu's  Capsntatufi ;  Bacilhm  Phlegmones  Emphysemafo^e. 
— An  anaerobic  bacillus  first  described  by  Welch  and  Xuttall  in  1892  as 
the  cause  <if  nipid  formation  of  giis  in  the  blood-vessels  and  oi^ns  after 
death.  ( 'iipsulatrd  thick  Kicillus,  averaging  3  to  (i  /i  in  length.  Readily 
stained  by  aniline  dyes,  including  Gram's  stain.  Grows  slowly  at  room 
tenti)er.ituiv,  best  at  b<Kly  temperature.  Produces  gas  abundantly  in  all 
in{'clia  containing  fermentable  substances.  Docs  not  form  spores.  Wliwi 
injected  snl)cutan('<)usly  or  intraven(msly  into  animals  which  are  killed 
slnirtlv  ai'terward,  it  develops  rapi<l!y,  with  abimdant  formation  of  gas 
thron'^liinit  the  l)ii<ly.  The  gjis  is  odorless  and  burns  with  a  blue  flame. 
Tlicrc  is  :it  first  no  putrcfaetivc  dcconi|>osition.  In  the  first  case  reported 
I)v  Wclcli  and  Xiittall  the  autopsy  was  made  eight  hours  after  death 
in  run]  ucallKT,  an<t  fxa:^  was  abundant  in  the  bloi>d-vessels  and  liver. 
This  l)ai-illus  is  dnnhtlcss  tlie  cause  of  the  giis-formation  in  many  casws 
ri|ioi-tcd  as  di^ath  from  the  entrance  of  air  into  the  veins,  especially  from 
till'  utcrns  after  aiinrtion,  as  was  jji-oven  to  be  true  in  a  case  reported  by 
(iraliani,  Steward,  and  lialdwin,  atid  in  two  eases  rejHirted  by  P.  Ernst. 
Tlii-^  Iiacilliis  was  1'uniid  in  a  e;isc  of  em|>hysematous  gangrene  of  the 
lianil  n|Hirtcd  I>y  Mann.  It  is  probably  identical  with  the  bacillus  found 
l>\'  I-',.  ]''raciikcl  ill  fniir  cas<'s  of  einjiliyscmatous  phlegmon  rep*>rted  in 
IS!!.;,  :iiit|  .•:ill({l  l)v  him  htivilluK  plihymnues  emplii/scinafona:.  It  lias 
liccii  t'niniil  l)y  the  writer  in  three  cases  of  jK-rforative  peritonitis.  It 
may  cau-c  cinplnscina  of  the  subperitoneal  tissues.  It  is  probably  a 
ratlin-  \\iiicl\-  di>ti-ibuted  liacilhis. 

linri!/,,..  'Diphfhrrifr. — Ol.scrved  l)y  Klebs  (188.3),  first  cultivated  and 
aiinnitcly  (IrscrlKcd  l.y  L.itllcr  (lSS-1).  Stniight  or  slightly  eun-ed 
riitls.  avcra^^iiiir  \.'2  \n  'J.O  //  in  lcn;;tli,  chanicteriztHl  especially  by  im^ 
ularitic<  in  -liajic  and  >tainiii<r.  Particularly  charjicteristic  are  swollen 
end-  atul  dccpIy-.-tainin^^  eliruiiiatiii-granules  in  the  bacilli.     Stains  by 
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Gram.  Xot  motilf.  Docr  not  form  spores.  FacultnHve  anaSrobe. 
Oidiniiini  tfni|MTatun;  for  growlli  ■V&-'^Vi°  C.  Gruws  only  slowly  and 
.-litrhtly,  if  at  ull,  hcUiw  20"  (.'.  Gri>w(ii  on  all  iilkaliiie  culture  mocliu, 
invisibly  iiti  jiotato,  best  ou  I>»fflerV  bl<j«j«i-.stnim  bouillon  mixture.  Does 
uot  liqut'fy  gi'liitiii.  Fornif*  im  agiir  j^ayisli-whiU',  j;rnaular  colotitOK 
with  ?'Iightly  iri-egntar  mni^n^  In  bi»ui]li.n  gmws  in  llii,-  form  of 
^niiill  ^^nivish  iKirtidcrs*,  with  or  witlioiit  clouding;  of  tin-  uusliniii,  ortfii 
with  fomuilion  of  tiurtiiw;  membnine.  Partii-'ularly  iimnn-tjint  as  a. 
diagiio!*tic  criterion  i*  tJie  cIuinKe  of  tli«  alkaline  to  aciJ  reliction  by 
(imy-eiglit  htnirh*  growlli  in  Ixiutlliin  rontainiii^  carlKtliydi-ak'.  Thermal 
4ipaih-|K>int,  -"W  ('.  in  ipn  nilnuN'S.  May  snrvn-«?  in  som*'  onltiirc  m«Mlia 
ciffbtceu  months,  but  may  ilie  in  tliree  or  four  weeks.  Lives  longer  in 
the  iLirk  tluin  wlien  exj>o«nl  to  light.  Resistant  to  desitiiitioii.  May 
BUrvive  for  three  to  five  months  in  i\t\  mcnibr.ine--,  bnt  tis>nally  (Ilea 
BfMiiier.  Culture*  <irie<l  im  thrcjuLs  survive  tlin-e  to  tour  weeks  at  n«mi 
tem|icniture.  Both  virulent  and  non-vinilent  <liphtheriu  baeilli  neeiir, 
the  lalter  rarely  in  diphtheria.  Pathogenic  I'ur  iiiuny  aninuiU,  and 
esjHfially  for  guincH-pig)^  By  ii.ul«Mitaii<'*)UH  iniMiulatioii  llicre  is  pnn 
duix-J  extensivt-  IimsiI  iartammation  and  mviviMsi.  The  juiimal  dies 
u»)ally  in  thirty-si.x  (u  sixty  hourn,  with  necn»tie  f<>ci  in  various  internal 
organ!*  and  sennw  trautnuflateH  in  the  wrons  i-avities.  The  baeilli  are 
found  onlv  nesir  the  seat  of  inoculation  or  in  ver*'  small  nnniWr  in  the 
orpuot.  With  le»)  virulent  eullure.«  or  snuitler  da'^t^'s  subacute  und 
chronic  infcetions  or  intoxkiition.-*  ensue,  tienninc  pst'udiHmeinbnincs, 
3it  a  rule  willi  little  terideney  In  snreiul,  follow  inoenliition  of  iniieous 
raembranes  superfiriallv  injUTcd.  The  virulent  <li]ilitlHria  bacillus  pro- 
duoe9  bv  its  growth  in  L-idtures  or  in  the  animal  bo«ly  a  powerful  pi»ison, 
Lslled  the  toxin  or  toxalbumin  of  <liphtheria.  to  which  the  iimstitntiunal 
CTTuptonis,  the  legions  of  intimal  (•rj.'iui^,  and  the  pAralysis  nre  due. 

The  tliphtlieria  Iwieillus  is  the  eiuise  of  all  cofifs  of  geuuiue  diphtheria. 
SimiliU'  ]H<'ndii-mendiraiious  iiitluruniations  of  the  thriMit  ami  air-jut-'sages 
loay  Ik-*  ^uiwed  Viy  "trcutm-'vei.  The  inlenj-ity  of  tlie  affwliou  cauj'wl 
by  the  diphtheria  haeillus  variet:  from  a  r^iiglit  iuEhunmation  without 
fiohw  membrane  to  tlw  gniv<st  ]»t«pnd(>-mcnibranons  inflammation.";. 

The  diphtlaria  lurillmt  is  ineaiwble  of"  attacking  the  intact  skin.      It 

ly,  howi'ver,  priHhux'  i»sendo-nu'lnbninous  inflanutiatioriri  ou  excoriated^ 
_  |i"erale<l,  ami  wounded  f*kiii,  Neisser  Itas  reimrted  the  ease  of  a  child 
five  and  ii  half  yean<  old  with  diphtheria  nf  the  throat  in  whom  thick, 
firmly-atlherent  |>:<eudo-niembrane  t^^ovcred  the  .'ikin  about  the  nuns  ikver 
a  suhOC  10  CDJ.  long  and  4  em.  broad.  There  wa*  ledcma  of  tlie  fcrotum 
nu  Jjenis.  LTfffler  tMiiiilli  wen'  fiiinid  in  the  false  niend)nuie  and  Ihrouirh- 
it  the  intiltrat»Hl  rtirjum.     The  localization  of  the  diphtheria  bacillus 

eutaue^tuM  Hurlac^rc  which  Imve  been  <lcprive<l  of  the  ejtitlieliul  tovi-r- 
hy  rxcorialtiHi,  wVA-ma,  nlcr'niliitn,  licqies,  \\ourHl'^,  has  bc*'n  ub-ifrvcd 

ly  time;)  in  perwns  atfe^^teil  with  diphtheria  of  the  throat,  although 

is  nut  common.  This  kK'aliaition  may  be  attemUHl  by  a  pHeud<i- 
llembrane,  or  by  simpli;  su|>erfieial  nwrnt-is,  or  by  m-dinary  suppuration 

inrtanuuHiion  in  no  way  suggesting  ili|)Iilhentis.  Park  fouud  tlipli- 
beriu  liucilli  iu  two  ea^es  in  M-ounds  of  tin-  liugcr  i"eeeivc«l  by  pliysiciiuis 
in  iutultnting  children  with  diphtlieria.     They  iwrsiste*!  for  six  weeks 

unc  case.     Wright  hiu  tlemonstrateil  the  presence  of  thin  bacillus  ia 
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cxnmated  ur  ulcL-ratwl  tsurfacuB  of  tbv  nkii]  in  7  caH.ti,  in  imrnuvchiu  in 
1,  in  iua.s|i)i(l  al)si'f.ss  in  1,  in  iiunilcnt  conjnnrtivliis  in  1, — bII  in  ca«» 
of  (Ii|ilitlici'ia.  The  diplitheritic  pruccss  may  extend  l>y  continuity  lo 
a  tnLc-lieutuniy  wound.  More  rre(|U<fiitly  the  wound  is  unaifertcd,  i^veu 
in  ca.-<eti  where  tlie  diphtJioriu  iKictlltis  may  be  demon gtnitc<l  ii)><n  its 
surfui.^.  Exleusive  ueerotie  and  »e|)tiu  involvement  ut'  traelieutoinv 
wniiiuls  is  more  fn'i|iiL'iitIy  due  lo  streptowieci,  M'ith  or  willmut  iiflwori- 
atiou  with  lilt'  diphtheria  hacilluM,  litoii  to  the  latter  niioru-otvani&m 
alone.  Bruniier  liui^  njKirtin]  three  mt^'s  of  iufeetioii  of  woiintJu  with 
the*  diphthi'ria  baeilhis  in  a!4«io«Malinn  with  pyop-nie  itKS-\  in  p(,Tsrtn!i 
without  deiiwiiHtrubI«  etmnectiou  with  other  (.iifses  uf  diphtberiu  uiid 
without  any  alfection  of  the  ihrcKit.  In  only  nne  dihe  wii-s  lliere  [leetidii- 
menibrane.  Tlie  presence  of  tlie  rliphthena  hacilhi-*  wa>  not  ii^iw|KTtc<l 
in  any  of  these  cases  Ix'fnre  the  bacteriolopieal  examination. 

la  thid  connection  il  few  wonts  may  Ik?  Fiiiil   regarding  the  jtcnciTil 
subject  of  wound  diphtheriti;-,  ccmeerning  which  much  eonfumon  exiAtk 
Here,  ari  well  as  in  liiplitherilis  uf  luueoutt  niemhrane,  it  i^>  im]H>rtaul 
to  hfar  in  mint!  ihnt  the  l<Tm  "tliplitheriiis"  is  a  ]inri'ly  unnt«niic:d  one, 
mid   implies  notliiii^  um  to  (he    eaiit^litin  uf  the  atUi'lion.     The  term 
"diphtheria,"  iin  the  other  hand,  should  be  restrirted  to  tlie  aHW-tion 
cami^ed  by  tlie  Liiffler  lia(iHtw  wherfever  this  may  be  Im-alized.     There 
an-  three  unatoiiiiail  conditions  of  a  wound  U>  which  the  epitlH't  "tliph-- 
tlHrittc"  Im--^  been  iippliett — namely,  Jii*Ht,  the  pn-^enee  o(  nn  adherent— 
fibrinous  tain*  membrane  iiicL>riJonited  with   intderlying  neenwij  of  tbt 
tifwiiew :    !V<'ond,  the  presence  of  a  fibrinotis  |>st'U([o-nicnibntnc  loo^w-ly 
attacbed  to  thr-  underlying  ti.-wuea,  which  may  present  no  dL^inetive 
allenitioi) :  and,  third,  mure  ur  Ivst  e.\tuneive  neei'usie)  of  the  tiM-ue.-  uf 
the  woun<l  withi>ut  a  distint^t  faW-  memhnine.     Only  the  llret  mndiiif 
irt  properly  culled  diphtheritic  ;  the  {second  may  be  culled  simple  pM-tid' 
mend>nuion-(  or  cn>upous  intinmniation,  and  the  thini   is  necrotic  inflani 
mation. 

Wound  diphtheria  is  infection  of  a  wound  by  the  I^offlcr  haeilliu-:.-^ 
It  may  or  nmy  not  Ik*  wound  diplitlioritis  in  the  anatoniieni  scose,—' 
WoumI  diphtheria  may  manifej't  il(«elf  a«  a  wimpW  inflammatiou,  o: 
inllannnation  with  sti{K'rtiri:d  iie4:ru>jis,  or  inllanunalinu  \ulli  niui^>  n 
Ips^s  adherent  pseudn-ninnlinine.  Pvufrenie  (Nieei  an'  iLsualty  assiK-intc<B 
with  the  Li'tHer  iMieillut-  in  the  lUphtlieria  of  wounds.  PanJy.-is  nuiy" 
follow  woun^I  iliphtlieria.  As  the  i^inu-  auatuniii-nl  (vnditions  in  a  wounc£^ 
may  l)e  produced  by  varioutJ  causes,  a  [Mji-itive  diagmnsis  of  wunnd  diph- — 
tlu'ria  cui  be  made  only  by  bacteriological  examination.  The  ("onditions^ 
as  ivgiirds  vnn-ing  intens*ity  and  character  of  the  infection,  astiociatio 
with  odier  bacteria,  |>iu'ticiilarly  j-trcptin-uwi,  and  the  ueceiwtily  uf  a  luic— "^^ 
terioht^'iiid  examlnaiion  to  cstablisli  the  diajrnnsis,  are  in  no  way  differ- 
ent in  the  diphtlieria  nf  wounds  from  thof«'  in  diphtheria  of  muci.»u: 
membmne^.  A*  has  already  beeii  slated,  ivourid  diplitheria  may  twcu 
without  denionstnihle  (vmms-tion  with  ea>4i>s  of  diphllii'rin  and  withoi 
affection  of  the  tlmwit  in  the  individual  uttackf-d,  hut  tiueh  occurrence^ 
arc  nire. 

Diphtheritic,  necrotic,  and  croupous  inti-innuitions  of  wounds  a 
ean^od  most  fi-ctiuentlv  by  other  micro-organifims  timn  the  l^'ifH 
baciHiLs.     Hero,  as  with  similar  inflaniiuations  of  mucou-t  membnini 
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the  j<trc[)tn«icciw  pyop-nes  appcnrH  to  be  an  important  caiisBtivo  ii^i'Dt^ 
011  fiir  xis  can  Im>  jiiiipxl  fnm  the  small  iiiiinlK-r  of  m^es  liitheitu  i-ximi- 
incU  iNK'tmnliijrit-ally.  In  tlii.-  irdiiipuralivi-ly  rare  cl:i*s  n("  stroptuaxx'U* 
inll-riiiin  iif  wuiniclK  lIh;  inu^nhiily  ami  cxti-nt  oi'  ihc  infUnimaliun  vary 

Kitliin  whIc  liinitK. 
It  is  iui<t,  or  formerly  was  not,  a  ]»ariifuUirly  rare  owurri'iR-e  (or 
■horont  fol-^e  membranes  to  develop  upon  grnniiliting  .•*urfaoefc  \nthont 
niiUililo  tiis[iirl>an<.«  in  the  proce**  of  repair  and  witliuut  i-oni'titutional 
dUiurlmnrc.  Tlu'  mcmltranf  in  ihesp  cuEc-i  can  bo  readily  strippwl  ofl', 
after  wliirli  amittn*r  mombraue  is*  likely  to  form.  It  han  Iwen  pro|«»M:'d 
tci  call  ilu8  relatively  inoiFt-nsive  wound  eomnlictition  "  wound  cniup,"'  in 
dintim-tion  from  thn  more  wverr  wound  diphlhpritw.  In  two  rn-'a^s  of 
cron|Miuii  membraQc»i  on  gmnuliitionii  Jlninncr  found  the  streptococnnts 
,  pvotp?nefl  in  pure  culture.  In  similar  tascs  he  and  Tavct  have  found 
alr»»  tJie  Iw'llluH  will  fummuuii*  in  pure  culture,  'flic  condiliim  may 
ii»>nbtli\ss  Iw  jLOiociateil  with  the  prcsemv  of  viiriiius  micm-orpiiiisms, 
and  io  not,  tliotx-lnrc,  a  !*pccitir  on*;.  In  cpou[)on«  inHammations  of 
fn»h  wounds  Brunncr  found  the  ^reptoooccos  pyogenes  in  oiwix-iation 
with  otlx^r  pvojp'nic  coci-i. 

How  niut;b  tbe  development  of  diphtheritic  ami  mHTolic  iiillamma- 
lioiiH  ftf  woimdft  1!!  iiitiiRUHied  by  the  general  condition  of  the  patient 
i.-  -Iiown  by  the  ^ri-ater  frenpieiicy  of  it»*  weutrcin'c  in  |MT^«inr  pr«\*- 
trattd  with  typhoid  fever,  scarlet  fever,  septioeniia,  pyajmia,  and  other 
debiliiatin}?  eau^i*. 

Diphtheritic  ititlammation  of  oiH'mtive  woimkLi  involvinff  the  mouth 
ami  tbr  Maddi^r  U  mnre  cttnunon  ttiaii  a  >tiniilar  adeiTtioii  of  woumlM  in 
other  piirt.-  iif  ibe  ho<ly.     The  Jjitftlcr  bacillusi  is  not  oinecnied,  a*t  a 
n)le,  with  diphtlicritis  of  tlu-^e  wounds,  any  mon.'  lliuii  it  is  with  dipb- 
^jli»Tilip  ryrilili.-*  or  enteritis. 

^B    Much  inlen-><t  attuche:^  to  tJie  ipicjttion  of  th<>  causation  of  hospital 

^Tanprene,  llial   frifrbtful  stTouive  of  pre-iuiliwptie  nurji^Ty  in  crtiwditl 

hi>Tipit:iU.   pirtinilarly    in    inilitary    ho>ipibili4,       IIo>q>ital    gangrene   ha« 

bei'ii  lit -i;;  I  lilted  "  wuuiid  di|>blhenti<«,*'  but  it  <lifter!>  fnmi  the  iieomtie 

ai»l  dipbtlii-ritii-  iiitlaitniiatii>iis  of  woundF^,  which  ai-e  now  (Hi-iL-ionally 

ob»vrvi.-»I,  in  ni:iny  twiture*,  jKirlicuIarly  by  iti' ithagedeiiie  character  ami 

itx  mortitlity.      Il  lutM  amHircntly  disap))cnre(r,  at  V-ot^t  fmni  civili/.ed 

countries,  nnd  tla'rn  ha.-*  K-en,  therefore,  mi  opportunity  to  make  a  Uie- 

U*rii d> i};it-al  examlniitioti  by  modern  melhods  tif  any  wl^k-  of  this  di^eea-H'. 

Altbonjjb  simc  of  the  older  wrilcrw  idenlifiiHl  (be  causes  of  hospital  gsin- 

ffTf-iK?  with  that  i>f  tnie  diphtbcria,  it  )4eemi>,  with  our  pre^-nl  kiii>\vle«lge, 

Jli;r|ily    innmilwible  tluil   Ihi)*   i»  true.     Our  obMTvations  of  the  eileets 

priKliioet.)  ity  ihi>  diphlheriK  bacillus  with  or  without  asaoeiation  with 

Mher  liai-'liTla  in  wounds  d<i   not  iudiciite  thai  ihi;*  organism  can  have 

|ilnvc«i  uny  e«H'ntijd  r«Me  in  the  cuu^ilion  of  hospital  gangrene.     Some 

nutlH>ricii-j^  are  of  ilio  npinion  tluit  Imspital  g-.uigreae  is  a --peeitic  infec- 

tiaii  «lii«'  to  II  spcH-ilic  micnj-<irg3Uii>m  which  has  diwipi)e:irL'<l  fr-im  civil- 

1  (TDiiiitrii-s,  as  Uw  micn>-iirg:mi:4ni  of  the  plague  lui*  disippeanxl.     It 

m**  tn  the  writer  luore  probable  llat   it  was  (lue  to  py«<genie  liaeteria 

wbifh    ^till    cxiM,  but  whi<!h   under  the  s|M<e)al  eondiVions  prevailing' 

whi'ft'  h'wpilal  gnngreae  occurred  had  acipiirt-.!  a  degr^v  and  kind  of 

vinilcnct-  with  which  we  are  no  long^-r  familiar.     Thanks  to  auti-*-ptio 
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8iirg«rv,  these  spcc^uil  wmditions  are  not  likely  to  lie  rpiH-ateil  in  civilijK?d 
ooiintrtcs. 

JiiwUltut  TcUini. — Oliticrvcd  hy  Nitmlaier  (1884)  id  wouikIh  in  cases 
of  ti'tninis  :iml  iKinunstraU')!  in  joink'ii  csirlh,  first  nliniiiiwi  in  pure 
ciilturv  bv  Kittisiito  ( IHSU).  Slemicr,  .-iraifrlit  bsiLdlli,  van'iuj;  iii  k-ii^ih 
inun  ^ln)rt  n>ih  to  Inn;;  llirt-ads.  Hlujrpishlv  nmtik'.  SpliiTioal  itjMjrcs, 
thiilu-r  than  tlie  rndji,  develop  at  one  end  gV  the  Itacilli,  giving  lliviu  a 
dninislii'k  or  pin  tUuipe.  Stains  by  (thlui.  AnaCmbic.  (iru^y  l«wt  at 
bialy  t<'nipeniturc,  slowly  at  lJ^-20''  ('.,  ni>t  lit  all  1h-Iow  14"  <■.  S|W(rvs 
:iiv  litrniiKl  In  vidlurvrt  iil  UhIv  tvnijx-mtiire  in  thirty  hunts,  in  fuUiirfs 
lit  ^O*^"  In  '2.')'' (',  nut  nniil  sitii-r  a  wi-t-k.  (irow.-  In  miirii'nt  grlaiin, 
whii-h  is  slowly  Itqiu-Kcil  with  slight  gns  pro<ltirtion  ;  in  nei^r  nml  bouillon 
when  frxN?  oxygen  i:*  exehidvd.  Growth  in  ^lutin  is  nizxy,  mdiiiting', 
like  a  thislli'.  Dried  s^ixji-cs  live  months  and  vcnrs.  Cultures  eontain- 
ing  spores*  <lrie<l  on  silk  tlireada  wore  foum)  afive  after  several  uiuuthi 
hy  KitHsjito.  Heurijejui  ilenii'n>itniie(l  living,  vinih'ot  tHanu.s  sjHfn-^  on 
n  pitoe  of  wood  whieh  bad  b(N-n  fxtraff«l  <^]even  yoars  previonsly  from 
the  wound  in  a  lioy  with  f:ital  tetanus.  The  fiix>n-i«  are  killed  in  five 
luinntes  by  moist  heat  at  1(N)^'  V.  They  wttli^nd  in  the  nioii^i.  i^on- 
dition  for  an  hour  a  tem|M?nitnr('  of  80**  C. — a  ppoporty  whioh  was 
utiliztd  by  Kitiisato  to  deMmy  other  baetcriii  in  obtaiiiiu(5  pun*  uultnre* 
of  ibe  tetanus  bacilhis.  The  sikipi'S  survive  ami  pn.H-n'e  tlwir  vindrnoe 
for  ten  houi-s  in  5  per  cent,  earbolic  acid  ;  tbey  ;ire  killed  in  fiftctm  hour*. 
They  are  nut  killed  by  pulrefaetive  bacteria. 

The  tetanus  bucilkis  is  more  or  leas  potliogenie  for  nearly  all  warm- 
hbunled  and  wmie  eold-bhuMh-d  aiiimais.  Infeelioii  Inkcii  plaee  only 
thnmjrti  a  woiinil.  The  [k  riiMl  of  iiuuilKition  vani-s  fmni  :i  lew  bour«  to 
several  days,  ;iefonliiig  to  the  enseejilibility  of  the  animal  ami  the  dowe, 
KKperiineiilat  let^uuis  <.-orri'S]>t>nds  in  all  essential  |ianieulars  to  Imuian 
tjcranus.  Tetanic  spasm  appenn*  first  in  the  ninsele«  iiearejtt  the  Beat  of 
iiioL-uIatiun. 

Telaniis  iri  n  loxtc  Infirtion.  The  bHuilli  tnnlliply  only  in  the  imme- 
diate neii:hbop|ioj-K!  of  the  wriiiml,  and  do  not  invade  (he  blood  nnd 
or^n])4.  JoiKUilation  witti  pure  eultures  \»  a  pure  intoxleation  as  a.  rule, 
with  but  little  niiihiplieiition  ttf  the  bacilli,  so  that  nt  the  autopsy  it  may 
be  ditlieult  to  find  auy  baeiUi.  When  impure  eullures*  and  fort-ij-n 
IxKJie^*  an-  intnKiiHied  into  the  wound  the  Iraeilli  are  n«fre  readily 
demonstrable  at  autopsy.  There  are  no  dejnoDstmble  lesions  of  internal 
orgiiiis  in  experimental  tetanus. 

All  td*  the  f+ymptonis  of  letamis  «iri  be  pnnhn^'d  by  the  p'rm-free 
filtrate  of  tetaiuiif  eultiire;*.  Tl  U  the  nidv  infii-linus  disertj»e  known  every 
feature  of  wliii^h  eiui  be  produced  experimentally  by  injwtion  of  the  jioi- 
8on  wilkoiit  the  niieni-organisms.  In  the  aute  of  dipntheriii  all  of  the 
B}'n)ptoni)t  and  lesion?^  cjui  W  produce<l  by  the  poison  except  the  ItK-al 
false  nieinbmne.     This  requires  the  presence  of  the  Imeilli. 

Brietjer  found  in  impure  tetanus  culture*  tmiren'fitalliKddealkaloidal 
fiubt^tanees  lielim^^iiii;  to  the  elas.-  of  pl(nnaTtu-s.  Thri-e  of  tbese  he  called 
tetnnin,  tetanotoxiii,  und  !*|>Hsmolo.\in.  He  fimnd  also  an  unnamed  IjiLse. 
As  Ciiew  ptoiituines  pr^Khieed  »<|)asms  by  tnjeetioii  into  animal^  this  n.-^n1t 
was  al  fit>it  Ibou^bt  1o  itidiente  that  the  |H)ison  of  tetanus  had  been  ts«>- 
lutnl  in  a   state  of  ebcniieal  purity.      Sulisetpienl  investigations   have 
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that  tluijc'  ptoauiincs  do  not  reproduce  all  of  the  characteristic 
Hymnioriis  uf  u-taiin».  They  are  not  thf  real  tetanus  |M)i>«un,  ami  nu 
particular  interest  any  lonj^r  uttuche^  to  tlipm. 

The  n.«]  poi.-vu  of  t«taiiu!i  behiii|r«  to  a  dif&reut  cIufm  of  aubstauce^— 
Damolv.  the  jynsiUed  iDxie  pniteiufi  iir  luxallnimia-',  siil»-,tan»H'.«  alnnit 
which  w'l- kiiuvr  vor>-  liitU-  fht-miwilly,  hut  a  jjri'-iit  Jcal  physiolujricaliy. 
Vi/'r  tin  iMit  even  know  piwlivelv  tliat  the  t(-ldnu.s  toxiu  is  u  ptxitvid,  hut 
it  is  pwm-r.illy  aj»aumtti  to  he.  To  this  Siinie  ola^is  of  siibstanc*^  belong 
the  Uixin  of  diphtheria,  the  venom  of  :;nnkc8,  and  certain  poisonuu-s  sub- 
i;tan<y^  pn'Mluoi-d  by  vt^>tablo  cells,  us  ricin,  abrin,  robin. 

The  spt-i'itir  tvlanii!*  toxin  ha*  been  demonstnitetl  both  in  culturi's  of 
the  ii-taniL-  bai'illuri  and  iti  the  bodies  of  animals.  It  has  bettn  i'uiind 
in  the  hliH^l  both  dnrttif;  life  anil  after  death.  It  dot'.s  not  a|i[K>ar 
to  be  eliminated  iu  appnviable  aiwtunt  by  the  unne  unle(*s  very  lar^e 
dot^»t  ore  ^ivcn.  .Vw-onling  to  Kilamto,  tlie  ixiiMni  is  des(.rtiyi-d  in  the 
presence  of  water  in  five  minntos  at  65*  C,  in  one  and  a  half  hours  at 
a'!"*  (■;  it  htands  dniinp  at  ordinarj'  temperatures;  if-  not  hijureil  by 
dilution  with  water  or  Ix^nilion ;  i;^  ^n^itive  to  aeid»  and  alkahes.  It  la 
dcslrtiyi.-'l  by  the  add  }pi«trie  juice.  It  is  injunxl  by  expuftni-e  t"  lijrht. 
So  afn>'ittve  in  the  tetanus  iMii.sim  to  cheniieal  r<aif^ms  that  Kita^ito  woa 
uuahle  to  find  any  meanx  of  obtaining  the  potitoQ  iu  a  condition  approach- 
ing purity,  and  he  ex])rifiw*!il  ignoruuee  a«  to  its  real  nature.  Brit^T  and 
CViltn  have,  however.  iN-en  niorr-  siic<vt>8i'ul,  and  have  i>4)]alo<l  a  rtnlMtanco 
pnt^tew^ing  the  prujH-rties  of  the  tetaniw  |Mnson  in  n  ivrnditton  approMcliing 
purity.  As  thi*  snbiilance  was  found  to  be  without  niof-t  of"  tlie  p)i)ieid 
nvctions,  they  consider  that  it  is  nut  un  idbumiii  in  llic  ordinary  i^eutw 
of  tlmt  term. 

Tlie  tetanUfi  toxin  is  of  appalling  potency-  Kitasato  obtained  ]i<]uid 
cultll^e^  of  rmch  viruleuw  tluit  O.'XMXII  (Tin.  of  (he  gerni-freu  (iltrate, 
C(irre><|M>ndiiig  i4i  (MH»i>2.'J  ni^nii.  of  ttie  dni-cl  filtnite,  snftieed  to  kill  a 
mouse  with  tetanus,  (^f  eourse  only  a  part  of  the  dried  substance  is  the 
real  pois'jn.  Of  the  purified  aibsUmcc  obtaintil  by  Bricger  and  Cohu, 
who  IumI  at  their  dts[HiHal  eulture-^  of  le^K  prinmn'  vindence  than  those 
of  Kitassito.  I i.fXKVX Kl,Oo  grm.  killed  a  mouiie  of  lo  grni.  weight.  A« 
the  fatal  dose  of  the  tetanus  jwiKou  inciTa.se>*  with  much  ix^larity  in  pro- 
portion to  the  weight  of  the  animal,  this  would  repre-tent  O.'i-'l  mgni.  as 
the  fatal  do'^-  for  a  man  weighing  TO  kilo.  \Vheu  it  is  eiiuf-idered  that 
the  minimal  fatal  do.<ie  nf  atropine  for  an  ndult  is  l.'tl)  nigui.  and  of 
Btn'chniue  U  .tO-llNJ  mgm.,  some  conception  of  the  terrible  energj-  of 
tltia  huclerial  weapon  can  be  obtained.  The  tiuhstauce  f-cnaratol  by 
Bricger  and  f'idni  wa.>*  not  iu  a  .Ktalc  of  ehnnieal  juiritv.  Tlic  tetanus 
pcii.<4on,  like  the  di|)htheria  |HiiM>n,  docs  not  cause  »iviupt<iins  iniinediately 
after  iti*  intntductioii.  With  suisill  dose?  it  may  be  davr;  hclore  rccog- 
nizid)lr  ^yniptom»t  !ip]>ear.  Tlii:*  behavior  is  uidike  lliat  whieli  we  are 
ftcrn<4omed  to  attribute  to  chemical  poieone,  and  miT^'ii  the  ouc^tion 
whether  the  poi-^ui  may  not  be  reprouuce<l  in  the  lK>dy,  or  whether  fjie 
sabstanoe  injecie*!  i^  itself  the  jx>i^m,  and  may  not  be  in  the  nature  of 
an  tmn^me  whieli  leiido  to  the  pnKhu'tiou  of  the  rtnd  pt^iwrn  within  the 
boily.     The^  quest  ioufi  Cdinnot  at  pres«"nt  be  iniswrreil. 

An  interesting  example  of  the  cftcct  of  the  pure  tetanus  toxin  U|K'n 
man  ii*  reportett  by  Nicolur.     In  working  willi  the  tillnile  of  a  tetanus 
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culture  be  ucc-ideptally  istuvk  tlic>  point  of  tliu  ricHHllc  of  a  bypodomiio 
syriii^i*  riiiit:iiniiig  >^»iiii-  nf  the  tititil  rntn  his  U-ft  h»iul.  Onlvlhe  muist- 
iirc  ailht  riti};  tn  the  m-edlo  was  intixiiihii-wl  iiilo  the  puiKiurc'.  After 
thrift*  and  a  lialt"  ilnyt*  the  lirst  svniptiuiis  uf  tetjinii!*  wen.'  diaiiifestttl  hy 
eoiitniftiire  of  the  loft  tlmnib.  There  folUtwed  in  siu'Cfs^stiun  i;ciiitnu*tion 
of  thu  liaiid,  the  ami,  then  trutnms,  npiittliotoiim,  ^ncml  nintmt^liires, 
and  eon vul ■'ions.  The  treiitment  wns  nv  larjje  dosort  (if  chhiml.  Aftor 
thrw  weeks  im]>ix>venieiit  Uepui,  and  rw^r>very  wan  eumpletc  iirter  forty- 
(ine  <hi\>.  In  thi?^  nniiini!  vi\h-  the  ti^turius  toxin  was  intn^thuiil  in  niin- 
imiil  amount  without  tlic  hitcilli.  Nieohir,  in  view  of  the  fnet  tlmt  no 
5\'nipt<mis  were  inanifested  imlil  (Ik'  tliiixl  day.  adopts  the  view  that  the 
cnltiint  thiiil  iltH'.h  not  <'i)n(iiiii  tlie  reid  jKHtiiui,  hut  pitKlucea  it  l>y  n  kind 
of  tennentatinn  after  intrrHhietiun  into  the  bodv. 

The  dii>tributiun  of  tlie  tetaniit<  bil(rillll^  ond  the  faetorv  favoring  infci^ 
tion  with  tetanus  liavealready  bci^i  dcr<Titjwl  (pp.  2A;i,  285,  27(>,and  2Kfl). 

SuweptJble  animals  may  l>f  rendered  iairnmie  fnmi  teliunifi  by  the 
injc<ii(in  of  the  tetauns  poison,  at  first  weakcnt-d  by  elu'inienl  aj^ntit  or 
hcnt,  find  then  adminii«terod  in  full  >!trongth  in  eonstanily  inoreflsin^ 
doses.  Thin  is  antitoxic  inunuiiity,  nin'ady  deHTil>rd.  whieh  lius  nothinj^ 
Id  do  with  naninil  itniniinilv.  The  hen  is  nalnrally  immnne  from  tetanui^, 
hut  not  by  virtue  of  ;)ny  antitoxic  power  of  t lie  b]<j<«l.  Tlie  bloo«l-i»eruni 
and  otiier  fluid's  of  aniniiil.-i  rentlered  arlifieinlly  immune  from  tetanus  are 
eajmble,  by  virtue  of  their  antitoxin,  of  rendering  Mi?<eeptible  anitnuls 
resistant  to  tetanu*  (|w*sive  immunity),  ur  even  of  preventing  the  develop- 
ment of  (he  difiMiite  or  (if  eurinj:  the  diseai*e  after  rreeplinn  of  the  vinia, 
iJehrinp  in  1892  re|x>rteil  that  in  the  course  of  two  years  he  had  by  suc- 
cessive iitjeetion  itf  ineiva-Hiiifi  doses  of  the  tetiinns  toxin  rendered  n  h«r«? 
*>  hijihiy  immune  that  the  immunizing  value  of  it.**  blood-senun  ««■> 
1  to  10/)(M),00(>,  by  which  is  meant  that  rnTFCiViUfq*''  "'"'•  "*  «'rwni  will 
protect  1  gnn.  wei^fit  of  mouse  from  the  eni-ets  of  tlie  subseipient  injeelintl 
of  tliesmallfst  fatal  dosuof  thi- t*'tant)8  iioi^'n,  or  1  eem.  «>f  senuii  cnflieo^to 
iriuniinizi-  .VJO.iHM)  miii',  ivei^'lunp  each  20  {rrams  or  200  ^lleep,  weighing 
eneh  -V)  kiln,  Vhen,  hnweV4'r,  the  ntti'nipl  is  nnide  to  prevent  tlic  develo|»- 
nir'iit  of  the  difjoase  inmiediately  after  the  rec^'jition  r.f  the  virus,  a  lar^r 
quantity  of  the  9enim  ii^  n.'tpnr«ii  lu  aftbnl  proieetioii  tlmn  a  lew  hoiira 
previously,  and  as  time  elapses  the  amount  of  wnim  reijuirerl  rapii-lly 
niertflses",  luitil,  as  soon  us  the  very  first  symptoms  of  the  minimal  fatal 
doso  of  tetanus  poi^>on  nppenr  in  the  mouse,  one  thoui*jird  times  the 
(juanlity  of  serum  neeessiuy  for  ^inlple  preventive  immnniziitioii  n»ust 
Ik'  inji-el^'*!.  After  twenly-Cour  hours  the  ni-eessarj'  (piantily  <if  K>riini 
prtsspssiiigan  tmmunizinir  value  f^f  I  to  I,(l(Hl,CH(0  is  loojireat  to  l>e  intro- 
Uuce<l  into  the  animal.  To  priHlnce  the  wnie  eumtive  eflect«  in  lurgc 
animals  as  in  !?mall  it  is  iieit^'stfiir^' to  inject  ])nt|iortinnati'1y  hir^^r  amounts^ 
the  doM?  lieing  in  nppn>ximatelv  diret-t  ratio  to  (lie  respeetivr  weights  of 
the  iininials.  These  eoiisidenitions  manifestly  suggest  serious  iliflieulties 
in  the  applieation  of  the  nntitoxie  treatment  of  tetanus  to  hnman  l>eing9. 
But  there  is  another  difHeulty  of  probably  greater  foree — namely,  that 
wo  have  no  indieution  that  tetiinus  will  result  fr<mi  a  wound  in  man 
until  ehanieteristie  symptoms  have  ap|«e:inKl.  By  that  lime  letanuH 
|Musnn  has  aeeiimnlnfeil  in  ironsidemble  aniounr  in  the  sysliTu.  Kitasiito 
was  unable  to  prevent  tlu*  ileveiopment  of  tetamis  in  mire  by  the  onnt- 
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ideie  excision  and  tlmriMi^li  rauteri/^tiun  uf  the  wound  one  hoar  ai>Rr 

inoeulAtioii  witli  U'tiiiiii<  )MK-illi.      It  i^  not  nosittvi'ly  prnveii  lliiit  cimi- 

tivf  aiitiluxif  seniiii  iwtilraltnw  poi(*i)ii  w]iii-fi  1ms  nlivailv  been  n-Cfivwl 

into  rill-  Hvsu-tn  bi-t'ort*  injeclion  of  ihc  strinn,  tiUhoujrh  it  is  tnpnblt'  of 

iieutralmnji  j«t»ison  iVinncd  atxcv  iti*  a<lniinistmti«jri.     Wo  «imnd  in  a  murh 

Icfv  riivoniiilf  (Hwittuu  fur  tlu-  buwu^I'iiI  tntttuient  uf  human  U.'iuuun  by 

antitoxin  tlian  is  tlir  msr-  with  diplitlicriii,  whcrr  the  ff>n<ltti<)ns  iin-  ninre 

liivonible  both  as  rcgiinls  i>njgn.'H?-ivi'  ii](.T"."a«;  of  dosagv  in  |)m|Ktrtioii  to 

llie  wfijjht.  nnd  (':*pt't'i!illy  ;i-<  n-pinis  tlu-  |Hirfsil»iJiU'  of  W'^innin;;  tn'iit- 

ment  l*t'fun'  the  !ilK*oq>tion  of  lar^c  qnnntitirs  of  th*-  |w>i*(.ii.     Tln*.^  are 

thi'  Bcientific  WMihidi-'nitions  ix'hilin^  to  the  tPKitniPiit  of  tPtanUH  b_v  nnli- 

tnxin.     Itt  pmclirjd  applicnlioii  uml  the  rt-^nlts  of  treatment  in  hniwia 

bt'inpi  Iwloiijr  to  the  artirU-  on  Tetanus  in  this  work. 

^L    litirUtuM  Tuhrrrti/iMiti. — I  >i«-ovi'n-<I  and  first  pnhi\  ad-*!  by  Kocli ( 1 HS2), 

B^[<.*{N-ridfntlv  an<l  at  uliont  thr  Hdhio  timir  drmonstiiitcd  iiiii'-ros<.-opic:iny 

in  tuben-hv-  by  [Innnipirten.     Shnidcr,  slraitrht,iirhlif:hl!y  rurvc^l  or  U-nt, 

^uui-niotiU'  rods,  1,5  to  4  ft  in  Ictigth,  which  averagf^  Hvc  tn  six  tinirs 

Hbe  brcttdtli.     In  imvtaine*]  specimens  glistening  dott-,  in  stained  s|»eci- 

^■bns  clear  s[«its  are  often  seen  in   the  rods,  whieh  thereby  ]>resent  a 

^■adefl  np{Hrarance.     The!i<'  are  int«^r]>ret4-d  by  Kwh  and  otliur»  ho  i«|x)re9, 

nill  ihis  liiifi  not  Invn  proven.     No  jrrcsilcr  rei-ij^lami'  U*  heat  and  other 

uijnrioii~a)fr>neie^  ha«  lieen  deinon^tniti-d  fur  bm-illi  eontaintnt;  thr-w  jin*- 

Bfctnl  iipores  than  for  iMicilM  tvitlioiit  them.     TiilM-rcle  Ixteilli  take  up 

^wning  i\\e»  with   iliHietilty,  l)ut  when   oneu   thoroughly  slaiiietl   by 

^■cnw  aniline  ^iyes  they  retain  the  «ilor  nfter  it  has  been  cxiraeted  by 

^Htl>.  uleohol.  and   oilier  deoolori/ers   fntni  all   other  known    liaeleria 

^^Tfpt  the  leprosv  bneillu.<  nnd  some  evainplos  of  smegma  l>aoilli.     {S<c 

p.  2'A.)     It   tri,  by    lliiH  iM-euhitr  staining  reaetion  that  tutien-le  ba<-t1Ii 

tdifiV-rentiatirtl  fn»m  otlier  Imeterin.  The  tulH*rele  liacilbiH  groww  Ih'sI 
the  pn>!*eiieo  of  freo  oxyjion,  but  i?i  capable  of  growib  without  free 
_'gt'n.  Optininin  lenipemture  for  gnnvtJi,  :\7  Ui  39"  C  iKn's  not 
grow  Udow  :il(°('.  Wii-i  tirst  rultlvati'*!  by  Koch  on  ftoliditieil  row's 
td'KMl-^'rtini :  lui«  since  Ix-en  cultiva(c<l  un  |M)tato,  and  on  nutrient  ogiir 
nnd  lioiiillun  to  wlueli  ')  to  l>  [ht  cent,  glvi^Tin  hrnt  been  added.  On 
ldtt<»tl-*<'nun  till- gniwlh  first  lH<i»mes  visible  after  ten  (o  fourteen  ilays, 

tfunuA  dry,  histrelois,  c<<)ni|iuet  white  iHnles,  ItHisely  atlaeliii]  to  the  siir- 
c.  By  «Kilese<*iMV  of  the  endonies  extensive  membranous  growths  arc 
hie<I.  (in-w-i  iu  tin-  form  of  a  nicmbnine  on  the  Hirlitee  of  Huid  media, 
without  I'loiiding  the  thiid.  The  inlMTi-le  lm<-illns  is  the  most  resistant 
III  hittt  I't'  all  {uithogt'nir  l>acten:i  not  p(»sitiv-«-lv  proven  to  fijriu  sitoreK, 

te  hlaleiuenU  of  ditlertMil  r.\|>(^i-inienters  as  to  it>i  lliemiul  d(iith-|Kiint 
Ml  widely  divergent  that  luieilH  from  different  <(ourreit,  or  nt  leitst 
lerdrffercnt  conditions,  would  H?em  Ut  vary  in  this  resjxH*! ;  but  it  is 
more  pnJjahle  dint  the  dis<v)n!nnt  rc-snll;*  arc  due  ti>  failure  t<»  ensui-o 
rxiKt^uw  <'f  thn  bneilli  to  the  actual  lempeniture  of  the  surrounding 
fluid.  The  pliv-iciil  iiontlitiiuis  a>^  n-g-ani-*  distribution  of  the  teni[>er- 
^■in>  in  heat<'<l  aninuil  tlnid!^,  culture  media,  etc.,  et«]>eeiAllv  when  sidid 
Wk»«»*e«  aa-  jtrcscnt,  are  not  of  so  simple  a  nature  as  many  of  the  exjw-n- 
nu-ntirrs  upon  ihu  s(ibj(.-et  of  the  thennal  dctith-point  of  [Kieteria  Aeeiu  to 
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DilU  BH'  kiUfd,  or  ut  least  are  n'odenil  iiiea|Md)lc  of  infivling  guinea- 


330       QEXER.\L  BAfTKnrOLOr.r  OF  SVRGICAL  ISFECTtO.\& 


pigH,  by  ten  niiiiiitc-ii*  oxpo^^ure  to  a  tein|K>nittirc  of  70°  C  and  br  one 
nours  fX]Kwiire  t<t  60°  C.  Thpy  wt're  not  kill«l  in  furtj'-fivf?  minuti'a 
by  Imitiiig  III  W  C.  They  sir*-  fiUTvly  kilUfl  in  a  few  minutes  by  ibe 
miiiiiig  tt'iiijiemturL'.  Thcv  n-tiiiii  their  vitiility  in  (Iried  H]Hitunj  lor  nine 
or  ten  months,  but  at  the  Wt  with  simie  loss  of  virulence.  They  iv»u«t 
putirfaotiiin  fur  a  eon^klemble  time.  Thoy  are  killed  in  ■iniitinii  liy  3 
per  e(>nt.  ciirbolic  Hciil  in  twenty  hours ;  they  nre  killed  in  a  low  niiTiiiteA 
by  :i  to  o  iK-T  e-ent.  ecirbolic  ncid  when  the  acid  eaii  m\tw  into  'lirecl 
cipntui-t  witli  till'  bacilli.  Tiny  rtisi^t  the  mtioii  of  the  pi-lrie  juii*. 
When  ex|>«is<Hl  in  thin  Iiiyer  to  thic  dtrert  iiHion  of  the  unn's  niyi*  tboy 
are  killed  in  ;i  few  uiinutef- — nim-h  laore  .nlowly  when  in  n  tliit'k  layer. 

Till"  tiilien-le  luK-illlis  is  a  wtriil  iwrasite,  inenpiihle  under  oruitiary 
conditions  nf  mnltiplir-ation  in  the  onter  worhl,  but  eapable  of  proloiigva 
gunivai  outside  of  the  body.  It  is  the  sole  eause  <)f  tuberenlufi>.  The 
pntho^x-ni<^  in!i[iili':slylions  vi"  the  liilxTele  baeillus  have  Im^-h  doA-ribrd 
by  Dr.  Counciiniau  (p.  2'i'J),  ami  will  be  finiber  wmsideix-d  iu  the  articles 
treating  of  iIil'  varioii^i  funns  of  »iiii'y;ieal  tubt'r*MiU»Hi.s 

TIh-  bneinns  of  avian  tuhen^uhisis  i*»  a  different  species,  or  at  Ico^t  o 
difTen-nt  variety,  fr»»ni  that  of  human  tuln'n'uhK-^ifi. 

ftnrillint  f,riir/r. — T)isr(iven^l  by  H:inr*('n  (187*,))  in  h'prous  t«l»ercli^ 
^ritr[ihnhiyi(;iiry,  the  lf]tn»sy  baeilhii*  rej^i'niblet*  xory  chx^ely  the  tulven-le 
biieiliu^',  fnmi  wliieh  it  probalily  eannot  be  din'tingiii^hiHl  in  ^izi>  and 
sliiipp.  It  presents  ckar,  iinstnioeil  dots  like  those  obi*er\*tMl  in  tubereJe 
baeilli.  It  rei*oniblcs  the-  tubercle  bacillus  also  iu  its  staiaing  reactiuus, 
the  oaly  im])ortiint  difleix-nee  being  that  it  ifi  more  readily  »taiDcd  by 
aniline  dyes  than  the  tubercle  iKicillu!*.  It  Miiinsi  well  by  rrrHm'.-f  and 
Weifjert's  Hbrin  stain.  It  m  non-uiotile.  Although  iriany  obwrveni  rlaim 
to  have  adtiviHc"!  the  lepifvsy  ttjieillnH,  none  of  the!»o  ehiims  hsive  I>ei>n 
Cf^lablished,  at  k'ust  not  to  the  satislaction  of  most  bacteriulopist.«.  Most 
cx|K'rimenlem  have  hud  only  negative  result.^  from  lite  inoculatiou  of 
lepniu*  niaterinl  into  animals.  The  |>ositive  resjdts  reported  by  Dam^ch, 
Vosdinn  and  Melelier,  ini<l  Orlman  arc  o|wn  to  eriticiaii  in  their  interpre- 
tation. The  apjmrf-nlly  ■^aeeesslul  imH-niniion  of  a  eondemneil  eriniiual 
in  lli«  Sandwich  Ishmds  liy  Arniiig  lias  alwi  Iw-en  criticiw^d  :»;*  imt  con- 
clusive. The  evHiHtinil  anil  exclusive  iirii^oiiee  of  the  bacillus  lepra'  in 
leprosy  eannot  be  rea.-Hmably  inteq>rctc<i  nfhcr\vi>e  thnn  that  the  Iwieillus 
ii*  llic  eouse  of  the  disen.-«.  The  eliaraeteristie  liacilli  an-  pn'i^-nt  iu  ciH>r- 
mou^  numlKT  in  tlic  leprous  mxlulwi.  Ix'ing  chienv  encln>Hed  within  cclla. 
TIk'v  have  aWf  been  luiind  in  the  lesions  of  the  di.sc-as«^  in  idl  |>arts 
of  the  body.     They  are  verj'  nirely  in  the  bltMid. 

Ji<toi//ii^  J/rt/i'f/.— Di-vovered  by  J^J^tHcr  and  .Sehiitz  (1R82)  in  the 
lesions  of  ghuiderv.  Nmiewhat  tihoi-ter  and  tliicker  than  the  tubercle 
bneilhis.  Prc-n-nlf'  often  clear,  unstaineti  spaces  in  (he  rods.  It  probably 
d(KS  not  form  ?*pores.  IVcoloriy-ed  by  (inini.  Stain!"  with  the  umal 
aniline  dyes,  bnl  is  Mfeasilvihicidcrized  that  ils  demonstratiun  in  m.'ctio]ui 
h  s/tnicwhat  diffindt.  Li^e  the  typhoid  hiicilhis,  it  oi-enrs  in  the  tisstH's 
especially  in  dunipsf..  Nou-motile.  Facultative  anaerobe.  Grow*  IkssI  at 
body  tenipcniture,  but  i;*  tapableof  gn>wth  at  ntoni  terajieniturv.  Grows 
on  all  culture  media,  but,  m  hasi  been  shown  by  Theobald  Smith*  far 
better  on  »cid  (jion-neutndizith  than  ou  alkaline  media.  I'artieularly 
churacteristie  is  the  gi-owth  tui  potatu,  un  which  the  glanders  bacilloA 
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forms  at  Brst  a  traii.><Iuctuit,  aiiilx-r-ycllow  Iiiytr,  Iat4.-r  u  riKltli^h-krown 
IflVt-r  with  (H?o)lnnitioii  i>f  the  |Kitau>.  Gmwih  tin  a^ur  wliiti^h,  moist; 
il'  the  iue<liiini  1>e  aci<t,  ihirk  ami  iil>tin<Iattt.  Tho  vinilcDCC  (liniuiiiihca 
in  siu'«i?-o*ivop'in.'niliriii«  in  artitiL-ial  fultiirps.  'llio  p'liintlcrB  biu-illiiH  may 
eiin'ive  in  the 'Iricil  LHiiidition  lur  tlirrx'  and  a  luitf  iiionthii,  !nit  iLsnally 
dieH  within  iwn  ur  Ihrw  wtK-k-".  ThtTu  are  oliw-rviitiniit;  wliieli  iil^Ii^MUJ 
that  it  mav  mrx'ivc  for  at  k>asl  u  year  iinJ  a  half  in  iimx'inijiird,  irilertod 
fables.  IJy  inuciilitinri  of  h(»i>*»  with  [nire  cultures  ulaiidcre  is  pro- 
diieeJ.  TliL'  iKU'illiis  is  jKilhii^cnir  ftir  w-vi-ral  Miiociit*  uC  aniiniils.  The 
i;iitiH-:i-pi(!:  and  the  fiflil-nums*-  iin-  iNirtii-ularly  rtiis(-c|»tihlp.  Whito  mice 
an- n->i>tant.  The  tield-niuti.-e  dies  iinun  «xi»erinifnlal  iiiwiiiation  usually 
in  thrtt*  i»r  f<»ur  days  witli  avtiie  iiiftM-tion  and  tiiiniit*'  tiilKTcIi'-likc 
notJiili'^  In  the  spleen  and  liver.  Tho  lewmif*  in  the  guimit-plg  are  moet 
I'hanieleristic,  t^Mittistiii);  in  a  caseous  ulceration  at  the  i^eat  ol'  ftuhi:utanw»u8 
iitt^c'iilatiitn,  whieh,  however,  U  oitcn  absent ;  swelliiij;  uiid  noerotie  nii|i- 
pumtioii  (if  the  tVT^tieU-^ ;  swelling  and  id<-c-nitton  of  the  juiiitK ;  uiid 
inKhili'^  ill  the  ripleeu  and  liver,  Hiinfiimort  els4'\vlii're.  The  ln-st  nu'thiHl  ul' 
diaKlxqiing  a  siw|)e<rte<l  chh'  t»f  jj;bindors  is  to  iin>eiilale  the  material  into  the 
peritoneul  uuvily  uf  a  nude  );iiineu-|iig.  In  four  or  live  days,  at  llie  most 
iu  riffht  or  ten  davs,  the  eluinifleriMtie  .-ivvellln)!:  and  lidlarnnialidn  t)f  the 
te-tiele>  ean  l»e  delecte*!.  The  bfu-illi  are  In  the  le-sionw,  bnl  fie;iiity  or 
abi^'ni  in  ihe  IdoiHl.  Midleiii  is  a  nnnhK-t  deriveil  fnini  cultures  of  the 
glaiidrrs  lwiei!lu-<,  and  is  analogous  in  its  pr(i|H'rties  Jind  uses  to  tnlH'renlin 
der(\t-d  t'n'iii  (he  tnl»en;le  baeilhi*.  It  is  u^^wl  for  tlic  diagnoeis  of  glau* 
dern  in  aninmhi,  a«  tnlieivulln  is  uaeil  for  the  diognnsis  of  tuberenlnr-is. 

liticiUuH  Authracij*. — I>ij»coven-<l  in  the  bloml  of  animals  afleeteJ 
witli  anthrax  by  Pollender  (lH4!t):  alwi  *}l)served  by  Davaine  (l«50}, 
Ilayer  (I-***''!"!,  and  Ilmm-ll  (IH"i7).  The  stndie'-  niion  the  anthrax 
baeillut^  laid  the  foundalion-sloue  of  modern  hueleriolo^y.  The  Imell- 
lus  is  1  to  1.5 /t  hrund  and  .'{  to  10  /t  Ion*;.  It  pixtws  out  into  Etmg 
tlireadsmode  up  of  bacilli,  the  n<)jacent  ends  of  which  ant  sharply  cut 
and  t«li;rhtly  uontuvc.  Not  motile.  StninM  readily  with  iiniliiie  dyra, 
inehldtu);  (inuu's  stnin.  Forms  sprm's  in  the  presence  of  oxyphil,  bnt 
never  wilhin  (he  animal  body.  (Jrows  at  room  tem]H'niture,  Ix-'sl  at  UkIv 
ti'mjH-mlun- ;  dirt's  not  ^;n>w  U-low  12*^  ('.  (rrnws  <m  all  culture  media. 
Li^iucrte-i  jft'Iatin  with  niodenite  rapidity.  Colonii-s  on  jr^-latin  are  whit- 
isJi.  often  with  fuxzy,  irn-giiiar.  hair-like  pnywtioiis.  Similar  bristle-like 
projections  often  rhara^-teriiie  the  gi-owtb  in  the  line  of  pumtnre  in  gel- 
atin and  j\ff,XT.  Desitrati-d  .-jHjres  may  survive  for  years.  Anthrax 
rres  nn>  usiuillv  kilkd  in  mur  minutes  by  iKuling  tem|H'mtnre,  but 
ff  vnry  in  their  n'sistunee.  and  may  withstand  boilinj;  temperature 
fVtr  twelve  minutes  (von  Esinaivli).  S<jnie  anthrax  sjvires  are  killed  by 
.1  [ler  cent.  **urbolie  acid  in  two  ilaysj  others  survive  for  forty  d-aya. 
Various  modifications  of  chamoter  of  the  anthrax  bacillus  can  1>e  pro- 
dtieiHl  by  cultivation  at  high  teui|»ora1nres  (42—43°  C)  or  by  the  addi- 
tion of  ililiite  anti>*i'pt:rs,  the  nmsl  important  nnwlifientions  iM-injr  ihe 
production  of  an  asp<trx»fienic  variety  of  the  bacillus  and  tlic  k>ss  of 
vinik'uee.  Any  ilegnr  of  attenuation  of  viruleiiii>  cjin  Ih-  pnHluitil 
downi  to  complete  Iohh.  These  nttenuated  cultures  si>rve  sls  vaccines  to 
render  animals  insusceptible  to  anthrax.  The  anthrax  IniciIIus  is  a 
fheulialive  |Kirwiite.     It  is  in  the  highest  degni;  vindent  for  mice  and 


332       OENERAL  BACTERIOLOOT  OF  SVROtCAL  ryFECTTOXS. 

giiinoa-i)ip4,  fvtiiu-uhnt  U'f»  m  ibr  rul>l>iiK.  S)ie(>|>  and  vau\e  are  tlu^  anV- 
nmU  which  siift't-r  (Iio  mo!<t  fWtm  the  natural  disease.  Swine,  d<ijj>,  arid 
most  l)lni«i  an;  iiummie.  liuts  and  pij^'uiis  arc  reiiit<taiit,  but  not  «  b<tlly 
insiisi'cjililili'.  Id  unTtmix.  Mmi  tliKS  not  nink  iinion^  tho^  highly  -m^ 
Ltptiljle  to  tilt.-  diik-flt*.  InfuL-titiu  im»y  ot-t'iir  fnwn  tht;  skin,  intt-j-tiiif.  ur 
liingH.  In  sniidl  Hti»iii'ptiltk>  animnls  t\\[H'riiii('ntal  anthnix  i.-:  n  srpti- 
C^eTnta  with  ahiindniit  iKtrllli  in  the  hUiod.  In  niun  unthmx  titsually 
0(X!uri«  with  localizul  iiitlaminatiuns  at  the  Hut  4)f  invufiMii  (nudi^nant 
piinliilc,  intejttiiuil  nnthnix,  wiHil-jnirterV  di[»oase).  In  somr  va-K^  the 
di.xva.'^>  n'Diain!^  Inivdi/i'd ;  in  ollieiv  gciK'rj]  iiifet'tiun  und  multijile 
Uicali/iitinii  iNTur. 

Ai-Hnfiiiii/(v,  oi*  Raif  Fttwpin. — KifKt  reco^ir^l  as  a  linng^  orjEaniiin) 
by  Bollioger  in  1877  in  nctinuiiiyeosld  or  lump-jiiw  of  cattle;  observed 
in  null)  in  l.S4r)  hv  B.  von  I-!iiip.'iilx!ck,  wha-*'  discttven*.  however,  wiis 
not  ])ublish«Hl  tintil  1h7S,  wlir-n  it  %vii?  mentioned  by  J.  Isme),  to  wliom 
belonpi  tlie  i-R-iiit  (tf  titvl  reeogn izinjj  tlic  ray  fiinj^w  as  n  tliflinct  nnrro- 
orgiinisni  jKitliiif^'nic  fur  man. 

There  mx*  viirious  8|M?cies  or  varieties  of  thu  jr»,'ini!*  actiunniyi-ej^,  bat 
wo  ore  able  with  our  itre»ent  melhrHlji  to  difli-rcntinte  tlinii  t'nmi  cjich 
other  only  impcrfcetly.  Aetiiiomyoes  liominLs,  whieh  is  |m4»ahly  idcn- 
tityl  with  art iuoHiy ceif  buvjn,  !«  tlin  only  ((|Ri*it>s  whii'h  uiti  be  e4iiisii)en*(l 
heri>.  Aiilhoriries  giii-  wnX  agreed  as  to  the  lH)t;iiit('al  |Ht.-ttioii  of  thin. 
oiyiuiisni,  bnt  niosl  writei-s  now  rf-jrawl  it  as  lielon;iin^  to  thf  ^iiiU[i  of 
the  more  hig)i)y-<ir^inized  pleoniorjihiL-  bueteria.  and  alhctl  lu  clado- 
tlirix  or  at.re|itothcij£.     Some,  however,  i-latw  iielinomypcs  witJi  the  fungi. 

Aetinomyeis  i^  the  ejinse  of  a  ehnmie  inBainniatory  afUH-tioi),  iire- 
genring  stiniet lines  the  elmraeten*  of  an  abseetw,  at  other  times  more 
thfw*  of  a  ttinn.>r,  with  !-ii|Hiiii-;itiiig  tnu't?  and  eiivitiw*.  The  iire^enee 
of  the  [xirasilt!  cjin  ii'^iially  W  deleeleil  with  the  naked  eye  by  finding  in 
the  pii!*  small  yellftwish  jrnmides.  These  ^riinides  van.-  in  •.Itt,  )^h»|)e, 
and  eolor.  Tliey  are  u^ially  du^TilKn!  as  aU^it  the  size  (d'a  pin's  brad. 
They  niuy  he  inneh  sniidler,  even  mienisi-opie  in  Hi^e,  and  exeentionally 
they  may  l>e  massed  tojjether  in  *'hmips  the  siw  nf  a  |»ea.  To  the  nnkeil 
eye  they  jjenendly  ap|>eiir  nnnid,  but  inien>sc»pieally  their  c<)ntouni  are 
i*een  to  he  Iriv^'idnr.  They  may  be  pnivif^li  and  Inmr'lneeiit  like  --ntpif 
partieles,  or  o|ia»|Uu  jjray  or  white,  or  yellow,  gixniish-yeUoM",  browni>b, 
(■veil  blaek.  Ilostnieni  hiu*  denMmstrate^l  that  these  variolic  tints  d<-|K-iui 
partly  upon  the  -^tage  of  development  of  the  orcnnisno,  the  yonnctn*  form* 
without  elul»-like  terminations  la-iog  pale  anil  truns|iareiil.  The  black 
graiiides  liave  been  ob^Tved  ordv  In  inlesiinal  aeiinoinyeiKiit^  The  eon- 
(nisten.-e  nf  the  gnuiulis  or  eolonifs  in  their  early  stagr'  of  development 
is  Mift  and  gelatinous ;  luter  it  iKrcomtrs  firm  and  eoni[KU-t,  and  it  niuy 
become  luird  and  gritty  fnitn  dc|H)sit  of  lime  «ilt*s  in  (he  »dd,  degew- 
eratwl  eolonies.  Tlie  yotuig,  transhieent  Iwxlies  are  most  abumlant  ia 
fnei  of  rapid  sfol^ening  and  litpiefaetton  of  the  tisMies.  The  nunilter  nf 
the  btxlies  prewnt  in  the  pus  varies  in  ilifTerent  eases.  They  may  be  ,«o 
few  OK  t4i  n-ipiire  long  seareli  to  fimi  them ;  Ufmdly  tliey  are  Diimeruiut, 
and  sometimes  there  are  niyriiulH  of  them. 

These  eharaeterictie  gmtiules,  vinible  lo  the  naked  eye,  are  colonics  of 
llic  nctiiiomyees  or  elumpB  of  eoloniei*.  The  youngest  eidonjes  are  not 
visible  to  the  naked  eye.     These  consiflt  of  o  eentral  interlaeing  mass  of 
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btniicbing  lliK3«ls  with  nidiatiiig  projectiniLs  uf  (hrai<li.  Tlie  most  rom- 
niKii  iiiul  (-iKinu'tcristiciiiiiHiir.uiois  Hn-  tuiiixl  in  dIiIit  iiilmiu-s  (c:i!ltHl  hv 
iIk-  (riTnum?.  "  l")niscii ").  Hert-  \\v  liiul  tin'  t*»-ntrc  of  radi  (Tolon^'  roni- 
po^o)  uf  extnmicly  liiKr  iiiUTUicing  tJii\>:i<l!!>  ;itul  !>iiiall  rutind  bodies 
riNrntbiitifj  oK'ci,  an*!  th*-  pcnplnTv  iiuuhr  up  of  Inilhotis,  cIiilt-Hke 
trriiiirvitioiis  uf  ibe  tliruuU.  It  U  piirtii'tilurly  this  4Kitc.-r  rin^-'  uf  iinli- 
aiiii^Tr  fluli*shaptHl  pr<ywtiiHis  wliit-Ii  givi-s  to  ihesL-  iHKlit'w  tlioir  nii>st 
diaijnor'iic  foaturo.  It  rcf[uire«  cnrcfiil  hIiuIv  and  iHfl('iviiii:il  staining  u> 
make  out  the  real  structure  of  the  uctinomyees  bodies.  Onliiiarilv,  lb(^ 
(icntral  port  of  the  uuluny  appear*  siruply  as  a  coiifu**ti  jtruiiulur  mid 
fiiiely-lilaDU'iituus  ma^^.  It  1ms,  however,  bwn  nhawn  to  a'lwist  of 
€xln'U«'ly  dt>Iit-:ite  riMis  arid  thi-Hids,  which  braiieh  dirill)t■ilmuu^Iy,  aiid 
which,  arranjjwi  soinewhai  hmitely  In  the  ecntre,  Ix^'oiiu'  nion-  densely 
inttnvovea  and  larger  loward  the  iwrinliery,  nnd  theiv  mss  in  a  railiatiiig 
tnanner  one  into  «K*h  of  the  swollen  fmlhs.  Tiiis  bullion-^  .-wclliti^  iijw 
pears  to  be  due  to  an  acciuuulatioii  of  a  t-leiir  hyaline  matenal  in  the 
sbeaths  of  the  fibres,  and  to  repn^^'iit  only  an  inv<dntion  or  de^enem- 
tive  condition,  not  fonninj:  an  i_'.-*seiilial  (Kirt  o£  the  livinjr  -itructurc-  of 
tiie  [lai^-'ile.  The  hyaline  liidlif^  nisy  prc-wjnt  an  appenrauee  of  coueentriu 
Btriation,  and  twh  one  may  break  up  into  finjrff-like  projections  or  have 
aomewhnt  the  ap|>eflrauee  of  a  pine  eone.  They  niav  lietit'inie  ealelfied. 
Thew  arc  alt  Jcgenei-ativu  ebanges.  lioth  witliiu  luid  outride  of  thu 
threads  an-  net^n  nniiid  liiMlii's  like  ctx^ei,  whii^li  are  (^mslderetl  hy  Bom- 
nvn'-ni  to  be  B[iore-s  but  whose  iiatnn''  U  ini determined.  They  may  l>e 
ven."  abundant,  s«t  that  the  ecntnil  part,  of  the  eulonies  eonsists  almost 
wholly  of  tlie!*e  n»und  (iraiuilo  with  very  few  threiifU.  CaM-siif  aetiuo- 
uiyoosis  oeeur  exwijlionally  in  wliieh  there  an-  no  bullMius  ending  to 
thie  threads  eomiKwuijt  the  eolony.  In  addition  to  the  eiilimiej*,  nnmer- 
ou»  baeillt  are  oUen  fonnil  !*ealteifd  thninglmnl  the  inHainniatoty  nod- 
uleis  of  aetinoniytrotiiH.  Pyf»K»'nie  tnnTi  are  frecineiit  ^^'cianbiry  invaders 
in  aeiinoniyoiitie  (jroiAiliM.  <»mni'sand  Weifiert  s  fibrin  stain  and  litemat- 
oxyliii  and  wM^tn  can  be  used  to  advantiige  in  the  niicro;*eopieal  -study  of 
aelin«iiiiyix'^. 

Many  investigators  rhiini  to  have  rnlti\'ated  the  ray  fnnjrus.  There 
is  to  much  discrepancy  io  their  <le«'riptionK  uf  the  ehaiiieteni  and  mn- 
ditioDS  of  thftie  cultures  that  we  cannot  recognize  all  of  them  as  ffenninc 
culture:*  of  actiuorayces,  I^mbably  the  imis^t  eoufideniv  is  tu  be  jfiveu  to 
the  rnltnre:^  obtaini'd  by  J.  Isnu*!  and  M.  Wolft'.  They  found  tlmtactin- 
oinyees  j^mws  bt-sl  nnaentbieally  and  at  the  trniix-mture  nf  ;i5*-;i7*  C. 
They  u^tvJ  chiefly  as  their  euttun*  nitnlia  nutrient  a^r  and  hen*!!  and 
pif^mV  tyy^A.  The  growth  is  slow  and  in  the  fonn  of  ilry,  t^niall,  pn>- 
jcctinjt,  irregular  fvilonies,  whieh  an-  at  tirst  (fray  and  translnivnt,  and 
later  o|«a([ue.  t)n  iipir  aetinnmyw^*  firows  eliieHy  in  the  form  of  nnLs — 
in  egys.  in  the  fonn  ofinterlaeiinr,  bnuK'liin^  thnwls.  Bulbous  tertnina- 
Uon-s  uf  the  threads  aiv  not  obwr^-ed  in  the  <-ultiires. 

'Hie  majority  of  ex|M-'rituenter.<<  Iiuve  obtained  onlv  negative  results 
in  attempliiig  to  produce  actinomyeoeis  exiterimeutally  in  atiiniaU  by 
ino('nlation  of  nwterial  containing  the  i^pecific  nnen>-oi^uisni,  Ikt^ 
tTiM^>n)  iti  his  elal)oratc  article  on  aetinomy('o>iseonsi<lei-s  all  of  the  |»it<itivu 
fe-iilt!*  reportt'd  up  to  the  date  »'f  il-  pnbllnition  {IMlPO)  :ir.  inconehi*ive. 
Sim-e  that  ilate,  liowever,  sevemi  ob^jrverw  have  iV|Hirted  more  *»r  less 
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Biicce«ii  in  ppcxlucing  (lie  disease  experimentally ;  ami  here,  again,  liie 
results  ubtainet)  l>y  Israel  aiitl  ^^'oIH'  are  the  n)()i4  nutewortliy.  They 
siiccee»l(M]  hy  introduetion  ot"  their  puTO  cultures  of  actinoiuve«*?t  into  (I19 
peritoneal  cavity  of  rabbits  and  t;uinea-pi)pi  in  produduK  rsrnuU  nodules 
lU  the  jH-ritonenni  nnd  j<plpi'n.  Tlu'se  niMluIes  contained  typicjil  nctino- 
myee«  coloniem  u'itli  the  bulbuiis  ravs.  Further  iuvet«tigattun  i^  needed 
repinlinjr  tin-  exiKTiniculnl  iinwulation  of  aetinuiiiyeefi.  ^ 

[nf(-i-tion  biith  of  Iniiiuin  beings  nml  nf  r-nttle  with  actinonivcosis  hasfl 
been  often  tniwd  to  the  penetration  of  vegetable  cruins  (wheat,  barley, 
oalts)  or  hitt<  ol'  vegetuble  tibre  into  the  ti(<isue8.     Tlie  portal  of  entn*  la 
frttjnently  the  mouth,  partieiilarly  the  neighborhoo<t  of  the  teeth,  but  i 
may  )>e  thrmijish  a  \v(mud  uf  the  skin  or  thruuj^h  the  nincoui^  meniliraties' 
of  tlie  thnMit,   rtsjiinittiry   tract,  a^-wjpliugus,  iiito?itino,  or   ritiddle  ear, 
It  id  not  tdwavH  ixj-^sible  to  find  the  polcl  of  eulnince,  a*  tide  may 
bwd  tr^mipU'tfly. 

Viiriouf*  (-linictal  ty|>ej*  ff  netinomyeosis  are  recognized  aecording  t* 
the  seat  of  the  iitlectiim,  sueli  a.s  iurtinomyeuscti  uf  the  jaws  and  el 
where  almut  (lie  bcjid  and  nwk,  of  the  Inngs,  the  pleura,  the  verteb' 
the  intentine  and  cilher  ul>rIon)iu:d  oiviins  tlie  brain,  the  middle  ear,  th 
Hkin.     Thei-e  h  usually  a  single  local izntion,  but  there  niny  Im?  mullipla^ 
foci,  ]>reseuting  sometimes  aimtoniicnl  and  clinical  eliiiracters  of  pvn:  nua. 

The  hiittulogicul  ehaiige^  ureehuracturtMHl  by  iiucropisandliuuefuetiuu 
nf  ti^nne  with  eniignttion  of  white  bUHHl-coiiiiiH.^ler'  ua  the  immcdLiic 
effect  of  the  pam.sitc,  and  a  >»ecnndan.-  renctive  inflammation  in  the  form  of 
vnsenhir  granuhilicju  tisnue.     liv  some  the  rhangi-s  are  eonsiderwl  to  be 
more  cluwlv  ullii.<l  to  thof*e  of  infeetiou*  granulomata  than  of  ordinary 
indaininuliou.      In  Home  e!i»*es  the  i»n)e('^M  i^  miiid  mid  destructive,  with 
little  new  fniTnation  of  tissue,  nnd  with  ihe  production  of  large  abeeea^i* 
in  others  the  aflectiun  mav  be  very  chnmic,  of  )imite<I  extent,  and  encai 
snlatetl  by  new  gmwth  oi  tiwiue,     M'heii  Ikiih'  in  involved  there  may  11 
formed  osteophytes  and  sclcrosiTig  iwtitis,  nr  thtTr  may  Ive  simply  de^itnn*- 
tiou  without  new  formation  of  boue.      Me(a!»ta.*iee  <lo  not  a[>i>eur  t<j  wciur 
in  the  lyrnphutic  gtaniU  connunnicating  by  the  lympli-enrrent  with 
primarv'  fucus  of  aelinomyoosia. 

Madura  diseui^e,  or  mycetoma,  both  in  the  melauoid  and  tbt  och 
varieties,  has  been   shown  bv  Knnthaek  to  l>e  due  to  a  [Winisite  ve 
chwely  ulliL'ti  to  the  ordinary  actinomycei)  hominis.     Kanlhach  ojnside 
that  the  iignii^ite  is  Hiniply  11  variety  of  the  ordinary  oiTtinoniyoe^ 
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IxFi^MMATTos  i^  "the  wiopeseion  of  cliarij!;es  which  occur  in  a  Ilv- 
3n):  ti*«iie  wlien  it  i>*  injured,  nrnvided  the  injur)'  is  not  nf  such  a  do-gree 
5US  ut  auce  to  tk'rfroy  its  vitjility,  these  chungfs  It'iKliii;^  Ut  the  rtpiiit^  of 
tis^m*^  or  the  neiitraliratioii  or  removal  of  the  priiiiiiiT  niicmhiir  catise," 
Till*  definition  indie:it4?is  that  thei*e  nve  two  (listiiirt  formn  of  iiiflnm- 
mntton.     The  first  i.-^  a  |nirely  refreiierative  proeess,  which,  oecurriiip  in 
ascptio  tii»ueii,  is  productive  of  eell-prolifenitinn,  these  new  cells  devel- 
ouiiig  into  a  uonital,  peruianeiil  tiwuv.     It  must  never  be  foi-gotten 
that  the  priKi.'s«'(^  of  inflamiiuition  are  e»^>niiaUy  the  same  in  the  vascu- 
lar, the  soft  and  the  luml,  the  jtuperficial  and  the  «leep  tissues. 

Acute  Simple  or  Plastic  Ikflammatiok. 

Beeause  this  i.«  a  purely  rt^^enenitive  pnicess  siomc  eoutemi  that  it 
sliouUl  not  ite  dcrJcrilMHl  us  a  rliseii.-*'.  While  this  is  partly  true,  a«-ptic 
inflaiiimatiim  must  be  here  studied,  not  only  becnuj^e  at  th<!  tmlf*et 
mittroliie  iiillnniriiation    pn^ent^   »)imilar  mieniMM^ipie  and   inaerciHe<i))iu 

Ithcnnmena,  and.  when  recovery  ensues,  liealinfj  occur*  l»y  the  sntne 
listnlojjical  eliaitgef,  hut  alni  ti»  le:ini  how  [uienjlK's  interfere  wttli  re- 
ifeneRilioti,  and  how  the  Hirp'oii  ean  iniiiiniize  their  malign  elfeetn  when 
Itv  csinnot  wholly  exclude  them. 

Ketlocss,  lifiit,  jMiin.  .swelliii^,  and  impiitn-<1  function,  the  classical 
8ympb)nis  of  Intlanioialinn,  can  rarely  be  all  detectei]  except  when  the 
snjierficial  pcirts  are  affected.  The  rednes-^,  at  fir^t  uniform,  fadinjj: 
iuio  ilie  hue  of  the  nurroundinp  liailthy  jmrts,  tera|ioniriIy  di^ppears 
(in  pr»^<ure,  but  later  hccomcs  mottletl  with  patches  of  a  dee]>er  hue 
which  are  uniiitlueuc^tl  by  pi-GSiiure.  The  uuil'orm  tint  in  fruui  exwiss 
of  bliHHl  ill  the  vi>r;selM,  wfiile  the  mottling  n'fviltri  either  frmu  the 
diapclciuit  of  n-d  cells,  their  escnnc  by  rupture  of  the  capillariei^  intri 
the  li.'<<uc«,  or  fn)m  clotting  (thntmlKiHs)  of  \AwhI  in  the  veseeli^; 
heniip  presiiire  influenwt*  the  first,  Itui  not.  the  setrtjinl,  ixindition.  To 
thiji  excess  of  lilood  ii*  also  due  the  increasoil  temperature  of  the  pari, 
although  ^ome  alle^'  tlint  clieaiitxHvituI  ])licnonicn[i  account  for  pjirt 
of  the  heat:  it  is  doubtful  if  the  femperatiii'c  of  an  inflamed  part  ig 
ever  hifrher  tliau  that  of  the  blood  in  (he  heart  of  the  individual,  in 
whom,  ii  mu.*t  Ik*  remcmlKircd,  the  whole  muss  of  the  blooil  u*  wanncT 
thau  ia  health  because  of  the  /ebrih-  hent.    Swelling  alwi  \»  at  linst  due  to 
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excess  of  blood,  but  soon  the  distended  blood-vessels  ]»ermit  the  escape 
of  scrum,  then  liquor  sanguinis  and  leucocytes,  the  latter  migrating 
through  the  vessel-wails  by  virtue  of  their  amoeboid  movements.  At 
the  |>eriphery  of  the  iuilanimation  little  but  serum  or  some  liquor  lan- 
guinis  distends  the  tissues,  which,  if  the  jjart  be  superficial,  gives  rise  to 
the  symptom  oedema — i.  c.  the  tissues  remain  pitted  for  gome  time  after 
firm  pressure  lias  been  made,  and  the  part  is  often  paler  than  normal. 
This  succulence  of  the  tissues  has  lM>en  experimentally  demonstrated  by 
examining  the  amoimt  of  fluid  returned  by  the  lymphatics  leading  from 
an  inflanieil  area,  as  compared  with  tliat  poured  out  when  the  vessels  of 
the  ct>rre3ponding  member  were  divided :  the  neighboring  lymphatic 
glands  are  often  enlarged  and  tender  from  the  passage  of  this  excess 
of  lymph,  which  contains  irritating  materials.  Pain  results  from  the 
stretclung  of  the  nerves  due  to  swelling,  from  their  compression  by 
exudates,  tlieir  exalted  sensibility  from  increased  vascularity,  and  frcaa 
the  chemical  irritation  of  ptomaines  or  toxalbumins  when  present.  Aa 
the  microscopic  phenomena  of  inflammation  are  described  elsewhere,  it 
is  only  necessar}'  to  advert  for  clinical  purposes  to  certain*  points — vix. 
that  after  the  primar}'  acceleration  of  the  blood-current  a  gradual "  slow- 
ing" of  this  occurs,  allowing  germs  as  well  as  leucocytes  to  accumulate 
in  the  circumferential  colorless  current ;  that  from  this  time  on  the 
white  blood-cells  migrate  in  increasing  numbers  until  the  focus  of  in- 
flammation is  crowded  with  leucocytes — indeed,  the  cell-islets  of  the 
tissues  are  practically  replaceil  by  the  migrated  white  bloffd-corpuscles, 
with  a  vari-ing  nimil)er  of  red  cells ;  that  next  stasis  of  the  blood-current 
occui's,  but  that  if  the  exciting  cause  of  the  inflammation  c^ea.-;es  all  these 
processes  ^vill  be  reverseil,  for  the  blood  winch  is  at  rest  w  not  clotted. 
Thus  the  central  mass  of  n^l  cells  first  oscillates,  then  the  current  mmq- 
mences,  the  white  ci-lls  slowly  mingle  with  the  central  column  of  red 
cells,  the  niifrrated  leucocytes  pass  off  through  the  lymphatics  or  disia- 
tcjinite,  and  tlu-ir  remnants  are  disjtoscd  of  by  the  same  route,  together 
with  the  excess  <if  fluid,  the  [Kirts  being  left  in  their  normal  condition. 

When  these  changes  are  rapidly  eftecte*!  the  inflamnuition  is  said  to 
terniiiiate  by  "  (Iclitescence ;"  when  the  tissues  have  U^  Ix?  clearetl  of  the 
iiii;:r:ili'<l  cells  t)y  their  di  sin  titration,  '*  resolution  "  is  the  tenn  employed 
fur  this  sliiwcr  process,  .Should  these  favorable  changes  not  take  place, 
permanent  stnsis  must  occur,  thrombi  forming  in  the  vessels ;  the  efliised 
!ii|iinr  s:iiijruinis<'(iagidates  in  the  tissues,  and  the  inflamed  area,  from  the 
cMiiiliiiicil  cllci't  (if  the  original  injury,  plugging  of  its  vessels,  accumula- 
tion of  tliiids  ami  of  cells,  is  deprived  of  projKT  nutriment  and  diiap- 
pciirs  l>y  DJisorpiuiii.  leaving  nothing  but  a  mass  (tf  yoimg  tvlls  lield 
lop'ilicr  with  :i  small  amount  of  in tertt'l hilar  wnicnt.  Tlint  this  cellular 
mil--  may  develop  iiuo  ])ermanent  tissue,  its  due  blood-supply  must  l>e 
t'uiin>licil.  whicli  emiies  by  the  ingntwth  of  eapillar}'  k>ops  springing 
tVi'iii  tlic  li|o,i.l-vcs-i.'l-  »)f  the  stiri"ounding  undamaged  tissues :  in  otiicr 
wonU.  I'lilly-tnniictl  ^i~aniil:uioiis  air  fonutHl.  M'hen  the  bulk  of  the 
crll-  il(\ilops  into  tibntus  tissue  a  .sulK'Utaneous  scsir  results,  with  its 
iiltiiior  evil  eU'eel-.  hill  wlieu  less  se;ir-ti.ssue  forms,  and  it  is  somewhat 
tlillii-cil  llirouirlioiM  tlie  part,  the  iMuditi(«i  is  tennetl  "fibroid"  or 
"eliroiiic"  iliickciiiiii,'. 

It'iliiiiuL,'  tlic  tii>t  st;iges  of  inHammation,  when  the  vital  resistance i* 
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kiwerfd,  niiomlxw  r«ich  tho  tissues,  on  infective  inflammation  will  re-iwit, 
but  if  Uifir  advi'itt  U*  dclajed  until  the  second  »lajre,  lliat  uf  fiilly- 
fnnneil  gninuliition  tisunc,  Im-  niirhwi,  niii-mliie  invjijiloii  is  always  vig- 
vniut(ly,  and  uAen  rnKtr-ssfulIy,  rcsi>.-ted.  When  the  so-culled  third  staac 
of  infiaintnation  hiiH  been  nttaiued — t.  r.  thiU  of  a  mnture  but  kiw-gnule 
tis-«ue,  jMiK-csfting  for  the  time  an  exoesaive  vascular  wipply — miemKefl 
van  e\ert  no  utorc  liarmfu)  influence  thuu  upon  any  other  similar  tif^uc. 

[  This  ]s  n  result  of  the  niterferenee  produecd  by  niiemlifH  wilh  (lie 

!     protxsof.'*  of  repair  always  attempted  by  nature,  and  the  pnKhicts  of 

I     ti»«ic-iU(^nmrpluMis  do  not   unuei^  development   iut<)  ii  permanent 

tissue,  Imt  sun»>r  fnmi   dep'uenitive  ehanj**-."^       Kitlier  tlie   ptonmineH, 

I     jK-fiUmi/ini;  IVrnieut,  or  cvriaiu  tuxallHuniu?*  are  the  direct  causes,  not 

f l»r  ^Tinti  tlieniwlves.     Tliese  snhntanei-s  prinluei'  eun^'ulati()n-neen>8is, 

dirf-etly  or  indireetly  tiohitinn  of  the  inten-*;! hilar  MTinsnt  binding  the 

I     exudate  tof^'llinr,  and  the  fatty  de^nemtioti  and  deiitli  of  the  ceUs, 

ihese  latter  beinj;  frradually  ab?orlH.fl  after  ccw^ition  of  tin-  csui-Se.  iit^  in 

'      certain  cai?e?t  of  tul»erculo»>ip,  or,  dyinj;  niorL-  rapidly,  mingle  with  the 

I     pu^^-elU  whii-h  flout  in  tln>  liipu-Ked  inlereellulur  eement  mingled  with 

the  serous  exudate — i.e.  ibe  dqunr  fiUi'U. 

Suppuraliuu  t«  vmw  Miid  to  hv  twtubttttlied.  M'heti  tUii>  occurs  iliHvn  a 
free  Bnrfn<v,  an  timt  of  the  nkin  or  a  imu'fMirt  membrane,  with  loss  of  Kub- 
stanee,  the  proee*s  la  tenuc<i  ''  ulceration  ;"  tiie  nr-ultant  loss  of  siilwtiincc, 
an  *' ulcer. '  C>t;currinjr  ili.-*tinelly  ein-uiUf*eribc-d  in  the  dc])lliH  iif  the 
tissnes,  it  i'?  calle<l  an  "  nbjsrcsK,"  or  when  not  imj  fliarplv  defnu-d  fivmi  the 
surrcHindiug  ti^ues,  n  "  pundent  itdlwtion."  The  |mf*  being  evaruatwl 
by  nature  or  art,  if  tleatn  d<ies  not  result  fnim  iibsorjition  of  [itoniaTnes 
or  toxines,  the  |iurt«  revert  to  their  normal  c^jndition,  exeept  where  the 
tiaiMiex  havi*  been  di-4royi'Nl  in  tin'  suppnnUive  pruei-Ks:  heiv  a  i^ur  cnm- 
powd  of  newly-formed  (•oinn-ctivc  tis.-.iic  forms. 

The  nijiidity  wilh  wltieh  the  inllanimatory  pi-ocess  pjisses  thnjugli  its 
various  phases — **.  v.  whether  it  is  acute,  subacute,  or  elii-ouie — ilepends 
firtt  njnm  thi*  nature  of  the  mieni-organismia  causing  it.  Thus  infection 
by  the  ordinary'  germs  of  suppuration  or  by  th<i«*  of  gonorrhtea.  pro- 
duws  an  arute  pnxx'ss ;  the  germs  of  glnn<lers  imluee  a  Mitjaeute  or 
dironic  inllanunation,  while  tlnHse  of  tubercle  piixluce  a  chronic  infliira- 
niution.  The  nunilMT  of  any  form  of  genu  pi-esi-iit  influences  the  nijiid- 
ity and  severity  of  the  inflammation,  for  he:»llliy  1  issues  can  inhibit  the 
Ipxiwtli  of,  or  entirely  resist  the  action  of,  lunl  remove,  genus,  if  uol  l<.io 
Dumetouti.  A  few  of  iJh^  miimie  prucesees  must  be  briefly  reviewed  in 
'order  to  understand  mier'nbic  inflammatiou. 

Tbe  priman-  aeet;|era(ion  and  inei-e!i,<+il  volume  of  the  htood-eurrciit 
pn-vent  mnnd  imiilantalion  of  germs  or  swwp  awiy  such  as  have  be- 
ewrae  attjiched  to  the  vosel-wallf.  During  the  second  ^taglr — i.  p.  that  of 
tlie  fonimtiun  of  gnintdation  tissue— this  pmeew  is  snccwsiifully  carrie«l 
out  nrointtl  the  primary  infected  area,  but  the  peptonizing  ferment  or  the 
|it4miarne9<  destroy  thif  bouwhiry-an-a,  ami  <>ontinue  lo  do  ki  until  the 
vinilenee  of  the  r-ausc  is  exiiausley!.  Then  the  last-formed  granidaliona, 
eurnHiudiiig  the  pus  or  tlie  »j»e<;ilie  tissue,  produce  healing  uf  the  cavity 
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after  tW  pus  or  liqupfirtl  t\fimc  with  the  (fprnis  has  been  evaeiiatrtl.  In 
ciTlitiii  iii.it!mt'L*s  (if  clmmic  iufvctiv«  piTHx^s^s,  ju>  tulK^ruU*,  irinlvr  favtir- 
al)If  i"<)i»lili(itis,  rctnjfrnKit*  priKH-Ksi-s  Hti  ii<»t  mx-ur,  the  I'mbrvniiiil  cells 
her<tininp  cotivortt'il  into  soar-1  l.-wiic. 

Certain  mifrobit-  proot'ssos,  sut'li  iw  tubercle  or  acute  ostconiyelitii*,  ore 
Dot  commonly  exeite<l  by  severe  injuries  but  by  siligbl  imes  producing  a 
fi>r»n  minortx  refiidcittia:  Tlie  inerea^tl  afflux  of  Mm>il  hxliitt**!  by  a 
scveiT-  injur)',  aiid  tin*  ("cllulnr  cxmlnte,  sutnc  of  who-*-  cldiicnt-s  iiro 
«Umlitle!;ij<  plKijffK'Vte-i,  pnibalily  (.i.v plain  this  Again,  tlie  nimK-nMi?* 
wliiU'  ei'lls  by  tlu-ir  [wwcr  oi'  infiir|Miniting  fdreisjn  iKjdies  Borve  U> 
remove  aft^r  sneh  injury  germs  whicih  an*  <le-<roye<l  bv  the  micleins  of 
the  bliKx!  or  an;  cxerekHi  by  the  kidneys.  The  inijHrfeetly  vajicularizej 
gninulatioii  tittnue  ret^ulting  from  wii-h  rlirunie  infei'tive  inflamniiitionr'  as 
actinomycosis,  tul>ercle,  etc.  ]irtxlis|M>'ies  to  wip]mraf!on  by  previa  ring  a 
fH)il  for  weontlury  infeetion  with  ]>yo{»pnic  ofpinisnua. 

To  recapitulate  :  the  terniinationit  of  inflammation  are,  for  the  plaj^tic 
variety,  ilelituscvnee,  re»uhitiim,  and  fibroid  tinekening;  for  infwtive 
inflanmtaiiourt,  suppuratiim  or  ulr-enitinn.  Gangrene-  is  not  a  Irnmiutiinti 
of  any  fonn  of  intlamniation,  but  a  e<>n.My^uence  and  an  accidental  retiiill 
of  the  inthimniJitor^'  pn.Ki'.ss, 

The  oh]  view,  that  inHjiminnlinn  involveil  an  increase  in  the  ntitritivc 
activity,  is  no  longer  teiini>le  for  the  iufeetive  fbrnid,  K>were»l  viUility 
being  the  predisposing  cause,  nnd,  later,  the  effieieot  ean>«  nf  tlieir  eim- 
tinuiinee  and  spn-ad  :  this  fact  is  llie  key  to  their  treatment. 

Ittthuiiiiiatiuii  1:^  priiiuirily  a  nioleculiir  eliange  which  may  Ite  due  to 
mierobie  ferments,  ptomaines,  or  toxalbiiniins  <'ireulating  in  the  Mood, 
or  to  tniuniatisui  so  tlainaging  the  tilssnet^  that  the  changes  of  a  pla.>tic 
inflaniniatinn  will  re^lt;  or,  from  the  j)hyi>ieal  condittont<  protlneeil, 
genuis  entering  elsewhere,  will  accumulate,  producing  aomc  variety*  of 
mierobie  iriflammntifm. 

Preeirtt'ly  f^imilar  iniiiries  infliete<I  upon  dlHerent  individuali*.  or  ujxin 
the  same  individual  before  andatteran  attack — jfjiy.  of  rube»«la' — will  ywt- 
duee  in  one  iurlanec  mitliing  but  a  plastic  priH-cK^^,  in  another  a  gnivc 
nvicrobic  inrtnmniation.  I'ret-edent  conditions  whieh  nf  thcm.-wlvfw  are 
iiieapablc  of  producing  evil  in  the  abseneeofst^tme  exciting  can»e,a«  a  blow 
or  wound,  thus  favor  the  protluetion  nf  intlanimatinn  ;  thes*.'  cnndilrtms 
are  tennetl  f^redigj/onimf  rauseg.  They  act  l>y  so  lowering  the  vitality 
of  the  parti*  as  to  render  them  unable  to  n-H^^t  deleterious  inlluenee*. 
Among  the  most  common  are  the  imi»overishnifnt  of  the  blood  and  ihc 
weakened  lieait's  action  reKuUing  from  inttullieient  or  improper  fo^MJ, 
tin'  former  lowering  the  tissue- resis^tam-e  to  miembes,  the  Inttcr  «o  slow- 
ing the  circulation  as  to  favor  the  accumulation  of  germs.  The  acute 
aiisemia  jiud  w««keni'd  hwirt  pnwlucetl  by  hemorrliagcm't  simiUirly.  Tlic 
weak  lieart^actiou  rifti*n  K^-n  in  old  age  favors  .stasis,  and  thus  ati-tnuuln- 
tiun  of  germs  if  any  gain  acceisH  to  the  circulation,  which  the  ill-nourished 

'  II  i*  iniportnnl  U>  irm^rnbpr  thai  not  onlv  i«  iiif!iitiim*t!<m  niratititi)  by  rertain  «-nip- 
live  BilnM.iili>,  but  ul-oilint  iiiflnaiEuiilioD  following  optniti'^D  iiuty  |in.ili»[Mi«e  to  ihtrm. 
Tliti^  Kmrlniina  M^mctinx-t  pmrnpllj' folli^w*  upon  npcmtioii  wlictv  no  !cn»wn  cxptwiiB 
lull  oiviitrii),  (ho  Iiiwi'hiI  HiimUc  viljilitv  hrnTiiifi  ihf  ilrrrlopmont  iiT  the  PnlpTITe 
di<i-fii>r.  Of  iv.iun>o  rL-rrnnio)  if  not  hca>  uiiidc  l«>  tUv  (^inrlatiiiuiil  cruptKiu*  ot  wpn*.  bot 
I'l  thif  Ki-niiint>  rni|>ii*r  fon-r,  K»rlittinn.  For  tht-  pwudfHwarlfttim  ta«  reader  ia  refenvd 
to  lh«f  si'ctioii  iMi  ScjiliiM-niia,  clc. 
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iiMBeB  Ruinnt  resist.  The  depravation  of  tJie  blood  by  the  rott^ntion  iif 
tlic  rxoreta  in  *^liriinic  n-nul  ami  hf|«itie  di.'soosoj;,  as  woU  an  In  >,'niit, 
liii'liiiiUs,  and  di:iU't«s,  prwHsimtf^fH  to  iiiilauimatiims.  TIu;  vasoiuotor  di?*- 
tiiHiaiire^  fullowiiig  i-tTtaiii  ii<'rvc>-ti)}iiritN  Imd  to  siicli  iiniHTfccit  nutri- 
tion and  tendency  to  stasis  thai,  as  v^  well  known,  inftummntion  readily 
occwvL  The  relation  of  the  HO'Culled  tttrumous  diathesis  is  dittieiilt  to 
understand  uule«4  upon  the  assumption  that  in  »ome  indivichinU 
tlHTi;  cxiiit*  a  tcudeuey  to  cxeesj*ive  cellular  j)rnl iteration  upon  trivial 
injiin'.  The  nuineroui^  eells  so  out.^tri[>  their  nutrient  jiupplv  tlmt  ciise- 
ini!>  dt^jivneratioii  is  pn»ne  to  oivur,  prnvidinj;  an  exei-llent  etdtnrt"- 
nKiliuni  fur  the  p.^nu>^  nf  tulK-n*lc  primarily,  and  for  tho^n  of  put;  Inter. 

Tlwr  exciting  chu.si's  of  inflnmniation  aro  usually  stnlod  t<i  be  direct  vio- 
lenee — i.  «■.  mC'ehanicid  injuries — heat,  cold,  elwtrieity  (as  a  cauterizanl), 
tension,  acid^,  nr  alkalie?* ;  but  vinlemre  (irrw  can  only  iuduei-  primarily  a 
plaii>lie  intlnniniiitinn,  nor  will  the  other  agem-ies  do  ninre  iude.<r  iiife<-ti(in 
tty  niierc>^>rpini>mt«  enmies  ;  ho  tlmt  the  only  exeitiug  eiuu«e  for  iuftam- 
niations  which  are  not  jiimply  the  conser\*ativc  pmcessea  of  repair  (i.  e. 
plastic  iutlaiiuuiiliou)  are  the  ptunwiiiee,  pcptouixiug  feruteutui,  or  tox- 
albumins  riNultinj;  fmui  llio  development  of  niienwirf^iians,  dirrot 
violence  In'in^  reh'g:it<'d  to  the  categorj'  of  pirfHopoHtng  eiuistes.  That 
ln-althy  tisfues  eaii  inliibjt  the  growth  of  or  ilestniy  nuiucruuK  baelerla 
must,  never  l>e  forgotten,  tht^  truth  reeoui-tliug  many  apjnireiitly  cnu- 
trudiflorv  i'Hri»  a»  to  the  ndiitiim  of  niien>-oi'ganism!i  and  inflammation. 

A    broad  dl:^tnctiun  nnij^t  he  ninde  betu'een  the  m tent-organisms  of 

IMitrcraction  and  th(»sc  which  arc  infective  or  jwthogcnic,  the  former 
iving  only  in  d»)d  or  dving  lissiien  antl  p'lieratiug  varioUN  poisonous 
ptomaines,  the  latter  «ipiii>lc  of  dovfloping  in  living  tissues,  thriving  in 
the  innermost  reces!«s  of  oi-giiiis  if  earriwl  there  by  the  lymph  «.'r  blood, 
and  priKlucing  wherever  hK'iitefl  each  '\tti  special  rernieiit,  toxalbuinin, 
etc  Tlie  entrAUc«-|M>int,  or  "  infection -atrium,"  is  usimlly  a  wound, 
eqiocially  a  foul,  ill-dmine<l  one,  but  gt^nus  mjiy  enter  through  trivial 
lerioaa  of  tlie  eutiuinHii^,  respiratory,  or  ulimen'tury  tract. 

Treatanent. — Tliin  nhttnhi  be  pr^?venttve  when  fea-ilblc :  the  ap[m>- 
prt:ite  ni'-iiHires  will  be  f<iuud  in  the  section  on  ihe  asijitic  and  antiseptie 
inHitntrrUt  of  wounds.  The  eurative  treatment  must  first  aim  to  remove 
die  tteeuu<lar%'  causes  which  maintain  the  process,  and  next  to  minimize 
iho  in»'vitable  damage.  Rest  in  its  widest,  sense  must  be  secured — by 
ijuiet  nf  the  |>:irt>  obtaiiie<l  by  splint*  or  other  dresj*ing>* ;  by  the  drainage 
eOected  by  incision  ami  [tositiou,  thus  seeuriag  undisturbed  contact  nf 
healing  iKirtrt ;  by  relief  of  tension,  ettWted  by  the  preectling  niea.snn.'S 
supplenientetl  by  iiK-isionti  other  than  thodo  for  ilniiuage ;  by  lee^-ning 
tie  force  and  frefpicncy  of  the  heart's  action  ;  bv  <)iniini»hing  the  blood- 
sipplv  by  local  astringents ;  by  evacuation  of  in'itating  matcrialit,  a& 
putrid  urine,  blutKl,  or  pus;  by  the  iuh-  of  ttou-irritaling  drcHidDgs ; 
and  by  the  n-cognition  atid  ttvattni'nt  of  sueh  jircdis|Kisiiig  conditions 
a«  rheumi»(i-ni.  syphilis,  gr>ul,  and  tubercle.  If  tliew  me:isures  do  not 
ri'sult  in  the  siibsiuenee  ot  the  inHammntion,  the  ^evond  iniMcatiou — viz. 
tit  Ii-^^sen  the  extent  of  the  inevitid>lc  damage — must  be  earrieil  out  by 
tutsumreH  adaptetl  to  improve  the  nutrition  of  Uie  tiwucs,  thus  prevent- 
ing local  or  rumiatic  death. 

The  abnonnal  bhxxl-prciwuro  maintains  the  dilatation  of  the  veswia 
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and  the  occiunulatiou  and  e)>aipo  of  liquid  and  aalid  exudates,  which  fay 
their  mpcluinii^l  prcssuiv  on  the  tissue-eelL*  interfere  with  their  nutri- 
tiuu.  A  Ivbsvuing  uf  ihv  liluod>dU))|)ly  will  diiuiulKh  ull  iXiia  and  \\w 
t*'nd('ticy  t<i  stiinis.  The  nu'iiHiin-s  alri'suly  deUiiU-d  will  rft'iTt  much,  Ihii  t--;- 
pcviall)'  treutnient  of  tht;  dyscratfiuavting  a$  u  prediMiui^ing  L-uurie.  Pain 
must  he  rcHtived,  heL'»iii?e  it  vaii  aloue  incnikiA!  Im^ii  vasi^ilarity,  induce 
ri!4e  of  tt-mperature,  |>r<^'ent  sleep  and  injrentinn  i>f  fixKl,  thus  directly 
lowerinj;  vitality  ;  moixtiver,  stvere  pain  maintains  shock  and  prubably- 
uctuallv  kill.-*  the  very  old  or  veiy  younj^.  Tlic  nipidity  of  euit-*  is  oflen 
tlepondcrit  npon  the  relief  of  pain  and  irritation.  A  clofce  watch  must  be 
kept  U]Kin  the  action  of  the  kidneys,  akin,  an<t  liver — viz.  tlu'  eniuutrtories. 
While  tmi  free  niovemeuts  of  the  bowels  niusl.  be  ehoekcd,  in  «rpiic  iY»n- 
ditions  thi»  attempt  uf  nature  tu  evacuate  peccant  matter!!  twwsK  be  mo^ 
cautioUf'ly  imerfercd  with. 

From  what  prc^xKles  it  u  evident  that  both  local  and  (leneral  meas- 
ures are  available,  the  former  .sometimes  hvaup  uloue  requi.site. 

LtXTAL  MevVSURES. — Kest,  complete  and  physiolojiieal,  must  be  main- 
tained. Klevaliou  of  the  part,  by  interfering  with  the  acevHs  of  arterial 
bl(NrfI,  favorinp  the  t^ress  of  venour*  hhaal,  and  aidin^r  druina^  l>y  ihp 
lymphatics,  is  very  useful.  Cold  is  eS'ective,  but  denmnds  caution,  and 
i.s  best  ust^i  Its  a  |»revc'ntive  before  stasi.s  has  taken  place,  aIthouf;:li  later 
it  may  do  good  by  les,-<?nirig  the  congestion  at  the  peripherv,  even  when 
et4t$is  has  Oivnrred  at  the  focn.-ii.  It  is  usiuUly  only  liacnifnl  in  the  later 
stages,  es]>t'('ijilly  If  stningulatiun  of  the  tii^sucs  exi.sts,  when  1N.1I1]  may 
determine  mortification. 

As  rold  rtin  only  act  tlimugh  the  vjLsiMuotor  nervous  system,  jirst 
causing  c«)ntraction  of  the  artcrlok-s,  th<'n  of  the  capillaritw  and  voju^i, 
indirectly  ivlieving  intrav;iscidar  pressure,  it  is  only  netTSsarr  U*  impniis 
the  sensur}'  nerves  oi  the  pail  by  moderate  euld,  because  intcntie  cold 
directly  lowers  the  vitality  of  the  tissues  ami  promotes  adhesion  of  the 
leucocytes,  precipitating  rtasis,  as  occnru  in  frost-bite:  moderate  cold 
doubtlc*<  renders  the  aniceboid  motion  of  the  leucocytes  more  sluggish, 
thus  opjHifling  <lia])ede)tir<.  To  be  elTeetive  it  nmrt  be  continuous.  A»  \tunA 
cold,  water  :it  the  pni[H-r  teJU[H-rature  can  l>e  aUowi>d  to  drip  on  the  [>art« 
^-cover(d  with  lint  r)r  cott<)n  to  (litfusc  the  fluid  over  a  wider  area — or 
can  1h!  couductwt  to  this  covering  from  the  vessel  by  eapillanty,  using 
stri[w  of  lint  or  giuize.  The  water  may  contain  any  germicide  ilesirtHl. 
this  niea-ure  iK'iiig  ofleii  desirable  if  suppunition  is  present.  T>ry  cold 
om  be  applied  by  ice-hags  or  bladders  or  hy  Leiter's  eoils,  M'liieh  i-an  Ik- 
extemporizctl  out  of  a  few  vanis  of  smidl  nibber  tulHng  wiml  intoslia|te 
or  sewed  to  a  piece  of  musUu. 

Heat  possibly  acts  derivntively  by  dilating  the;  iK'riphenil  cupillariea 
and  those  of  the  skin,  but  the  chief  benefit  derived  from  its  use  iit  that, 
when  KUppunition  cannot  lie  uvoideil,  it  lauiitA-tis  the  pnx.-e)*?>,  tcndiug  lo 
Imrali/e  it  by  protnuting  the  tlow  of  bhiod  and  sliniuliiting  the  aiuo-i)oid 
action  of  the  lenetK-ytcs,  causing  their  rapid  acciininlation  at  the  f<K.'Us  of 
iuHammation.  When  resolution  is  jKissihle  the  iiierwtseii  bluinl-snpply 
cause<I  bv  the  application  of  hwit  favors  abi^orption  of  the  liquid  exn- 
dates,  and  the  increased  auKeboid  activity  of  the  wandering  cells  enables 
ilietn  to  migntlc  through  the  lyiiiph-siMices,  thue  clearing  the  tiaeues  of 
the  solid  exuiLite, 
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Halt  niay  he  eiuploywl  t\vy  by  hot-wator  bajfit,  by  bottle*,  by  h«ito<l 
bagti  of  aaJt,  or  by  Leltei-'s  tubt.-* ;  muUt  bwit  win  bu  tiiiii»Uiyi!d  by  irri- 
pntion  or  by  some  fonu  of  [Kiultiw — i.  e.  Hiine  (lobm-iit  Hiib^taiuT,  u-s 
AaxHeod  mcnl,  cotton  Imtting,  etr.,  whieb  wilt  rotnin  btitt  luid  mui^tniY*. 
PiiuliUt'S,  (itbcr  tbiiii  wrt  iib^triifjit  anliti!<.'[)tic  ilrfssinjp*  tiovertil  witb 
oilrtl  silk  or  niblx-r  ti.-wnr,  sboiikl  never  be  employed  after  a  wippiimiing 
fwiiis  has  bt'L'n  "[jened  <.«r  wlien  future  va&y  evacuate  tliis  at  any  lu^fnient, 
tuiiL'e  u.-4^-i)Kis  would  be  iiii[Kis<iihle. 

BlooaUttinff. — To  be  efficient,  tbis  must  deplete  tlie  vascular  arwi 
involved,  even  at  a  difitjuiee.  ThiiH,  bltHul  drawn  over  tbt?  ti'iiipU'?*  ts 
renvwod  fnmi  vciiw  wbicb  <«mmu[ii«ite  witb  tlie  oplithnlniie  vein  ; 
|i-«vbc«  over  tbe  inasloid  pnx'esa  abstniet  blocxl  fnuii  the  radicles  of  the 
jiu.Hioid  vein,  wbii-b  eiiiplies  direetly  into  the  lutrnil  !?iiiiis.  I^ir.il  lilecd- 
inp  Ci%n  do  gcnn\  milv  in  (he  earlier  stages  of  tnHaniniiition,  when  stasis 
i.HatK)Ut  til  oeciir  or  lins  ju.st  o(x;urred — (.  t\  before  [ikmmbosis  lui^  taken 
place.  Employwt  at  tbiH  .■*tage,  the  stagnant  bl<Kxl  can  be  seen  to  resume 
lt«How  ibnmjih  the  mrlude*!  vc**el(*,  luid  u  rapid  revei'sul  of  the  intlam- 
matory  pnM'i-s.-n«  takes  ])Iace,'  I^-eebing  ur  cnppirig  Is  lite  Iwst  mrtini* 
for  the  hv-al  abslnu-tion  uf  bliRt«l.  Tnei-iions  are  nst-fnl  to  relievo 
njecbanical  tension,  to  give  vent  to  exudiittv*,  and  to  n?m(jve  the  ooji- 
striding  efliHTiH  of  lense  skin  and  faseia.  Tlie  eseniR*  of  pfomai'iuw  and 
toxalbnniin^  in  tbo  exudate,  %vlio(<f  absorption  ii^  favore<I  by  the  extra- 
vattculnr  pressiin?  of  tension,  if*  annilicr  iM-aefit.  Many  short  ineisiona 
tlirtnigh  skin  and  fascia,  thim, — ^IZI — ~^ — -,  will  relieve  tension  better 

tliail  oiM'  hin^  ineisioii. 

As  intlunuoation  i.»  almorit  solely  n  vascular  proce^,  it  mav  be  proper 
tit  ^tarve  it,  as  it  wen?,  in  rare  instance*,  by  preflwirti  u^ion,  or  ligature  of, 
the  main  vessel  of  tbo  part. 

Astrinjfents  are  possibly  useful  at  the  verj-  outset,  when  tin?  primary 
vaseular  dibitation  i»  romnH'in'ing,  but  art^  Ijelter  einployeil  iluriiig  the 
terminal  stages  of  certain  inflammations  of  the  miie^Mii*  menibnuies  of 
the  mouth,  nose,  uretbni,  voDJiiiictiva,  etc. 

Certjiin  dntga  p<is^'Rs  a  limited  value.  Thus  pui^tives  deplete, 
cxerele  plonuiine.'*  and  toxalbunnn)>,  rcvuls*?,  and  are  indieatetl  in  orenJtis, 
gvnorrluea,  and  septic  peritonitis.  Diaphoretics  and  ihiinTiert  di»  to  a  leas 
extent  what  purjpitives  effect,  and  also  lower  ti*ni|»<raturc.  Kcmc«lic9 
luwerin;;  tilt!  eurdiae  fr(Hpi(>tH-y  and  fon'e  an>  tK'iiefieial  only  at  the  outlet, 
while  tau>r  ilij;ttalis  (|tiinine,  and  alcohol  .'iir  n>(|niHiu>  lo  Husiain  tbo 
licArt.  Auscultation  <if  the  heart  to  a.s<H-i-t;!in  wbctlu-r  the  tirst  sound  is 
normal  or  weakenetl  is  inortt  to  Ix;  tiepended  npon  llian  the  ehann-ter  of 
the  piilr*'.  Oi)ium  relieves  pain,' prevents  exbnut*1ion  fnan  Uws  of  sleep, 
and  eitiitniet'^  tlie  peripheral  capiltarieii^ :   except  in  children  it  in  l>est 

S'ven  hypodcrmieally.      Kxc;essivc  febrile  beat,  dajiperous  at  any  ap?  to 
e  heart  and  nerve-centres,  but  cspcciiilly  in  the  yniinj.j  and  the  old,  oi'ten 
CttUfling  in  the  former  iHrnvnlHoiir;,  shouht  W  miHlcniled  by  ipiinine, 

'  AoP  Adlhor's  papvr  En  7VviiMuVt<MM  y  Amfr.  ffitrg,  Aftoeialum,  Tol.  I,  p.  1A-S,  "  Ilivro 
many  thpmprfilic  tnvnnc,  »  pnivrn  l>r  ci|>i;nn)vnl,  trhirh  <l!rwUj sfln-t  tlie  Icml  pro- 
OBnmo(  inllmunintiun?" 

'  Owe  shntild  \v  cxorHwd  Iwt  Xvn  pril.^  fnltnw :  fiM,  ch*yViilR  of  tliP  wprclioiw  M 
■Mlitljl  M  a  oieniiK  ol'  iliminutiun,  and  ttiu  indiidicm  uf  inoqihiniNii  wlii.-n  tliv  owe  r«> 
^oina  ptuloageil  UoaiiiKnt. 
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diaphoretics,  spoogiug,  and  the  cautious  use  of  aiit!|>yretics.  If  atiy 
ooiij-t initio iial  \\ce  Ik;  dctectoblo,  as  p»ut,  rheuraatinm,  or  syphilis, 
approprialo  rc*nicdira  musr  \\o  givon.  Wlicn  Hprv(ms  *»ympMms  iir«? 
pi-i)UiHiiR-o«l  in  drinkvni,  chloral  uud  tlif  brotnid(.-(t  are  indicated  to  pre- 
vent dpliriittn  trcrticn.-i. 

CoNSTiTiTi'iNAi,  TREATMENT. — Then?  is  no  Special  tnsitnjHit  for 
inHiiiiiinatinti.  If  the  howels  an*  (vnlincd,  j^ive  a  hixativc,  ptt'lt-rahly 
calomel,  ioMoue^i  l>y  a  saline,  irhcn  from  over-eating,  sedentary'  habiliK, 
or  drink  the  liver  actj*  inefticieiitly,  not  because  mercuiy  has  any  »pecific 
artion,  but  b(>eat];!<o  it  is  aeecptable  to  the  irritable  Htoniaeh  m>  often  prei^ 
cnt  and  '\it  an  inti>:!^tinal  nnti^ptic.  Under  i^icli  rircuiiiMfyieei^  niddcratelv 
reftiriet  f<KKl  and  drink,  but  never  alter  a  i«itifniV  htibit.-;  unneci^j^arily. 
In  all  rtirfos  jp-i  the  Id^nry  of  tlu*  iviiient-  If  nndcrfftl,  feed  tin ;  if  over- 
fed, R'striet  the  diet.  Ff  aleohol  is*  u.sed,  :i«'crtaiii  the  fomi  anil  quantitv, 
aiul  enililny  the  niitiiniinn  nMiiiiHite  io  kivp  tJie  patient  from  nmiung  the 
risks  ot  the  total  with<lr:nv:il  of  gtiniiilants ;  a  ginwlrinker  will  not  do 
well  on  ehampapne,  nor  a  beer-eimsiinier  on  whir'key.  In  ninlariat 
lipifjhliorhiiruls  i^tiinine  is  usually  advi:ial)le.  In  the  younp;  and  viponius 
]ef!»  1(kkI  than  u^^ual.  and  tlrnt  of  nu  easily  digei^tible  natuiv,  mui-t  U?  eni- 
]il«y<ii  lit  the  imti^t,  but  1h<*  fii'Ide,  in  whom  an  asthenic  iy|«'  nf  inHani- 
niaCion  is  apt  to  prevail,  rtliould  receive  from  tlie  U^nning  as  lai^ 
quanlitieti  of  otiuly  digestible  Ibod  txa  i-un  lx>  atirjimilated. 

Chronic  Inflammation. 

The  patholnjjiea!  prtK^esst'.-i  are  eAsenlially  the  r<anie  as  in  acute  itiflnm- 
matioii,  llie  vessels  remaining  dilated  with  continuiius  e;*csipe  uf  leneocyte* 
and  liiptor  n^uguinis,  which  stimulate  growth  and  cxov8sive  proliferatjoti 
of  fixe<l  etmnof'tive  tissue,  and  possibly  other  eellft.  The  causes  ore  the 
Rime  iu>  for  the  acute  prfR-cK-,  but  they  act  nu>re  jthovly  and  with  loss 
intensity,  Pa.'^ive  n)np'!^tiiniK,  the  strumous,  rhcimaitii',  or  gouty  diatli- 
enis,  with  coniititiilional  syphilis,  nOcn  serve  as  pn'disix>sing  causes. 
The  exciting  cau«;s  are  often  «•  trivia!  as  to  Im?  overloi'ked.  but  second- 
ar\'  eaut^'s  maintain  the  iullainnmlion.  Thus  the  tension  fmin  synovial 
effusion  produce<l  by  the  useof  a  joint  in  n  rheumatic  [wrson  after  n  slight 
injury  may  keep  u[i  tnaiblc  for  years.  Unpuspectc^l  latent  tubercular  foci 
mov  give  trouble  onlv  after  over-cxcrtion  or  a  slight  tniuniatism  has  so 
iuen.iu«d  their  vaecularity  that  renewed  growth  uud  continuous  cxtensiun 
occur. 

Symptoms. — The  rcdiioiw,  if  present,  is  dusky ;  there  is  apt  to  be 
pignientatiun  fnmi  the  constant  cscjiih?  of  n-d  bhxxl-ci'lK  A  dull 
a«'liing,  nuwt  uiarktHl  ai  nighl.  increa.'wd  by  presnur-e,  nr  jiprlHiiw  tender- 
ness only,  iscvimplalned  i>f,  rather  th:iii  acute  [Kiin.  While  slight  increase 
of  heat  may  be  nr)tf<I,  niten  there  is  no  KhiiI  risf^  of  lenipcratiire.  dwell- 
ing is  always  well  inarkeil  and  detectable  it'  the  |tart  be  not  loo  deeply 
seated.  ( Vtnstitutional  symptonoi,  as  fever,  uiv  wnnetiuies  abtvnt,  es|»e- 
cially  if  no  inipurtant  <»r(;an  i.s  involvwi,  but  the  patient  is  Uicually  out 
ol'  health,  and  may  pn-wnt  evidences  i«f  sv]ihilis,  rheumatism,  giuit,  «r 
1uben-le.  The  pussibli!  ti-rminatioiis  of  chrunic*  iullanuiuitiun  are  ivm'Iu- 
tion,  suppunition,  or  ulceration,  cliKuuc  indunition  or  tlnekening,  cji^cs- 
tion,  and  calciiicatiou. 


VLCERATIOX  AND  ASSCESS. 

Traatmant. — vVIl  sowHulary  cuiiscs  «f  irritation  must  be  removed,  the 
lilftU-fl  vi'^weU  witK  their  shij^sh  current  promoting  cwnstant  esicape  of 
•m^K-vtcs,  anil  the  funnatii»n  ul'  a  luw  (fraJe  ul"  iiiU-rstiti;*!  ajuuective 
li^sni' — /.  I-.  Hnir-tir^siie — nuist  Ih-  utinuiliUiHi  to  Hintnu-tion.  Thf  nutrition 
oC  the  tissuca  ehuuld  he  |>n>mote«l  hy  ihf  iiccvn*  of  arleriul  bI<jod  and  the 
free  return  of  the  vunmis  bliHxl,  uud  nnuuH  nhnuld  bi>  tuken  to  promote 
w  abi<4iq>tion  of  inflnniniiitorv  exti<liit4*s.  SnpiKirtint;  pii-ssurc  will 
in-*'  the  size  i>f  the  v(.'s#«Is  :init  induw  atrophy  of  the  poor  I  y-<j  ionized 
'xndnt<'.  -Massiifje  will  lirt^ik  down  exuititeri.  ('"rec  the  cclU  ititii  the  sir^ 
mndiiig  Iviiiiih-j-iiaet-s,  iiicrejisf  tlie  artfrinl  atHiix,  and  tiiviir  the  vcnons 
efflux.  A  ItfTimli'  hoi  and  wild  <louchiS  are  alpo  valuable  vaj«ular  stinm- 
liDnLs.  Counter-irritation  by  bli-rtcrs,  the  aetunl  cautery,  etc.  irf  of  value 
e[npK>ye«I  uikui  tlie  t-ontiirtunifi  vas'cnlar  ureas  aliovo  or  below  the  jiort, 
ml  (lui  only  pn>vi-  lianiiru)  » lirii  applied  to  the  [mrt  it'^df,  Imprnv)"- 
luent  of  the  general  hi^tlth  by  nppr<»priate  remedies  and  attention  to  any 
gouty,  rhennmtie,  tubercuhir,  or  sypliilitic  taint  is  c»senliol  to  etueceas. 
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tThej*  proeeiwtet  are  iilwavi*  the  rej^nlt  of  mierobic  infection  inlerferinfij 
ith  ihr  nunnal  pnK.fSH>!<  of  n'|mir,  the  s(»-e:dh.><l  "  plu^^ic  tnltanuuution,*' 
hii-li  rc.sidt.-i  fntni  die  injury  of  :t.4i-piic  ti.-vsni-s,  pmvided  thi'ir  vltidily 
bt-  mtt  at  iintx*  dt'slroy«?.i.  All  .suppurativf  pnMV.tsi's  an- e!i.-ii:'ntially  di"^ 
lilruetive,  rebutting  in  lo.-i»  of  tih^ne.  When  ^\\v\\  niicroliic  inltiinnuntion 
tttke.-«  place  u|»)n  a  free  surface,  a.s  a  cutaneous  or  mueouri  mcnilmiiu',  low 
uf  >^nl>sljnir»'  (Hri'urs  by  tnolei-ular  ih-ftrin-liou  of  tissue,  i\w  pnteetwes 
whi.-h  pnidmir  thiK  iK'iufr  cnllc*!  "  uh-i-ration,"  and  the  ri'.<idtant  urea  of 
inflamed  tis!<iie  which  bai*  witTi,'n'«l  hiw  nf  Hulwtance  i«  iidh^l  an  "  uhxr." 

All  tiUvrH  he:d  by  the  organtyjilion  tjf  ^inidaliuiis  which  hei:oiue 
covered  by  epithelium.  When  priniar}'  tmion  fails  or  when  stouehing 
results  from  (ninmati.-^ni,  the  term  "ulcer"  \»  applied  tu  any  grunnlatin^ 
gurfnee  lefi,  lx-ean,-«*  healing  takc-^  place  hy  the  same  processes.  Althnuglt 
the  [Kith'ilngy  ■>f  iuHaniTi);itii>n  an<l  supniinition  will  reotive  extended 
notice'  (.'l-^'whcre,  it  is  t-^^-ntial  luTt-  to  dcjicnhe  briefly  certain  jHirlioua 
of  tlni^  pnM'i'ss<'s  thiit  the  nwler  may  eoniprelicnd  what  f<tllowrt. 

From  the  presence  of  mierolics  at  the  cmlsct.  or  lK.*caiise  of  their  see- 
ondar}'  iniplanlntion  ai  lla-  foens  of  intlannnation,  the  ii!wui>.-i  at  ilii.-i  K|)Ot 
bccoow  -io  crowdi'd  « ith  exudates  tlwt  thcv  are  pniclimllv  rephircrl  by 
nuLiiW;?  of  young  wILh,  ;ind  the  ve.-'i'el.f  are  thninilto^'rd,  w)  tlwit  a  n-lurn 
to  I  he  normal  -itale  i.-*  iiri|Mis.-<ihle  unlets  a  new  va.scniar  .■supply  enables  the 
ecil.'i  of  the  exutliite  to  develop  into  a  pennanent  tissue.  In  the  normal 
n'iKinitive  pro(.'(!s,-ies  nutriment  fntm  the  Mirmnmling  va.-^uhir  areas 
r*iiche-s  the  most  centrally  h»eated  eellji,  ixw-sing  from  cell  to  cell  or  be- 
twtfu  them,  the  eelU  iK-ing  held  in  coatael  bv  ihe  inteix-ellular  niatcrial 
until  vaseular  ltN>|M  intcriK'nelnitv  the  exndnti-. 

Tlie  pre^-nee  of  mien>lie?*  '■Iiangcs  all  these  prorestses.  The  resultant 
|H-|»loniiting  ferment.-^  or  the  ptnniaTnes  either  attack  the  vitality  of  the 
wlls,  or,  by  di^is.-aM'iating  them  by  diwiolving  the  intercellular  cement,  put 
them  into  oiiidilion  to  undergo  fatty  degenemtion,  to  die,  and  to  become 
sUhiK'ndfil  ill  a  fluid,  the  liquor  j/nrn*,  t'omiMk-it'd  of  exuded  stTum.  lirjne- 
fir^l  intercelhibr  c>ement,  and  exmhite.     When  the^  prooeeweB  arc  very 


ntpitl  stiiJill  !ir«is  of  tiwiie  become  surronndetl  by  others  so  thorotifrlilv 
infiltrated  witli  aA\s  that  upon  their  dilution  iuto  ytts  the^  c-umiuii'n- 
livfly  unaltered  Inifrmcnts  uro  sf<'ii  Hoiiiin^  as  sUfmIb  in  the  niif.  Whi-n 
i\\]s  oet^irs  ii]M}n  »  free  -(iirihco  a  vnriptv  of  -Joiighing  uWr  rof^iilt^t. 
While  many  fi»nns  of  mii-nihes  have  :it  times  jiixvihI  to  he  pyitgi-nie, 
the  most  c(>mnn>n  varietu^s  (Imml  in  lunitf  alisrssrs  aiv  the  nUtjthtffn- 
ciirtriM  pffuf/au'i*  Hun'UM  and  u/tinf.  The  fuel  that  these  germs  tend  to 
agK'^P'-**'  ^"*"  chisU-rH  (hence  their  name)  wouhl  eeeni  to  expluin  the 
etri'iinist'rihed  eh:ir:icter  of  the  snppitnitioii!*  thev  inittjite.  A  marked 
difference  is  ilsuhIIv  iiotieeaidc  in  [umileut  eonditiuns  imiucod  by  ►tn.'ft- 
ttn^nfi.  The-^'  jj'emi:*  rapidly  beeoiiie  iliflu^cet)  thron^^h  the  tissues  by 
way  of  tJic  lymphatics,  and  arc  tlicrefore  apt  to  oripmile  diffused  »U[»- 
punition. 

Thnt  mirmhes  arc  the  ran.-v  of  aipnumtioii  would  seem  to  ho  eonlni- 
dirteil  by  the  ^K■ca^i"'llal  failnre  to  find  them  in  eold  altsee.'Wft'ss  but  the 
expl:uirituni  nf  the  a|i(t;ireiit  exception  is  twofold :  either  lliat  they  were 
presi'nt  earlier,  Uiil  died  from  laeli:  of  pabnhini  or  H-'lf-ix>iwjae<l  l>y  their 
own  exereta,  or  that  in  the  piven  inwtaiu'c  the  tulierelc  hneilhi*  acletl  as 
a  pyogenic  oi^uirtm  ;  which  i*  umjitc-rtionably,  although  nipcly,  true. 
Ajr-iiu,  however  clowlv  it  may  n.'f^!mljle  pin-,  the  fluid  coutained  in  nmiiv 
cold  iibseessi's  if*  not  pn>t,  but  lirjucfied  «ifi<'ated  tuben-Ie,  nn  piutH-flfs 
being  iliscc-rnihlo.  I>Mid  >ii  pit  unit  ion  f-.in  be  promptly  nud  certaiidy 
p]-"idin'*-il  by  the  intH^ulution  ot  ordiuaPi"  piis-pernis,  as  l>y  rnlibiii^  pure 
cultun'.-^  iuUi  ihe  ititael  skin.  The  ftnUl  resulting;  from  the  injection  of 
a.M'-jrtic  ehemicnl  sul>f*tan(res,  such  as  turpentine,  eroton  oil,  etc.,  is  purutoidj 
but  is  not  pus.  It  h  merely  «  fibrinous  exudate  containinjr  uumenm* 
eell*;  i^  only  seen  when  ext-eptionaily  fjivoniKK?  laboratory  comlitions 
are  si^i^nred;  shows  no  lendeiiey  to  simnljineous  evaiHUiliuu,  a>i  true  pus 
docs,  heeiuise  the  siilvent  aetiou  of  tin-  peptonizing  bacterial  fcnnent  is 
absent,  whieh  al«o  prevente  the  coa^nilatioH  of  new  exudate  ;  and  finally, 
irt  never  fouiiil  cliuically.  Ag:iin,  the  inject  jou  of  n  tilonrainc  luto  the 
tismieft  merely  repr(«I«ces  the  conditions  which  wfiuhf  I>e  fumishwl  if 
bacteria  were  j)resenl. 

PrediBposinfir  Causea. — Abscess  hein],r  "  result  either  of  primary  or 
of  i*econdary  niierubic  iiitlaniniaticiu,  tlioj*-  c*tndilions  which  ox[H;r!cnne  ha« 
»hown  ti>  predis|Ki!4>  to  this  vuni'ty  of  inHauimation  must  favor  pus-pnt- 
dtiction.  Ijiond  comlilions  which  lower  t}ic  vitality  of  the  tiiwucs,  and 
genera!  iniiiainuent  of  nutrition,  however  eOwttHl,  fuvor  niien>bie  iiiilam- 
matitu].  1  empiinir\'  slowinii  of  the  ctrciihilion  frinu  aiviih'titul  iiiuscs, 
esiH-cially  when  uidi-d  bv  anatouiieal  coiiditioiis,  favors  lin-itli/iitioii  of 
micnibi^^.  Thus  a  trivial  contusion  nf  the  medulla  of  Uine,  rupturing  a 
few  vessels  in  wliich  thrombi  form,  produces  n  collateral  hypenemia  which 
pnKhiws  a  slowing  of  the  ein-ulatitui,  so  that  u leclia ideally —iM'ing  hcsivier 
than  the  bli>iMl-4:clls — the  germs  aci-uuiulnte.  The  torttiosily  of  the  mobil- 
larv  vessel  s,  iiiul  in  cons«quence  the  sluggish  current  flowing  through  them, 
favor  inicnibic  )ni|)1aiitati<iii,  sn  tluit  e.xjHisure  to  cohl,  driving  the  blood 
from  the  surface,  miiy  «uisc  sticli  adilitiomil  tlilatation  of  the  vciwels  q« 
to  detemiine  un  accumulation  of  germs  if  tlicy  ImvC  gained  ucoew  t«  Hie 
circiihilion  i)y  any  distant  iiifection-Htrium. 

General  Symptoms  of  Absceaa. — I*uf?~foniintioii  in  so  often  pre- 
ceded by  u  chill  or  rigor  tlmt  wheu  this  occurs  during  an  attack  of  locsil- 
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iwd  iiifiamnintion  it  is  ton  commonly  viewwl  aa  a  coucluflivc  symptom,  e»- 
peoiallv  if  the  fcverwhit'h  results  is  folliiwwl  byn  scconti  cliilf.  This  idea 
tfiernM)(^>u.'>,ai«iii&uiue  luUivuluulis  i-is|>eciully  whoa  ccrtuiu  |iai't^  or  or}£Uits 
art"  inviilvwl,  llii*  chill  may  Im'  only  iii<li)-Mtivi'  of  tlio  thonmjfh  rsI:iblL»h- 
ment  of  thu  inflammatoiT  pnjct's<^  or  llii;  !«iKUIen  iuvulvvmejit  uf  a  ucw 
area:  nj^in,  all  uutlnriHl  puit?oriiiig  miisl  lie  t-xcluikHl.  FtfvtT  will  l>e 
|)re*N?nt  in  vamnp  dogroes,  with  it.s  coiu-iinvnt  anorexia,  ctwitod  tongue, 
ar\'  skin,  pontimxi  boweU,  und  seunty  urine.  lu  stime  ladiviOuulx  iU>- 
lirium  niav  Ik'  prc.-^nt ;  lint  nil  tlu'f*e  symptoms,  it  must  he  n'miirked, 
arv  not  tlw^-ic  of  ulwtre**  -ipwially,  but  of  the  inflaniiniitory  pnu-ess  whieil 
i   is  temiinalin^  in  Kuppumtioii. 

As  the  thoroughly  intiltnHed  focus  diss«>lvrs  into  pus  the  peripheral 

^   ana,  just  about  to  Ik  converteil  into  granulation  tistine  by  the  ingrowth 

.   of  (3ipillarv  hxtpf,  U  attaeked  by  tlie  ingrowing  germs  ami  their  .solvent 

produeis,  and  breaks  down  into  pns,  thuj!  enlarging  tlio  abscei*»-area. 

Thi.M  fmile  attempt  at  the  formation  of  granulation-'  Uf'ually  giM*."  on 

I,   until    nature   or   art    evaeiiates   the    nhsoess,   wht-n,   the  tension    hAng 

I   rt'lit'vcd,  tliu  ex(.iG«Mive  vawruhirity  diisipiHaini,  the  jHTiuheral   layur  of 

'    gninulatimni  lieciHiieri  [lerfeeted,  the  cavity  eollap^w,  the  a[i]M>«'d  Piir- 

,    fat-es  fuw,  and,  epidennis  fimnitig  over  the  skinwirifice,  ciratrization  is 

completed,  the  gmniilatinn  tiw<iic  lu'eoniing  cnnverteil  into  connective 

tissue  ;  i.  e.  a  3ubeutane«ius  i-n/ifrarfinf/  lavtr  forms. 

When  the  processes  are  slower,  or  from  any  cause  the  pyogenic  orgim- 
18  lone  their  vinilenee,  the  peripheral  layer  of  intiltnifed  tissue  heennn-s 
ivertctl  into  granulation  ti**ue,  but  from  the  noii-evaeualion  of  the 
fnifi  IS  prevented  from  fulfilling  its  norniiit  funetion — viz.  eonvcrsion 
into  fully-formed  but  low-grade  ronneettve  ti,s-ue  ;  this  protx'iss  fltopa 
halfway,  the  deejKT  layers  undergoing  this  eliange,  whik  the  suiK^rlieial 
remain  here  ami  there  as  scattered,  ill-formoi)  granulations:  tliis  mcm- 
brane<like  slrueturo  is  the  misealled  pyogenic  niemhpane. 

Acute  Abbcbss. 

The  carnation,  patludogy,  and  metluHl  of  henliug  must  be  sought  la 
tlie  aection  on  Inthunmaliou. 

Symptotna. — During  an  acute  inflammation  the  process  Infomes 
more  locali7A-<l  at  one  point.  Thmbbing  pain  \ti  felt,  ami  a  chill  olten 
rieenr«  when  pUK  fonn:s.  If  sn iierficiid,  the  infiaiimiatory  n'tlness  and 
Dwelling  iMfome  more  eircnmserioe^l ;  palpittion  iHsc».>vc'if*  eenird  (M»ften- 
ing  and  fluetuation :  this  sjkiI  I>ee*inies  mon^  iimmiuent — i.e.  jtointing 
takra  pla<i>.  The  skin,  becoming  purplish,  gfaxed,  and  thinned,  give?t 
way,  cithvr  af^r  the  tte|iuratiou  of  a  slough  or  by  ulceration  following 

formation  ami  niplnre  of  a  bleb  of  trutielp.     A  divp-wsite*!  aliseess 

libown  by  onlenia,  muttling  of  the  skin,  tenderness,  and  Uu-iUhed 
induratifiu,  or  a  wnse  (»f  resislanee  of  the  dee|«'r  mrts,  with  cthscurc 
finctnation  ;  fever,  and  proluihly  rigors,  having  preee<ied  tlies^  symptom^ 
When  in  doubt  the  grooved  nee<llL'  must  be  employed. 

Treatment. — I'p  to  tlie  time  of  incision  or  rupture  warm  iwultieffl 
will  liai^en  the  print-^  and  limit  its  extent,  but  when  alwut  to  w  spon- 
taiieously  I'vaetiatett  moist  antinrrptie  di'e»uitngs  must  be  subi^titnttxl.  Pus 
should  always  be  early  evacuated  by  incisions  made  at  tlie  most  depend- 
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eut  purt  ti>  facilitute  druiiiuj^  if  ik>  inipurtunt  .strticturra  are  in  the  war. 
Siirli  inririliiiiH  imisl  lie  ftvt',  iiml  -slioiilfl  he  follHweil  by  the  intnxlurtion 
of  ilmiii:igt>ttilics.  8»ii)etinie:^  txiimler-oiwiiiuj^ai-e  advisable.  Pus  might  i 
t(>  be  atluwfil  l<i  Jif/w  awty,  bei'jiiisc  prvsimit'  will  rupture  ^mntilatimis, 
tilt*  only  barrier  against  abpor|)tii>ii  or  uoxioiw  products,  SubsHjui-ntly, 
a]]ti>»mt)r  dreivsiii)^  niu(4  he  UHL>d — never  a  }M»uIli(!e.  Piu  m  ul^rays  do ' 
Rtructive,  cau-'iuK  ahs4>rption  of  the  tissnrs  as  it  pursues  the  liiw  of  learf 
redistil  IK'*,  itnd  may  o\wi\  Ititu  joiutts  mucoiii?  oaiials,  ete. ;  bi'uoe.  whi-ci 
iti  ihc  in'riiHMiiii,  lu'ar  tlif  [HTitiiiifUiii,  in  a  tfiMloii-f*h«itli,  beiimtli  teii-^^ 
fiis'ia,  or  rniiiprcsiiiiifr  a  ciinal,  as  the  tnichra  or  nrt^thra,  e-i]>wialJv 
prompt  intencution  is  Jeniande<l.  In  fX|K>«Hl  parts  the  star  of  an 
lucision  is  less  iinsiphtly  tlian  that  foilowiilfi  Natun*'s  efforts.  When 
put  dwply  iinderltei«  iiu|>ortaitt  v^mcU  or  iitrve^  a  truall  tiieietion  thn^u^^h 
the  nkin  and  f:iM'in  should  1h'  ninih-,  the  tis^tie^^  bored  throii^li  ulth  a 
eriHtVvii  ilii*crtor  until  pun  is  n^aclied,  ainnp  this  iti-striinient  a  pair  of 
ui\'s,--in<j-foree]»ii  be  iiitWMhicwl,  elnwcl.  and  withdniwn  partly  ojH-nrtl.  I  hits 
laeenitin^;  the  stnitrtureii  without  risk  to  arteries  or  nerves  ;  a  dniiiiugo- 
tube  can  then  be  iiwerted.  This  is  "  Hilton'?  method."  Rarely,  from 
hi**  of  snpjjort,  Miven'  venous  heniorrhnpe  followr'  opening  an  iihrffTAi, 
or  lati-r  a  liii^e  ve^jiel— vein  or  aitcrv— uleenites. 

fSwalleil  <'hn»iiie  or  cold  ali«*L>«i,  lieiii];  riailly  u  tubt>rcular  pruccs!, 
be  (ixstled  of  In  aiiot)ier  pirt  of  lliiri  work. 


Ulcbbs. 

Aft  already  i»tate<I,  an  ulcor  is  a  isoliilion  of  continuity,  sitnatwl  upon 
the  jikin  or  a  niiieini!^  membrane,  prkIucihI   by  niolceuLtr  Km*  r»f  ?.ub- 
.tilnnec,  sometimes  iiierea>ed   by  .■Joujrbiiij;.   the    n-sult   of  niicrobie  iu- 
Hamniation  :  any  icratiidating  fturfaoe  left  after  accident  or  o()erutiun  \a  ' 
also  ualUni  an  "  iiWr." 

AIth(rtiph  nleers  nmy  be  describod  as  helonjring  to  one  or  other  of 
certain  eln8.%!4,  accitkiital  eon<]itioiis  may  c:in!«e  them  to  eliangv  their 
elm  mete  ristics.  llh-ers  are  divided  into  tlmse  where  the  <'hjir:icleri!*tiL' 
Apposirancei*  are  due  to  local  coivdition.s,  and  tbos<>  resulting  from  specific 
or  couFititutioiuil  causes.  In  tins  section  we  are  ooncemed  with  the  fir^t 
clflXK  only. 

SiMi'i.,!:  Hk.\i.t«v  or  Healing  ULfER. — Aa  every  nicer  nituit 
attain  this  eondilinn  as  it  riciitrizew,  the  iippearancoji  of  this  form  (tf 
uh'cr  nuist  be  can-fiilly  (itudi^l,  all  non-siwcitic  uh-ers  being  mere  varia- 
lion.s  from  thi.s  type,  the  result  of  obsUtt-lep'  to  Xatiire'B  attempt  to  heal 
by  the  or^nization  of  gnmulations  and  their  covering  over  by  epi- 
dermii*. 

The  raarpins  are  smooth,  shelving  down  to  a  level  base,  which  is  cov- 
ered by  beaithv  jrmnuljitioiis  moistenc*)  with  a  small  i|U!iiitiiy  of  cnainiy, 
iiioihtnuui  pU!".  The  i-uri'ouudiug-  tiMnuei-  are  healtliy,  and  not  inflanie<l. 
The  e<lgrs  of  tlic  ulcer  an-  not  temlir,  am)  merge  gradual ly  witli  the 

frranulation^  by  n  bbiich-wbilt'  tllni,  oiiaone  and  whiter  on  the  i*kin  j-ide, 
duish  and  tniti^hicent  at  the  |H)int  i>f  junction  with  the  ^mnnlatioUK. 
These  appesimnces  arc  dne  to  the  advancing  epithelial  eovering,  ii>aii$l- 
iug  <)f  many  layers  resting  u|i«in  ^lightly  vascular,  nt-wly -organised 
grunnlation  lizssue  where  u]ku|Uc  atid   white,  allowing  the  tint  of  ihe 
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mure  vascular,  imperfeftlv-HeveloiiLtl  pramilation  tissue  to  show  through 
the  thinner  layers  of  epitnclinrn  wliere  blui:*h. 

Treatment. — Pn>tt-'».'tion  from  irritant?"  :ind  rest  for  the  jMUt  ar»^  all 
ihat  lire  iiHiially  n'()uisitr  iiiilr?*  tliu  ^nrfiuf  be  ven'  extensive,  when  «kin- 
gmlting,  preferably  by  Thlei-seli'!*  methwl,  inay  bei^ome  requisite. 

FcNOOCM  UiiCEK. — I*et  luivthiiig  interfere  willi  the  return  elrtMilii- 
tion  from  a  :*imp1e  nlwr,  iis  misition,  nrexeesjiiive  formation  of  fic:ir-tis<ine 
in  nnil  around  tlic  tuargint*  of  the  iileer,  and  the  p:raiiulatiom<  will 
iKt'onic  itnip-Meil,  overgnnvn,  i!l-fonn<'<I.  [(n>jet'liiip  sibove  ihe  hi^hhy 
nini'gin^,  iili'tiliag  iiiion  the  iilighlot  toorh,  an<l  )>u<'retiiig;  an  ahun<l:iiit 
thin,  |iundiriit,  |Xkwibly  bloo4l-Ktnined,  (R-^^liar^. 

Treatment. — Hitniove  the  <«Uj^\  by  |Ki*ition  favor  the  n-tnrn  of 
venoas  bhHxl,  umphn*  a^ulw  which  will  cunntririge  the  vti^^-ls  of  the 
granulations,  and  k'vi'  nn^H'hanind  wipjwtrt  to  the  ein-uhition — /.  r.  \iw>y- 
enre.  Sfilmions  of  wilphate  of  i:-op|ici'  (gr.  j-x  to  f.^),  i-nlpJiate  of  zinc 
or  nitniti*  of  t-ilver  in  the  s:inie  .--trenplh,  sterilized  oxide-<if-zine  oint- 
njent,  with  oceasinnal  u-*e  of  the  s«j]id  slick  of  nitrate  of  silver,  mid 
Kouiftiine!)  eoniprervion  effeeted  by  a  roller  bandars  usually  KiiSiee. 

TitK  rKiiKMATTiriH  Hi/'KR. — Kniphiy  wet  dw-jif^in^s  or  pntl.iii,^>d 
|i»mh!riri)i,  (•■^jn-i-ially  with  a  fi-chh-  vciion?;  cirf-iiklion  in  tlic  pjirt,  ;iiiil, 
idthoutrh  the  aiamins  of  a  previously  hwiling-  nUvr  may  remain  I'airly 
hfidthy,  the  ^n^nnitattoi)^  will  hfi^itnie  ^wolli'ii,  tiahtiv,  pale,  .senit-lran.'^Iii- 
cetil,  and  friubU*  from  tedcnia,  ami  will  eviide  nun-li  watery  jtii». 

Treatment.— Here  more  hh)od,  and  hlood  eireiilutiug  at  »  ]>ro]H;r 
nite,  i.-  demanded;  heiiec  stimulant  applieatioiit*,  u?  ^r^  v-x  of  chloml 
to  5)  of  water,  ri'^in  ttintmenl,  hal.'^nt  of  Pern,  or  mine  ustrin^rimt,  iuid 
mfflianical  supjHtrt^  are  iodimted. 

Thk  iNyLAMli.VTuUY  ULCtnt. — Let  cei1;nn  individuals  iiidnljry  frtH.-ly 
in  alcohol,  estKH-ially  if  previously  ill-nourifJie<i  and  imprLijierly  feddiir- 
injc  their  driiikin^-lMUt,  and  a  traumntii>m  which  would  in  others,  or  even 
in  them  under  more  favorable  eirrtimi-taneeH,  prtHluw  an  ordinarv'  ideer, 
oAen  will  n-'-*ult  in  u  rjipiilly-i'nliirpinj;  nieer  of  irrej;nlar  form,  having 
•.liar|t-«'iit  nr  niiarwt  margin-,  the  ba^  fiinnwl  of  llie  red.  iiitl;itiK-d  lissnos 
fiwlv  MH-n-tinjj  a  M'nt-Kinj.'uin4)leiit  diK-har^.',  whit-li  ot'tcii  eontaina 
shrwlf*  of  liwue.  If  llu-  inHarnrnation  is  hy|temente,  the  liase  of  the 
uh-er  may  be  e«n'ereil  with  yellowiBli  tihiughs.  The  ein.-mujaeent  skin 
t^  inflamed  and  iish'inaton^. 

IXFLAilKD  Uu-ER. — Wheti  a  piwioiir-lv  lioallhy  nlc*'r  U  ii-rit.-iti'*!, 
mi;le<-le4l,  and  dirtv,  e.-tpei^'ially  in  drinkers,  intlammalion  may  atuu-k  (Im 

ffnmnhiriotis  whiefi  l]o<-ome  red  and  KWnlten.  and   slouch  ;  the  marina 
ircuk  <li>wn,  the  uleer  r<pii>ads,  and  the  Burruuudiiig  ttK»ue8  pre^^-ut  the 
ordinary'  phenomena  of  intlaiiiniation. 

Treatment. — Ilemoval  nf  all  loejil  irritation,  elevation  of  the  part-*, 
wann,  uioisf,  nnirrilatinfr  aiiti^i^'ptir  lolion.s  as  of  Inirif  aeid,  or,  better, 
when  fwHible.  llie  conlinnmis  wiirni  anliseptie  hath,  arc  indicated. 
Drinkiuu  »^l>onW  Iki  stop|H-<l,  more  fo(Kl  and  of  a  better  quality  mu^st  lie 
pnA'ideu,  and  the  eliminative  orjraas  ••'tinui luted.  Thiis  eombined  iocai 
and  tfenend  treatment  will  u^iually  aunx  txmvert  either  the  indauimatory 
or  till'  iulhuned  uleer  into  a  simple  one. 

TilK  Si.iit'(;ms<f  T'lckh,  excipt  when  this  tenti  is  appliinl  to  the 
lirorift  cnse«  of  the  varieties  jiwt  dt'9<.Tibe<I,  Is  rarely  mevn  exeejit  in  v<m- 


34S 


DIAOyOSlS  AND  TREATMJiST  OF  ULCERS. 


ncciion  witli  venereal  dit^eaAe  in  t\vj^  broken-down  by  aloobol  and 

K'ximl  exwssc'f.  Ill  siifli  pitk>ntii  lU-stniction  of  jiart**  |»r»prti*sfs  with 
^ri'.it  ntjtHlily.  'J'lie  c^'lUiiiir  tissue  h  iiioif  t'Xttnt^ivoly  ileMtniyi*»|  than 
the  skin  ;  hen<f?  llie  cilp.-i  itf  tlu-  iihtT  iii-e  iiiidemiiiie^!  and  invt-rli.'*!, 
and  of  u  duwky-rwi  hut*,  the  Iwtv  being  covered  with  ^_v  or  hluck 
eloiighiii.  There  \»  great  paiu,  and  severe  cousiitutioua)  di^turbanoe  is 
tlic  rule. 

Treatment. — Tins  does  not  differ  i'mm  tliat  of  the  inflnmed  ulndV 
except  lluit  iinodyrio^  will  \hi  re<iiiiivd  to  relieve  miii,  and,  a^  f^yphili-^  ift 
ol'len  j>reHt'iit,  nieiniry  tniitst  be  n.-**.'*]  with  Ji  t^jmnng  luiiid  nr  In-  entirely 
withliehl.     Tonic.«,  goiMi  fond,  nn«l  ftriinnlants  will  f>ften  be  reri'nisite. 

Thk  I*UA(iKi)ESit-  lIuKK  if!  beliovcd  to  refiult  from  the  multipli- 
ejition  of  a  »]»etitie  niicro-orgnnism  in  the  tissues  of  those  broken  down 
by  inteinneruice,  bad  fiHKl,  etc..  and  i;*  ^l^ually  nf  vent-ri'id  (elinncroidal) 
origin.  The  hiirniuuiliiig  skin  is  uf  a  dii>-ky-n-d  m-  |inr|)li>-li  hue.  The 
niai-jfinH  of  thr  idcer  niv  rnjrue*!  and  nndemiinMJ.  the  base  is  covered 
with  bloodv  di^^-liiirge  and  sfuufiiif^,  und  when  thi.'i  luhl  comhtiun  ie  pni- 
nouneed  wIiHt  is  lennetl  a  "  sloiig'hing  plutf^dcnii "  residtf.  Tlit*  titvmos 
nielt  awny  with  a)?toiindiiig  rapidity,  the  external  genitiU  of  thp  innle 
or  femaU-  »»niotinics  being  totally  removed,  (ireat  [xiin  and  Ingli  fever 
are  tlie  nde. 

Treatment. — As  infection  by  a  virulent  or^^uiiini  i*  (he  cnu«e,  tlior- 
ougli  destruction  (»f  the  siirfac*-  and  inar^ns  of  the  ulcer,  with  soiiu'.  of 
the  adjaeent  tissues,  must  be  etlifl«-<l  by  strong  nitric  neid,  bromine,  or 
the  actual  cjnit<;rv.  In  the  niilder  fomis  diiMnfection  with  n  J  :  1000 
eorroeive-niiibiinifl'te  wtlution,  followcfl  by  the  free  nw  of  i»Klofr>mi,  may 
suffice.  The  ci«itinn<niK  warm  autiH-ptic  iHith  may  «ipcr."Hxlc  or  ^npple- 
nient  other  methods.  Opium,  tonics,  stiniuhintr',  and  g<K»d  focwi  are 
imj»enilivcly  deiiiandctl,  with  iinpruveuicnt  of  the  |Mitient'i*  hygienic 
enrniundingH  if  thctc  lie  ]HH>r. 

Immu.iint  <h{  {'iiRoNic  Utj-Rit. — IjCt  any  gmmilating  surfflcc  liavc 
itH  hwiliitg  pmcffsiies  tX'peatf<lly  interfered  witli  by  niecliaiiieal  or  other 
irritation,  and,  while  the  fonnfitiim  of  epidennis  is  prevenle^l,  the  eni- 
Itn'onii*  tis'iuc  farming  the  margins  and  bnj*  will  (h'Vch)p  into  den^ 
fibrous  tis-suc,  hxing  thcni  to  the  subjacent  fascia,  perit«»teuni,  or  l»oue. 
This  irt  aiik-d  by  a  weak  vcmms  circulation,  favoring  conp-.^iion,  which 
condition  of  the  ciRuIatiou  may  n-snlt  either  from  a  feeble  heart,  vari- 
cosity of  the  veinfS  tUv  dcpi'iidenl  position,  or  all  coaibim-d.  In  addi- 
tion, the  contracting  <-icatricial  iis.-*neents  off  much  of  the  arterial  supply, 
preventing  tlu;  fornialion  of  hejdthy  graiuilalions.  Healing  ir!  al«»  m-TI- 
oiisly  intcrferi'd  with  by  cicatricial  lixation  of  the  margins  and  Iki^h-  nf 
the  nicer,  for,  as  will  be  explained  (««  p.  368),  much  of  llic  healing  of 
Bny  gninulnting  t^urfnec  depends  upon  diminution  of  its  i^iiiwrtioial  area 
by  contraction  of  the  deeper  layer.-*  of  granulation  tisyno,  which  ti.\ation 
of  the  Ijaae  to  tlic  deeper  struetures  abwlutely  piwente.  The«;  points 
must  be  kept  in  view  as  governing  lher«iH;utic.-L 

Symptoms. — The  lower  tliii-d  of  the  leg  l»  the  favorite  position,  and 
the  poon.>r  classes  the  victims.  The  (nlgiw  nn*  KmiM>th,  rounded,  much 
cle\*at«I,  insensitive,  while  the  eircnnijacent  skin  is  bronzeil  or  i>urpli.4h  i 
eczema  is  (|i]ite  c*)ninion.  Tlie  base  has  few  if  any  gnunilalions.  and 
tlic!*c  arc  sc5ittcred,  pale,  and  tlabhy,  and  covered  witJi  an  ofleiUimci^  wxy 
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ofleasive  ihin,  nuruloid,  or  fianioii.«  diH-liurgt'.  Usiiiilly  but  litde  jwin  is 
ex[»(-riencctl.  Whoa  left  untrviitol  tlicy  lust  Air  tt-n,  Iwrnty,  rliirty,  iir 
furtv  years.  CVi-taui  uf  thew  uk'ei>*,  il'  stibjcfkil  to  constant  trrilnlum, 
uii(lcr)ni  an  eiiithflininatoii!«  rlianp.',  ami  arc  tlxtn  known  ua  "Murjulin's 
nlct-r." 

Treatment. — ^This  mual  <iept'nJ  uiwiii  tlie  nHiditions.  If  acoesB  of 
artcml  MixmI  is  prevented  \^y  tlie  oif:;\tririiil  tmirgin;*,  rofliating  ineir^icna 
tiiniujiii  thc.-H-  may  \w  made,  a  fly  blister  may  l«?  applit'd  coverinitf  ba** 
ond  margins,  tint'tnre  of  iodine  may  be  similarly  emiiUiyed,  or  aliii|iliy  In; 
iiidiii-e<l  by  the  prfeiwupe  of  an  olaslie  bandajre  or  iKiliesive-phLstcr  stniji- 
niiiK.  If  voiKiUin  ri4urii  is  markttlly  iiiU-rfenftl  with,  ns  i.-*  !*o  <xtnimon,  rust 
tn  linl,  if  po^ible,  niii.^t  ho  emphiyed  or  supiMirt  allbrded  tlie  veiiis^  by 
bandapiiifr  or  un  el;i.-*tic  tftockictf;.  In  a  ffw  instances,  where  further 
OHitnietion  of  th«  bsis**  iw  i-endtrtnl  imiMjsHible  by  (he  adlicrout  margin!*, 
intTnipte*!  or  completely  encircling  incisions,  plaeed  about  one  ineh 
friini  tlie  marpins,  will  prove  useful,  the  fixf  biettliiif;  beinjr  arrLwtci.1  by 
antiseptic  packing.  Again,  tlie  base  mid  margins  inay  Ih-  euretUtl,  frt* 
iliAiafwtion  efll-cted  by  chloride  of  zinc  in  jsolutiou.pewixide  of  hydrogen, 
«lr.,  when  j^idirtfipient  autiseplie  dressings  and  the  rt^unibent  [Mwlure  will 
of^en  eflV*'t  .1  »'uri'.  Where  the  iK>wer  of  the  margins  lo  n-priwhiei?  epi- 
Ibelimii  is  impairetl,  and  liie  [mysieal  (■iniditi<in^  are  niifavomble  for 
diniiniitioti  in  uresi  by  cniilnK^tion,  skin-gralling  \rk  iiidieiiti-'d.  Ampntu- 
tion  i»i  oceasionally,  but  mrely,  denianded. 

When  eczema  nf  the  nkin  MirnMniding  any  variety  of  ulcer  is 
niiirkcil,  the  tcriu  "  waematou;*  uhrer"  lias  U-eii  jipidictl.  If  %'arieosc 
veiiw  exift,  till"  uhvr  is  ofltiTi  ealh«ii  a  "  varicose  ulcer,"  Excejtt  lor 
tlic  fact  that  in  the  first  i^ase  the  iimdition  of  the  akin  may  «dl  for 
imewltal  different  dressings,  and  in  the  second  that  interference  with 
"▼emtus  retnni  prevcntj^  thai  proper  <:oudition  of  the  eireulation  in  the 
pnrtA  which  i«  cs«?ntia!  tn  the  formation  of  healthy  gniindalions, 
these  distinctions  arc  wor»e  ttum  uiieltRiti  as  implying  some  specific 
caniic. 

In  <'<'rt;iin  women — ii^unily  over  forty  ye-irs*  of  iige — a  form  uf  nlwr 
is  seen  n\\\v%\  the  "  irritable  e»r  iwinfnl."  h  is  commonly  siliiateil  above 
ukI  near  to  the  ankle — is  small,  snpcrfieial,  and  u^iudly  markedly  con- 
gvstcfl.  TJiere  can  be*  no  ijuestion  a^  to  the  involvement  of  some  ner\'o- 
fihunent  smnding  in  a  eausjitive  relation.  This  is  sliown  by  treatment. 
In  II  few  instaiK-es  examining  the  surface  carf-fully  mtll  the  point  of  a 
probe  will  demoustnite  smie  siH-eially  tender  [loiut. 

Treatment. — Ke3t  in  IkxI.  elevation  of  ihe  |t:u-tK.  simple,  n<m-irritat- 
iug  antipvptie  tlrcssings,  pairing  a  tenotome  Ijeneuth  the  margin  of  the 
ulcer  ut  anv  8|wt  wliere  by  |Kiint-puin  the  involvement  of  a  uerve-twig  is 
dpmonstmlile,  or,  where  this  cannot  be  dctcf-teil.  lite  lulmiiiistnilion  of 
a  grain  of  upium  threi'  or  four  times  daily,  will  nsimlly  eflcct  a  eure :  this 
liter  drug  IS  r«»Ily  curative,  jis  under  its  use  the  <vingestloii  «!i«tp|K'iu-s, 
(.■aiiw  irritation  of  a  sensory  nerve  will  prtxluee  congestion  in  the  area 
t-upplied  by  iliat  nerve. 

I^fisrriptions  of  s%T>hilitic,  gouty,  tubercular,  lupous,  scorbutic,  and 
carcinomatous  and  rodent  ulcers — ■which  hist  are  really  superficial  cni- 
theliomatous  ulcers — must  be  sought  for  in  the  proper  sections  of  tiiis 
work. 
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FnBtJNCLB. 

Fimincle,  or  boil,  is  a  localized,  deep-seated  inflammatiOD  of  the  skis, 
producing  one  or  many  circumscribed,  firm,  acuminated,  painful  swell- 
ings, in  which  central  sloughing  and  suppuration  usually  occur.  Occur- 
ring in  numbers  and  successive  crops,  the  term  "  furunculosis  '*  is  applied 
to  the  condition. 

Symptoms. —First,  a  small,  reddened,  ill-defined,  tender  poiDt 
appears  in  the  true  skin.  This  increases  in  size,  becomes  elevated, 
pointed,  is  densely  hartl,  very  painful,  and  dusky  red.  In  from  t 
week  to  ten  days  central  suppuration  occurs,  the  little  pustule  rupture!^ 
revealing  a  yollowish  central  slough,  at  the  periphery  of  which  pus  can 
bo  expressed.  In  a  day  or  two  the  slough  separate  with  rather  free 
suppuration,  leaving  a  little  crater-like  cavity.  The  pain  and  sappnn- 
tion  now  promptly  subside  and  cicatrization  occurs,  leaving  a  purplisli 
indurated  mass  for  some  little  time.  Sometimes  the  inflammatioD  stopt 
short  of  suppuration,  a  "blind  boil"  resulting. 

Sites. — Any  portion  of  the  cutaneous  surface,  but  preferably  the  &«, 
neck,  and  contiguous  parts,  the  back,  axillee,  buttocks,  perineum,  ecrotnn, 
and  extremities. 

Causation. — Mental  over\vork,  excessive  bodily  fatigue,  irregular  hib- 
its,  improper  food,  and  all  causes  which  depress  vitality  seem  to  predis- 
]>(>se  to  boilri.  Diabetics  and  ansmic  patients,  and  those  suffering  from 
unemia  or  from  sepsis,  are  prone  to  them.  Occasionally  persons  aCTur- 
ently  in  vigorous  health  will  have  frequently-recurring  boils.  It  i» 
alleged  tliat  the  iiseudo-cpidemics  of  boils  which  sometimes  prevail  diu^ 
ing  the  spring  and  autumn  are  due  to  atmospheric  influences:  this  cas 
only  ho  true  because  rapid  variations  in  temperature  and  atmospfaenc 
prc?fsiu-e  produce  changes  in  the  cutaneous  circulation. 

Diagnosis. — The  boil  can  hardly  be  confounded  with  an^'thing  but* 
carbuni-lc,  which  is  lai^T,  flattened,  has  many  points  of  suppurati«i» 
is  .single,  and  is  painful,  but  not  tender. 

Treatment. — Success  is  often  not  easy  to  attain.  Removal  of  the 
cniisc  whrn  |)ossil)k'  to  ascertain,  fresh  air  and  moderate  exercise,  atten- 
tion t(i  the  tjowels  and  digestion,  carefully-regulatetl  but  varied  diet, 
tonics,  (|iiinin(',  nrsenic  and  iron,  sulphide  of  calcium,  sulphite  or  hjfO- 
siiiphitc  of  cidciiuii,  etc.,  have  all  proved  useful  at  times. 

A I II I rl in-  'IWiitiiinif. — AVhcn  a  hair  is  in  the  centre  of  the  boil  its 
cviilsinii  will  si>nH'times  arrest  the  process.  I  am  doubtful  whether  pcn- 
ttnitioii  of  the  njiex  with  a  hot  needle  or  the  use  of  carlwlic  acid  is 
advisililc,  iiltlioiigli  tiiese  procedures  have  high  authority  upon  their 
side. 

Lord/  JVrtif limit. — ,\s  the  wiietration  of  germs,  notably  the  siaphi^o- 
rocriiN  in/nt/riii's  iivitiik,  into  the  hair-  or  sweat-follicles,  and  thence  into 
the  cpiileniiis,  causes  Iioils,  cleansing  of  the  [mrts  and  arrangement  of  tbe 
clotliiiig.  H)  as  to  j)r('vciit  trictinn  aiding  |K'netration  of  micnMnganisnu, 
arc  important.  Tlius,  at'lcr  cleansing,  a  10  per  cent,  silicylic-acid  oint- 
ment inav  he  gi'iitiv  rubbed  into  the  skin,  or  ichthvol  in  full  strength  or 
diluted.  ' 

\\'hcii  supiHinition  h:is  occurred  or  is  thrt«tcning,  a  moi.-»t,  wwik  genO" 
ieidal  dressing  covered  with  oil-silk  or  rubber  tissue  is  indicntetl.    Anti- 
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a»<>psU  should  Ik-  muintaincH,  tui  more  thnn  one  fatal  ca^  of 
or  soptioci-pyicmia  luis  luiU  its  origin  in  u  Ixiil.      , 


Pabontohia. 

Fplon,  nr  paronvchia,  is  an  infoctivo  ceUnlitis  attfirkirifr  tlio  isnft  parts 
of  the  6Dgens  "i"'  iiore  nuvlv  thos;  of  tho  toes.  This  iiuiy  iovolve 
tli«  ehcath^t  of  the  temlont*  or  uu'  ]M?rio.'ftouni.  The  aimtotiiical  (li?ip4j^i- 
tion  of  tho  -.trin'tim.-"  furniiri;;  the  |>uli>  of  the  fiiij^-rs  will  e^ptniii  wr- 
tain  (iiffen'tuv*;  in  tlu;  i-tnii-j^i'  piirriiHfl  liy  «  wliitlnw  of  a  distal  iw  i-oin- 
{Kirc'd  wiih  one  of  a  pniximal  phalanx.  TIk-  distal  plialaii^-t*  posst'sf  no 
^|iarat4f  periosteum,  the  ve!Sf*f.'l.s  supplving  the«.'  houes  raniifyiniii  in  llie 
dense  ee]liili>-R(li|>oM.'  ti.^iie  t'oriiiing  tin-  (ingei^pnliiH.  whirl)  tifwne  is  (kiii- 
tinuoiis  with  the  lakin  and  hone  tlirvnijjh  the  ^u^(hll^[)  of  niinioroiiH  fon- 
tlta'tinj;  fihrons  Uinds.  Ilent^t'  a  dt-stnu'tivi'  inHninniatioti,  if  deep  w-atcd, 
liBlK-iallv  If  it  kiitl  to  «lon|*hin{;  nf  the  pulp,  almost  iii.-<^t.>s^airilv  IctiiU  to 
^■oriM-  of  tiK'  un<lcrl_vin(r  jjortion  of  the  pliiiluux.  As  tliu  tir«t  and  weond 
pbitlanges  potweAt  a  disilnrt  jH^rio-^tRinii,  al>Mi*Mi(»  of  the  p^ift  jiarts  ivtver- 
irif(thcm,or  afnippnratiw  teno-svnovititi,  may  ttccur  wiehnut  death  nf  the 
biuie,  although  this  often  iMjcurs  in  iiefrlecled  rafies.  Siippunitive  teuo- 
f-ynnviti?*  in  thi^  loralily  may,  hinvev^T,  extend  iipwartl,  jiit^dneing^ 
[lulnmr  alweesn,  or  even,  when  liK-silizeil,  shinghirij;  of  ilu'  t<*ndon,  Far- 
«myr-hui  iri  allefpil  Hinietimes  to  (Kviir  a.-;  an  epidemic,  hut  it  more 
iisiiullr  restilts  from  infection  hy  pyogenie  omiinisms  of  some  trivial 
puncture,  cut,  or  coutm^ioa,  in  tho  laat  event  tlie  germs  gainiug  access 
to  the  circulation  hv  f^omc  distant  infcctirm-atnum  and  hccondng  h>i-.d- 
ijteil  at  the  jx^int  of  injury — i.  f.  ;i  (ovwi  minnn"  rfiiff^iifhf. 

Symptoms. — There  are  lw<i  distinct  varieties — viz.  a  .-niR-rticial  ami 
a  diHp.  The  Hiifx-rticial  may  attack  one  nr  «'vend  fingers  in  turn,  and 
often  atU-^-ts  the  tissues  around  or  under  the  uail.  When  slight  the  dif*- 
uiay  pntniptly  snltside,  hut  if  more  severe,  f*roU8  or  purulent  ci>l- 

ions  tjike  place  iK-ncath  the  epidemiiis  which,  if  removed,  leaves  a 
raw,  reddened,  or  uleerau'd  derm,  llie  eli-alrix  remaining  for  hhiic  tiiiie 
rwhfeniil  and  lender.  When  the  intlamniation  nin?:  high  suppunitlini  14 
fitv,  and  fuiigoitf*  gniiiulation*  are  ajit  to  form  l>eneath  or  anwind  the 
nail,  which  afti.'r  weeks,  or  |)erliapH  nionth^i,  exfoliates  in  whole  ur  in 
imrt^ 

TrBatment. — Rest,  elevation,  iind  moi.st,  non-irntating  anti»;eptic 
dn-jnhings  an- all  that  are  requisite  for  the  milder  ca.'tes.  For  the  more 
^•vert-  lyjii'  anti^ptie  gauze  or  cotton  poultices'  aad  primipt  aw.'ptio 
incLxion  when  pu?-  form-,  are  iiidi('Ht<-<l.  Toiii<-»i  and  giK«l  foiHl  an^ 
rHjuired  if  the  (Mtient  l>e  in  fcehle  heatlh.  If  the  nai!  mechanically 
maintains  the  irritation,  it  must  Im;  ri-movc*!  |NirtiaEly  or  entirely,  the 
exuberant  gmnulatton.<  he  destnwi'd  hv  the  curette  or  jxtwdertnl  nllnite 
of  lead,  an<l  a.-V'i^sis  be  .■*ecnri'<l  and  mnintained  hy  proper  dix'.wing!*. 

The  'frejt  whitlow,  while  it  niav  start  in  the  dorsum  or  some  other 
surface  of  any  phalanx  if  an  injnn-  he  then'  -ituatefi,  nu>i4  coiunionly 

B"  ^aatcs  on  the  (Milniar  surface  of  the  finger-tip.     Dei'ii-t^'ated  iuflain- 
'  Bjr  ihU  UfTTH  i»  meant  llie  mnlnicnnr)<<e  trf  wKmitli  and  niwiiturt.'  bjr  vc'vt^fiiifr  ttie 
-vivcd  cotton  or  ghuzc  with  a  ciibnlaiuv  int|>crvini]A  to  Ditiifttnre,  Mid  which  rciainA  the 
I  iwait.  *a  nikd  silk,  HasMl  pnper,  or  ruMwr  itMue. 
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matioii*.  sliowu  by  reduess,  tcmli-rae**,  swelling,  U■tl^i■)ll,  and  dirgbbiiig 
mill,  iimnit'piit  thpmsclvis  in  I'nmi  ii  U'w  lioiirH  to  wvcnil  ilavH  after  iIm' 
injiiiT,  with  incpMUiing  fovcr.  All  the  l»>ral  oojulitioii.'*  art-  aj^ravalt-il 
)>y  (lie  dL'[)eiiilviit  iHisLtiou.  Siijtjiunitioii  \»  (Ik*  rule,  n.'Sfliitton  thi* 
ex(ic;>tion,  |)us  iisunfly  t'liniiiiij;  i-jirlv,  Imt,  owing  to  tlie  lU-nsitv  of  (be 
tisaifs,  HiictiuitiuD  is  dllliaih  to  tlet^^-t.  Care  m\i&\  bu  exerciw-d  not  to 
overlook  tin;  moru  ili;L'[>-seiik'il  iJiis  Itcwiu*  of  (lie  ocu-asioiial  fommtion 
of  a  wiporfioial  t-olloction  of  nintter.  (jungrene,  altbotit;!)  mre,  ha*  bwD 
observed.  Abortive  treatment  by  nitrate  of  silver,  iodine  tinetun-,  f.\v^ 
ia  so  nirelv  suecessful  tliut  It.  eiiniiot  Ik-  rceomniendt-d.  Hot  fomen- 
tation.-, fullowed  by  wariii  antisfi>(ic  [MHiltii^o*,  may  l>e  tried  fur  a)»oul 
forty-eight  limirft,  wlieii,  if  deeideil  n-trngrestiion  of  the  svnijKonis  doii^ 
not  oc'cnr,  free  fum-jKirt  iriei.sion  iiiu-<t  \w  nsortecl  to,  esj>erially  when  the 
la.^  pha]Hu:E  Is  involved,  wbeii  an  early  eut  reaehing  to  the  bone  often 
iiflbnis  the  only  ehanee  of  preventing  necnwis.  If  the  ti?8ue8  over  the 
fiiijt  or  becoml  phalanx  be  involved,  the  eyrly  ineision  had  Wlter  open 
the  t<'inhin-shpjith,  beejius*'  proJKildy  at  thi.s  time  only  n  suppurative  leno- 
Bvnovitis  exiiits,  bnt  later  lateral  or  other  incijiions  nmv  become  rci]iiisilf, 
uluL'li  should  I'Xteud  down  to  the  bone.  SiH:)iitum'ous  si'iHirati'm  of  thu 
nern>He(l  (Mstal  phalanx  near  the  epiphvWl  line  will  often  take  place, 
Irtiving  a  deri>rnuMl  bnt  iiwefiil  fing<T-tii».  Dtrath  of  a  first  or  secfind 
phalanx  usuhIIv  indit%ttes  ampiitatiun,  allhuTigh  r4>nietimeti  ejieiijion  of 
the  necrosu.!  |K»rtion^  may  leave  a  fairly  useful  finger. 

Dracontiasis. 

Tliie  is  due  lo  Uie  develupnieut  of  a  nematiKle  worm  (Pilaris  or  Pra- 

cnnoiihis  Medinensis,  (Ininea-wonn)  in  the  tr-jsnes,  ivsniting  in  the  for- 
mution  of  a  tiulH-utaiieuus  tumor  jiic-t  before  the  exit  of  the  worm.  The 
hirvH!  of  the  mra.Hile  gjiiti  act;e#s  to  the  system  by  the  drinking- water. 
In  Guinea,  ine  Gold  Coast,  .Arabia,  Up|>or  Egj-jit,  Nubia,  Abyaainia, 
Ilindtii^tan,  and  a  few  other  localities  it  is  endemic 

BymptomB. — I'ntil  the  wonnis  nearly  mature  tJiere  are  no  symptoms, 
but  a  small  coiU'd-uii  iiia^s  can  Iw  felt  t-ubcutancouiuly.  In  mild  aiscs  a 
snud1,  ein-innM'ribe<l  tumor  forniri,  aeeompnnled  by  iiching  and  tt'n.^ion. 
The  tnmur  imiv  nut  ft»rm  exactly  when-  the  wonn  was  first  detect* fl. 
From  seniteliing  or  other  ejm«' the  timior  ruptures,  wriini  esatm's,  and 
the  %vhite  extremity  of  x\w  worm  can  he  }*en  in  the  nivlty  left.  If  jm)p- 
erly  treated,  the  Wf»riii,  which  !*oon  protrudes,  should  l>e  gi»tten  rn\  of 
in  frnm  three  to  ten  days,  Smie  patients  suffer  from  violent,  [Kiiuful 
iiiHaminiition  along  the  entire  womi-tniek,  resulting  in  nbscos.a  with 
niarke<l  eouj^tilutiMriid  f^ynipttuus.  Sometimes  in  these  eai*8  the  wunu 
perislies,  wiftens,  ami  tlnin  lejuU  to  the  serious  accident  of  Its  breakiuf; 
during  estmetion,  which,  setting  free  the  emhr\-os — whether  the  worm 
be  dead  or  not — may  lead  to  gangrene  or  di-ath.  This  actrident  may  w>mi!- 
timcs  enil  moiv  foinuiiitely  by  tlie  discharge  of  llic  wunn  later  on,  after 
the  furniatlon  of  a  ncM-  tumor.  The  favorite  site  (!XJ  [)er  cent.)  for  the 
extrusi-iu  of  tlic  worm  is  llie  fiwit,  pi-eferahly  liie  heel,  but  it  may  escape 
from  the  leg  or,  exceptionally,  fnim  :iny  [tart  of  the  bo*ly.  While  only 
one  worm  is  the  nik-,  two.  or  very  nirely  even  tifh',  have  been  notod. 

The  female,  which  produ(^^>s  the  symptoms,  has  a  slightly  e^mvex  hendj 
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a  pciintod  tuil,  U  about  one-tontli  uf  an  ini-li  in  diuineter,  and  varies  m 
Iciiiftli  fruiu  oue  to  eix  feet,  ineasurinjr  upon  tlif  average  i'tom  two  t« 
luu  uud  a  half  feet.  C'rtnvdcd  with  enibrv(»s,  U[Hm  eMcapiiij^  frum  it^ 
hiimnn  bwt,  if  rcaehinc  water,  these  penetrate  ii  minute  urustucron  of 
the  g«?liil»  CyctouM,  mill  thi'tv  tvnch  lull  titrval  dcvi-lopiiient.  When 
tlwir  rTiistae«in  n(i«t  is  «m-«1Iiiwi'<I  the  tarviu  (lcv<-Ii)t»,  cimjii^te,  :iml  the 
female  m^^te-t  thnuigh  the  iiiuwles,  the  riiale  |inju:ibly  i)eri'i|iing  and 
lieing  pUsHed  with  ihi-  tWi-es.  Krurii  iiiiif  to  ten  nii.uiths  are  ciinKiimed 
within  the  deep  tissues  in  the  development  of  the  female  before  she 
apiH-ar*  su|H'rticiallv. 

Dia-gnosiB.— I'his  can  only  he  mmie  by  detecting  the  worm  by  the 
tour-li  luid  iiotinjf  itM  ehjini,^^  of  iHiHilion. 

Proenoeifi. — lTnl<*«i  aumdt-il  i>y  wverc  in  flan  n  nation  from  tltc  Htart, 
or  the  wnmi  is  hrokrn  diirinfj;  nxtmrtion,  rec(»ver>-  readily  occni's. 

Treatment. — AniJ^'ptic  [MinltiiMii};  will  fueilitutc  ojiening,  when  the 
\n>rm  must  be  gently  drawn  out,  eeasing  the  eflort  if  any  resijitance  is 
fult :  wind  «'li:it  has  been  wilhdntwu  anniud  a  ?iuh11  stit-k,  which  shmdd 
1m-  jriven  one  or  more  tnniK  «iirli  day  niitil  tin-  worm  i.s  (■xinirli-il,  j^tii- 

Iinlously  .ivr.idin^f  hr(-.dvinn  it.  Ntm-irnmiing  unlii^-ptlc  dn-ssiiij^  inav 
M-  applifl.  Awiltutida  in  lai-f^ir  do«;s  internally  i."  wiid  lo  kilt  thy  worm. 
The  violent  intlainmalion  m  commonly  following  rnpinre  of  the  worm 
mnp*t  Ixr  tr«it«l  n|Htii  general  surgieal  print-iples.  If  gangrene  occur, 
maputation  may  beeomir  neiK-Si^ry. 
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Madura  Foot  (Mycetoma  ;  Pdngous  Disease  op  India). 

Endonite  in  c<:'i1ain  portion?*  of  India  and  occurrinji  only  in  natives. 
tliis  difiea>«  most  freuuently  altixeks  male»i,  e8|)otrially  tii 'Id -workers  and 
titiy^e  who  pursue  tlieir  avoralioiis  witli  Wre  feet.  Althoujjh  found  at 
any  age,  it  is  ntre  Ixdow  pnWrty.  Soint*  trivial  injury,  an  a  priek  <ir  an 
abrn-^ioii,  is  alh-j^-d  as  tin'  exeiting  cau^,  hut  often  neither  pitilisiMising 
nor  eseiting  ejuis*;  c-sm  he  detert^-^l.  Fivim  the  diflVreiiee  in  culor  two 
fomii*  liave  been  described — viz.  the  pale  and  the  blaek,  the  latter  being 
tlic  monr  eoniraun. 

Pathology. — Vaudyke  Carter's  original  explanation  no  longer  hohU 
H»d — vi?..  tluit  the  (Iisi-i].s4>  result.-'  frr>in  the  fnrigns  (^hirnufpfie  (hrirri — - 
HH  hirt  later  -.uggerftion.  m«<lo  in  1886,  has  rtfvivcd  lonfirmatory  proof 
by  the  recent  work  of  Kautliaek,  who  li:!.-*  f^lmwn  Madura  foot  to  he  u 
\iirietyof  actinomyetieiifi,  his  {•oneln.'nionH  iM-ing  as  follows :  '*That  {\)  die 
fifth-roc  raanscii  are  nmlonbtedly  a  form  of  aetinomyeeit;  (2)  thr-  blark 
ma:«?e»  in  their  niwt  perfe<-t  sIui]r'  are  also  nndonbtedly  of  thit*  natun', 
bill  til  ii  stale  of  degeneration  ;  (.'!)  a  degt^'nersitwl  i\>nii  of  tin-  yeUow 
^•nrifty  is  o<'c;i>iiniially  ftrtiud,  in  ap|»eanniee  not  wholly  unlike  thesf?  Mack 
iuiiss<*s  M>  that  the  relation  between  all  tlu'se  f<»rinp  seems  to  he  fully 
:nliti-'ht'il."'  Kibroid  and  fattv  ehangcs  na  alter  the  ti-wues  that  it  in 
"^bnen  tiitlienlt  to  dit^tin^iii.sli  tliern  n|Mir1.  alt  being  I'linngctl  into  an  opiupie, 
homogeneous,  gelatinons  mass,  manv  of  the  Iwines  lieing  replaei-rl  by 
flforMti*  tiwue.  The  mniscidar  tis.«ue  ir-  the  least  altei-ed,  while  tlie  adiimse 
tJMOe  is  tnueh  incri-iLseil  and  often  etmlains  prgnieiit-^'ninrdes.  rh« 
mnuseH  which  ridillo  the  foot  in  all  dire<Ttions  are  jieenliar  in  that,  while 

'  Jounuif  of  PatMoffy  and  BtKttruilaiff/,  vol.  t.  p.  1 40,  fit  &K\. 
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picrcinff  the  bones  "as  if  llioy  lijul  iMx-n  drilled,"  llieir  o*eous  widls  ore 
oflfu  uiutflVcti'd  witli  tlie  dcg*-n«_'i-.itioti,  and  tlint  tlu-y  opvn  into  *iiii;k'  or 
nuilii|ilc  roiindwl  taivitiescoiltuiniiig  iiiuiK'niui^  ;rniiui!cs,  wliich  laiter  arc 
likewise  3r:ittcrctl  over  the  sitiiis-xnills  or  ore  frgo  in  their  Inmina.  The 
li^ht4;i-  gramiltfri  cnuHist  uf  a  n'ntntl  I'htHf  nivix'liid  iiiftwurk  "aixl  a  {wri- 

EcrinlK-ra!  frinjje  of  more  transjMin-nt,  mow  or  h-.is  glassv,  niys."     The 
lacK  graiiuk'rt  are  clii^'fly  formed  of  the  inorganic  cuii^titueiiU  of  the 
lisautt*.  pigiiR'iit,  and  thi;  morx'  or  k'W  iilttTtnl  fimgUfs. 

Symptoms. — Thr  jKirt.  attacked  is  noarly  always  the  foot  or  leg,  next 
in  frc(|ueuc-y  tlie  hand  or  aitu,  wry  rarely  the  i^houldiT  or  i«rotuni.  The 
on»>t  varies,  'rims,  a  toe  or  finger,  or  the  foot  itw^lf,  may  he  attaeked, 
verj"  little  swelling,  n-dness,  or  cirt'um**^^!^!  indunitiou  being  uoti<%'ahk'. 
Again,  either  a  sii]MTfiiiial  or  deep  impule,  [m^ilnll■,  iir  tnlierele  may  ap- 
pear, nnxlerttely  tender,  whieti  on  riiptiinng  di.-^'htirgfs  pnu,  hut  later  the 
clla^leteri^tie  grantih'K  CViaisionally  a  suiieiiUuieims  nmttling  exists  for 
some  time  before  the  t»kiti  gives  way.  SK»wly,  iie<*oni[»«nieil  by  f*evere 
pains,  the  foot  Iseconies  enonnoiisly  &nollen,  disrtorte*!,  and  uwle.-*s ;  the 
arfh  of  the  fimt  eives  way  fnau  destruetion  of  the  bone^  so  that  even 
over-extension  of  the  toes  takes  plaee,  Seattered  over  the  skin  are  small 
ele^■ali^lIl!',  whobe  cuntre»  are  the  orifjeu*  id"  the  siauBen  leading  into  the 
envilieM  bcfin-e  iiieutioned.  Thew-  laiter  may  be  near  the  sartiiee  or  deeply 
ijeotcd,  and  rtoinctimicj*  involve  the  lower  ends  of  the  tibia  and  fibula  a.s 
well  aa  the  hiaiw*  of  the  foi>t.  The  di^-hai^>  iy  t«ro-puraleiit,  and  eon- 
tains  the  charaeteriHtic.  white,  yellow,  hliiek,  or  very  randy  iiink  or  red 
granules  resembling  fii^h-nie.  The  granules  alw  lie  scattered  on  the  .-sur- 
face around  the  oriliecs  of  the  sinns(^s.  It  may  take  six  to  twelve  yeare.| 
completely  to  diwjrganixe  the  lueudn'r,  but  the  diM.iise  tends  to  a  fatal 
tern  dnat  Ion. 

Dia^oais. — Commenoing  its  a  tnherr'le  or  pnslide,  nntil  either  nij>- 
turot*  it  might  lie  diHieult  to  dei-ide  between  mycetoma  and  the  Guinea- 
worm  dist-ii.-^',  but  the  abseiiee  of  the  womi  und  the  roivlike  material  iti 
the  di-'H'liiirge  woidd  settle  its  nature.  In  advanced  rase*  the  fact  of  an 
extn'irnty  bt-ing  t.H)neerned,  the  aiarlu'd  hwelling,  the  imuierous  ^iuu««j 
and  the  eharacterislic  gmaular  dL-^'haivc  should  sufliee. 

Prognotus. — If  left  to  nature,  complete  dieorganizatiou  of  the  mem- 
ber will  ri'j^nlt. 

Treatment. — Wlien  sui>erfieial,earlv  free  curetting  lias  proved  offe<-t- 
unl.  If  only  a  linger  or  toe  is  involved,  ii.s  prompt  i-emoval  "ill  UMially 
suHice.  In  more  ailvanced  cases  amputation  is  the  wde  ri'soil,  ami,  »s 
the  leg-bones  mav  have  undergone  change  much  higher  tiam  external 
a])pearanees  would  indirute,  the  bones  must  be  removed  uell  above  iuiy 
suspicious  point. 

Pernio,  or  Chilblain. 

This  is  prodnee<l  bv  the  sudden  application  of  cold  to  any  expo.^vd 
portion  of  the  body  where  the  cirL-ulatioa  is  impaired.  The  vasriilar 
condition  may  1m'  due  to  a  weak  heart  or  tn  the  distance  of  the  part  from 
the  centre  of  the  circulation,  as  in  the  case  of  the  ears  or  toes.  In  the 
latter  in.'ttance  the  (rompre-wion  of  the  foirt-gear  alst>  favors  ana>mia. 
Sudden  apjirxuieh  lo  the  liiv  afti-r  cvjiosure  i-i  a  ccnomon  cause,  owing  lo 
tlie  elunige  of  teui|)i;iiilure  isiusiiig  inti-iiM'  etuigeKtiun  from  vasomotor 
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Children  who!^  power  of  gi-iu-raliiig  heat  iti  fcfble,  nml  those 
»)ultd  who  resemble  tlieni  iti  tlii^  ^virticiitiir,  are  most  1i:i1ile  to  chitbluin. 

Symptoms. — The.mild  furni  amount;-  only  to  a  moilenite  peilnei^s  of 
the  t^k'in  ami  some  ^wellin^,  with  hiiit  and  itehing  nf  the  jHirt^M'hich  d'tfr- 
apj»«ir  rip^.iiitanwuwly.  Annther  variety  is  evith-iieet!  hv  marked  jiwelliiig 
ai)(l  iT<lrie.'vJ,  till*  hilter  ofleii  asMiiminv:  a  |piu'|(lish  hue  <iue  U>  veiiims  enn- 
jrei^linn.  The  h«»t,  itehiii^,  and  tin^Iinjf  pain  an*  very  miirked,  eaiKrially 
when  the  purts  bectmie  warm  after  the  sliglit«4t  chilling.  Tlil-s  fuvm 
iiimiatty  iVtes  well  with  prDiK-r  tiiiitnient.  In  itH  wiiivt  form  peniid 
olojwlv  resembles  fmst-lnte  fmm  the  fwvmty  nf  the  infliinimfttidij,  Ulehs 
fonuiiij;  whieh  on  ruptuntifj  leave  indolent  uleen*.  sometimes  covered 
MTith  sloughs,  "yielding  ii  thin  ieliomiis  (ir  miriinus  iii.-^i'har<rt'." 

Trtt&tm«lit. — Pntpliyiaxiii  !;•  important,  anrl  consists  in  woollen  covers 
ingfi  for  tlie  feet  ami  approjiriatc  ones  for  the  hands  and  ejcposcd  pai"t8. 
Iax'a\  stiinnhition  of  the  ein-ulation  by  dry  frictions  or  with  alcohol, 
i<piriti%  of  eainplior,  or  wmp  liniment  i»  useful  ac  a  pntphyhietie.  Enter- 
ing a  warm  n«iin  nr  i*<miin>;  ehw  Ut  a  lire,  even  alter  «'X[«iHnrc  to  slight 
colli,  miii-t  lie  avoided.  Vlien  tlie  milder  form  is  ihreiitened  jrentle  fric- 
tion with  snow  or  ien^wuter  until  reaction  begins  to  be  e&iabl it-bed,  in 
a  cold  OP  only  niodenitcly  warm  room,  is  to  be  recommended,  followed 
by  an  alcohol  dre-^Jng,  or  even  tinctiure  of  iodine  when  i»  blintcrs 
have  formed.  'Where  persistent  eonpestion  with  tendency  to  swelHnig-, 
attack.4  of  itchinjr,  etc.,  rept^tedly  occur,  the  eon-ttant  enrrcnt  and  local 
appliciitiont*'  to  piiHluce  contmction  of  the  jiaretic  vesi*eU,  eouiilctl  with 
tonio  and  mea.•*nlf^i  calculated  to  invigorate  the  circulation,  will  usually 
jHve  relief  If  ulceration  or  sloughizig  occur,  it  must  be  treated  ujwn 
geaeml  principlea. 

Fbost-bite. 

Tliis  tenn  includes  the  moreserioiiH  effects  resulting  loeallv  from  the 
abstraction  of  beat — mif»callf<l  "application  of  cold."  Expowirc  to  low 
temperature*  causes  destruction  of  jiarta  in  two  wayn — i.  i:  (I)  diiwlly, 
by  freezing  the  tissues  m  thoroughly  and  fitr  Much  a  time  that,  even  when 
mwt  carefully  treated,  after  thawing  they  are  found  to  be  dead  ;  and  (2) 
nion^  eiminiouly  indireetly,  gangrem'  resulting  |iar(lv  from  the  lowerwl 
vilalitT,-,  hut  cbiefly  from  the  subs«T|Ucnt  inflammation,  caiL-iing  strangu- 
lation luid  (h-alb  of  the  enfeebled  listiuit*  by  the  exudates;  in  other  words, 
m-cnllcd  "  inflammatory  gmigrene"  detemiinet^  the  slonghing  or  sphac- 
eltii.  The  etft-ct  of  cold  Ix-ing  to  j)romote  adhei-ion  of  the  leuttx-ytes, 
cnpillar}'  tlmmibotTCs  are  n-adily  foiTnetl,  favoring  and  oHien  deterniining 
gangrene. 

Symptoms. — Fir*?t,  numbness  with  hw*  of  power  is  felt,  usually  in 
jwripbend  nurt?;,  n»  the  now,  enrp,  lingers,  or  toes ;  then  tingling  and  a 
!*nsation  ot  weight  ni-e  noticed.  Inspt^ction  now  shows  that  the  parts 
are  bleaehe^l  white  and  icy  cold  to  tJie  touch,  all  nensation  being  logl. 
If  hopelessly  frf»zen,  diswolonition  and  swelling  follow  the  primanr 
blanching;  the  partf*  next  shrivel  and  contract;  a  line  of  HC[)aration  fof- 
\awt-;  pultvfaetive  change.s  enniie;  and  the  nose-,  eura,  feet,  or  band>^  may 

'Ouuiihoniltil  aaa\t  lintoKDl,  larpcniiinp  wiili  copuba,  lrad<wster,  nlum  In  RolnUoa, 
viih  niiiiM-nni-t  ^iiiiiilsrsiilisUnces.  h^ve  Icea  all  TauDted,bDt  caieTul  propliyUxis  u  requi* 
•it«  to  reniler  anv  tivntnieni  of  avail. 
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he  spontaneuusly  aDiputated.  Wlicn  too  nipkl  tliawiiig  preciuitatcs  gau- 
pn-Tii',  nr  jiiilicifiiis  fftorfs  f;iil  t">  tiiiiiiitiiiii  tin-  viuility  nf  ifie  jmrt,  the 
priniiirv  swelliiijf  nnd  ai)nornml  j*nsibililv  aiv  follnivtil  hv  int('n:4t>  in- 
naiiiiuutifn'  |)lien<>iiu>iia  ;  blcbit  tonu  ;  the  p-aiii  i-t-iiEK^ci ;  tliv  ^kin  Itecutnes 
iiiMttlprl  iHul  (tisrrdiirwl ;  ami  finally  the  parts  manifest  all  thp  plicnomona 
uf  nioii^t  g:uigrfiitr. 

Treatment. — This  inii«t  sivuru  !i  most  pnidiuil  ri'storation  of  cirL-ulu- 
tion,  ami  with  tliU  the  powrr  nf  niloritiaitinn.  SikH«?ii  iiu-reajst  of 
t*^m|»cnnurc  will  ixiduci-  hiic-li  a  paretic  conditivm  of  the  vasomotor  nysi- 
ttmi  as  will  produce  stasis,  coajfuktion-ni-cn)!^!*,  ami  gangrene.  Com- 
mencing hy  irit-tions  with  snow,  then  iuimvraioii  of  the  psirt  in  water,  all 
tniitnii'ut  Ix'infT  <*»n(hi(!t<-d  in  a  4<okI  jtpaitiitcnl,  the  tt'tii|K>r:ituif  of  the 
opplii-jitioiis  ami  of  thf  rtxmi  inurtt  (k-  ji;nHlii!illy  ruirtod  until  the  s<tn»atic 
and  l'.'f!tl  tL'JiifK-nitures  have  nearly  attiiimHl  the  iiormal,  when  apjjlica- 
tioiis  wliifh  tend  to  sliniidatf  to  action  tho  [wn'tir  local  vasomotor 
ap]wratus  ur'  iwlicatetl,  such  a:-  dilntL-d  alcohol  or  dilulwl  spirite  of 
cain]thor.  Klcvation  of  the  parts,  which  should  lie  swatlird  in  raw  cot- 
ton, will  tend  to  relieve  the  venous  atasU  by  favorinj;  the  return  of 
blood.  Warm  atimulatiiig  drinkt«,  u^  liol  coHIh.-,  aromatic  M>iritM  of  uiiuiio- 
nia,  or  wliiskny  ilihil<'d  M'illi  hoi  wat^T,  arc  now  indicattHl.  ShoaUt 
iiiflaiiinifttitin  niii  high,  tliivjitcning  gangrene,  anli!^'])lic  irrtgulions  may 
be  ciiipUiyud,  ami  in  any  t;vc-nl  a^cjisiji  and  anti.sepsis  niut^t  la-  niatntatncu 
throughout.  If  gangrene  resnlta  de^itc  all  enort*,  the  constitutional 
and  local  treatmcat  H,(l^  ised  oa  pages  358,  359  eliouUI  W  adopted. 

Qanorexe. 

S|ilm<vlns,  gangrene,  mortifii-ation,'  and  sloughing  are  all  terms  whicli 
iudirat*^  the  death  of  tissues  tu  greater  or  saialler  laaswc*.  This  oonditioii 
is  always  the  result  of  (wo  factors  combincil  in  varying  projMirliouh — 
viz.  an  insufficient  sujiidy  of  nourish  uu-nt  to  thf  cells,  producutg  a  lowi-ring 
of  tissue-<^c!l  vitality,  and  their  niechanlr.il  destniction.  Tliu  deju-ivatioii 
of  pabuhnii  naiv  Ik*  iiKliifCil  in  many  «iiys.  Thus,  the  main  artery  of 
the  limb  uiav  l>c  occludcti  suddenly  or  gradually ;  the  main  veins  may 
become  thn>mlK)e«d,  preventing  the  return  of  blood,  or  both  conditioiw 
tiiay  obtain  :  again,  inflammation  may  lead  to  :<uch  free  exudation  that 
tlie  blood- vc!W.'U,  phisuia-chauiicl?,  and  i'Vua  the  cells  tbemiH-lves,  may 
l)c  so  <-om|)n-sscd  iLs  t4i  be  unable  to  maintain  tlu-ir  vitality.  If  to  this 
last  comlitiou  be  ndilcd  dciitli  of  suruc  of  the  coils  by  nu^chanical  injun,*, 
or  their  Inwereil  vitality  bt»uglit  about  by  other  pix-jisiwsing  cunditioiin, 
uiorlitication  still  mure  n^iilily  inci-ars.  In  ccrtiiin  iujnnes  of  the  eerebrw- 
Spiual  :ixii»  or  of  the  p'ripheral  nerves,  Ioc-;d  giingrene  often  suiHTvent-a, 
precipitatwl  by  pressure,  but  pmhably  prcJi.-<jHJsed  to  by  interfurunee 
with  vji-yjuiotor  ejpiilibrium. 

Two  types  of  gangrene  exist — the  moist  am!  the  dry — the  preisenoe 
or  abi«»?iice  of  fluids  iu  the  tissues  when  gnngrene  occurs  detennming  to 
which  clas»  the  cajw  Wlongs,  the  diflc'ronce  Wing  purely  a  i>hvsi<-al  one. 

Dry  Ganokenk. — This  is  usuidly  caufiwl  by  a  gradual  liiminutiun 

'  NccmsU  is  a  tirm  wliieh  should  bv  nvlridMl  tu  diiitb  of  butiv  or  Iv  Kunfrnnii  of 
the  TJMH^^ra  vhert  the  absence  ol*  puin-fncttvc  orgnai0iiii>  ■duit«  of  aLwrpUoD  of  Uie 
dead  tiauoi,  >  scar  renuiinintj- 
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of  tlie  urterial  supply,  tl»e  venoiui  IjIckkI  having  free  egretas 
n'rie  fDuows  ciijlKiliwiii. 


Oci'flsioimllyl 
Jr\' gangrene  fitlfows  cnjlKiliwni.    Bcisiii-i*-  iitlienunn  U'luU  tn  siu.-li  urterial 
cliaoge-t  as  iiiterfePi'  witli  tlie  va-sciiliir  hii>|>1_v,  and  as  tills  disease  U  mcire 
pominf>D  in  tho  old,  in  wlmni  tiiu  feehlc  lieart  a[s<i  pivdisiMisi'.-i  to  nmliiii- 
Iriliun  of  tbt-  [>oriphpral  tisanes,  dn-  gnngrenc  ia  ufttin  oillctl '' senile ! 
gungreiie;"  but  with  the  same  ]>hysiml  oumlitions,  nntubly  in  dininioj 
*i^tisiin,  tj-pii-nl  gniigrotie  of  the  iwi,  hand.-*,  ntise,  and  tip.s  of  the  cnra 
may  (HJcur  in  the  young.      Va>«tnniU)r  spwii,  ii  feeble  heart,  and  ill- 
nunrit^h*^it  li-sKnes  all  result  fnmi  living'  for  long  jHTiwU  on  Hjnirred  rye. 

Ssnnptoma. — f'olrlness  and  iinnilmes.i  of  the  fei^t,  with  eramji^  in 
theio  or  in  tlie  calf-nmsek-*,  are  frerjueut  prodromes.  After  bniising  u  toe, 
trimming  u  corn  too  elosely,  or  from  the  frietiou  of  the  boot,  congestion 
and  inHamniatton  (.xvur.  The  bbish  deepens,  bee()tnes  pui'plisn;  the 
|iart  i-i  iti>H?ii«itive  and  cold,  but  uftt'iitime;<  rifvere  jKiiu  is  exjuTiencfd  in 
llie  neighlwiring  tiA-tne?*.  The  dead  [iiirts  dry,  shrivel,  and  biieken,  emit- 
ting ihi:  iiilnr  of  U('i->ini|>osition.  An  iiiflarmnatory  lintr  nl'  dein:ir>c'ati(»ti 
marks  llie  iKiuiidiiry  helweeti  the  dtsid  and  living  tissne^,  r^hiftiiig  upward  ^J 
an  the  diseas<>  progressi-.s  nntil  it  in  ftrrci«ted,  when  si^ptie  nleemtioii  s(x>ii  ^^ 
establishes  u  line  c<f  siepanitiim.  The  gangrene  niav  be  w^Lripteii  to  on«  ^^ 
l«te  or  may  gradually  involve  the  wliole  f(K>t  and  leg,  but  nsnally  st«»jH 
just  l»elow  the  kneu — i.  e.  alxmt  the  bifnrejitioii  uf  the  iKtjiliteal  artcr>-. 
Little  if  nnv  fever  may  attend  uprtn  destruction  of  one  or  two  toe.-,  but 
where  niuofi  ti-*s«e  dies  septic  fever  becomes  more  or  less  prr>notinee*L 
Puui  vuric'K  Iruui  a  mere  biiruiug  ^'uisitiun  tu  sueli  agony  a^  to  requira 
tlie  constant  use  of  morphine. 

Moist  Ganouene. — Sudden  obrfruetion  to  the  main  arterial  current, 
iw  by  endioli^tn  or  ligntinv,  interference  with  the  return  of  the  venous 
hloo<],  and  ciittiitg  oft'  of  the  idtiinale  bhxMl-stijtply  to  the  tiwnes  by 
the  pruiwnrc  of  iufluniiniit<iry  exndatet^  are  the  usual  eatises.  Because 
mnJA  (piiigrcne  »o  often  follows  traumatism  it  Ims  been  sfunetimes  ralle<l 
"traumatic  gangrene."  The  diw?fiw  may  <K:eur  either  as  a  loealizcd 
tnuimatie  or  a  spn-mling  Imninalii!  gangrene. 

lAintltzni  TrrtitnutUr  finnr/rmr. — The  injurx'  nncjnestionablvphvsicjillv 
devitalizes  j»ortions  lA'  the  tissues,  but  the  chief  <k'!'triielion  results  from 
the  pn«luctt»  of  the  treptle  inHaniinatitm  so  eompressing  the  viisetilar  sujt- 
ply  (i-apillary  and  ai-lerialjlo  the  tissue-t-elln  that  they  <lie:  doubtless  fi-r- 
mentj*  and  ptomaines  nW»  ])lfty  a  iiart.  The  damage*!  tissue.^  |iensh  w  itli 
amie  of  the  surrounding  iiarts  from  the  inHnmmation,  but  the  pnieetti* 
A'MT*  not  extend  indffuiitely. 

Symptoms. — Tla-  Imniiiig  {min  often  pnii-diiig  innrtifiention  entirely 
peaA-s ;  the  *ikiu  is  <v»ld,  p:de,  insensitive,  then  tummies  nmltle*!  green  or 
red,  and  tinully  livid,  lilebs  form  eontuining  brownish  serum.  When 
the  blelis  !in'  ruptured  they  leave  a  ilernii:*  resembling  moist  smoked 
Ix-ef ;  mtireover,  Wfore  mptuiv  they  iim  In*  !<li]M»ed  anjuiKl  over  the  dead 
derm,  lieeause  the  devitalized  epithelium  reanily  se]Minites,  thn^^  Iielng 
dif*tingnistmlde  from  the  hli-terx  fonning  after  iuflannuation.  The  sur- 
faces of  the  w(nind  Ix-ntme  jMilpy,  yellowitJi  nr  grayish,  and  exuile  a 
profuse  oflensive  iliseharg«*,  and  the  drtui  jmrt  imtlergiK's  pntrcilietive 
eltangO!<.  The  dead  lijvMiws  eimtRist  sharply  with  the  living,  intensely 
rwldenefl  tit^ties,  wmnilion  oeeurring  fn.im  si'ptir  uleeritive  inihimmation 
nnle-M  the  jwtient  nie-s  from  sjipnrmia,  wliicn  is  unusual,  and  i-eeovery 
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cnsiirs.  H«nn»rrliafj<'  ta  not  rtmininn,  iKH-aufK.*  Miftoiiiii>f  of  tbt*  tlimmhi 
whifli  I'dnii  iti  tfu*  vi'Hisfls  l>y  tliv  anion  of  the  priKlucts  of  p:'Vin-growTh 
rarely  occurs.  Tlie  prognasis  U  heltw  when  the  original  injury  has  pr<>- 
dui'Ltl  either  an  vxtt^ut-'ivc  wituiid  or  nuiny  wounds  of  the  soft  lurU,  wliiHi 
allow  vent  for  the  poiKin-Iiiden  dischargci*. 

Sftrrndiuff  TVdurjKific  Gti lit/ mite. — This  resiiUs  from  six-cifie  infti'lion 
of  tissms  whiisc  vitidity  Im-i  l)een  lowered  hv  .-icvere  tmumutisni,  e-^nc- 
fially  if  the  iiuiiu  vtsw];*  are  de-«tn>yed.     Where  the  vck-wU  aiv  intact 
tin-' nijiidly-siirttulijij;  iiifeetive  inllainiuanun  dcrtroyn  iIk' ti«-iiiy,  |i«rtly  ^ 
bv  3tmn^'ulation  of  their  minute  liloiKl-suppIy,  hut  chiefly  l>y  the  eflTcrts  H 
of  the  jitoniainc-i,  peptonizing  feniients,  t'tc.  which  art;  pt-uenitcd  and 
eoufined  inidcr  pressure.     Henee  wvcre  eru(*hes  with  but  trivial  divi.sion 
of  the  Slid  |)arta  are  mo*t  dan^roua.     The  infection  is  ofien  a  mixed 
one,  but  snmetiuiei'  one  only  of  the;  patln^eiiic;  p.'rms  i»  i>rc»Gnt.     The 
cellular  tissue  i.s  that  whieh  its  chiefly  ntlaekin) ;  liem'e  the  diHciise  ici  niorc  fl 
exteuMvc  tlian  external  a |M«."a ranees  would  indioile. 

Symptome. — The  linili  Ikhiiiik's  tense  and  imivvny,  the  skin  of  a  flull 
peddisli  hmxni,  variegflt/xl  with  utn^akt*  and  sixitf*  <if  green  or  Vdaek. 
Enipliyseumtous  eraekling  ejin  often  be  felt,  wliieli  exlendr*  .somewluit 
alw>ve  the  point  of  apparent  skin -involvement,  and  nsuallv  higher  uj»n 
the  inner  side  of  the  limb.  The  jjiangrene  extends  with  lightning  siK-e^I, 
Bometimert  in  less  than  forty-eighl  hours  involving  a  whole  lower  limb 
with  half  i>f  the  al>doTiieu  and  trunk.  So  siv»n  as  thi-  loeal  eonditiou  is  ^ 
fairly  started,  owing  to  tlit  abwjrption  of  enormous  doses  t>f  pltjniainej;  | 
and  toxiiies  by  the  lynijilmtics  of  the  celliilar  tin-tie,  whicili  an*  im- 
hliieked  hy  any  cAudate  ujion  the  proximal  mde,  marked  eonr^tituiiitnat 
symptoms  of  sapncniia  develop,  which  «(xm  tenninatej*  fatally  untesH  art 
iutenene*. 

Coimtifutioniii  S^tplaiiut. — If  the  process  Ix'  exteiiMVO  or  involves 
an  impirtant  organ,  the  heart  arts  feebly,  the  pnl^e  is  ijuiek,  eompre.i,^ible, 
and  small,  the  tongue  dry,  ln*own,  miti  eovertO  with  sordc:*  whieh  exteiult! 
uronnd  the  t^>eth  ami  u|H)n  the  li|)»;  in  fiict,  a  typhoid  nlate  exi^tA. 

Treatment. — If  jjossible,  remove  the  determining  wiuite,  which  ean 
often  \n^  dune  by  r^triet  antiM-psin  after  iiijuri(«,  e.>')H-eially  in  the  agiil,  and, 
ill  tlireatoned  g:ingrene  of  .1  crushed  liiub,  by  ineisions  whieh  will  give  exit 
to  septic  discliargcH  and  relieve  stnuignlatioii  of  tissue.  If  obstnnrtioa 
of  tlie  main  veA*l  has  (H-curred,  favor  the  cstabjisliment  of  the  collatrnil 
eir<Tulation  by  niodentte  elevation  of  the  limb,  wurinth,  and  e-.mliae  stini- 
ulanli^  Thorough  disinfection  of  gangi-enou-s  parts,  followed  by  dry 
antiseptie  dressing,  t*ueh  as  iodofonn  or  horie  acid  cnmbine<l  \nth  iwtw- 
derei]  charcc»al,  often  prevents  »eplie  infeetion.  InflanmiatuiT  priMiuets 
must  be  evneualcil  hy  ineisions  earritsl,  when  poKsihle,  through  the  diinl 
ti-'wue*.  When  the  proee.«ji  tends  to  seU'-limitfilion  In  senile  gangrt^ne, 
delay  is  advisable,  removing  the  ilead  tissues  from  time  U>  time;  s^H-unJ- 
ar)'  amputntion  may  be  ilom-  tuler  if  the  stump  does  not  heal.  \Vhen 
senile  gangrcue  spreads,  although  an  amputation  below  the  knei'  mar 
siKM-ewl,  reinuval  of  the  limb  at  the  lower  third  of  the  thigh  is  bettor, 
be«iuw  the  bloiMl-»iUpply  to  the  tlaps  conir.-a  from  the  profunda  femori^. 

In  embolic  gangrene  it  is  best  lo  delay  until  a  line  of  demanratian 
fonuB,  otherwise  un  uuneeessur\'  sucritiee  of  iwrL*  may  result. 

For  localized  gangrene — ('.  r.  sloughing  of  the  skin  and  suhjaeeat 


ti»MU«s — nothing  is  rcqult^ite,  I'xif  pt  incisions  Uimiigh  or  piirtial  rt-moval 
tif  ilif  (!«mI  tissue  to  evjUTualv  pus,  until  the  line  of  scpnmtion  Corm^. 
itaiigrene  eiui:?e(l  l>y  oninhing  of  ii  linib  ilemaiul^  iiimtedi:ilt'  amjiutatiun 
it'  [lie  proces-*  is  mpidly  exlomlinp.  If,  howpvcr,  it  is  Imiilized,  the 
gcnenil  contlition  of  the  patient  must  deride  what  must  he  done — i.e.  if 
neptic  al»H>rption  is  prtHtiicin^  ruurked  constitulioiial  eircet»i  and  the 
|Mtirat  can  stnitd  the-  shoi!k,  atripiitiitc ;  if  not,  Htrivi'  to  improve  tlic 
p«itnd  vendition,  endeavoring  to  prevent  further  absorption  of,  ^nd  t« 
i>Iiiiiin:i(t%  all  plonuiTues  whit-h  nave  iiL-en  already  taken  up.  The 
only  mwL*nre  offeririfj  any  pro.-«pect  of  wiccc**  in  spreading  tRinmatic 
giwtfi'ene  is  prompt  iiniputatioo  far  alxive  tlie  ap|)areut  exU-nml  Huiits 
of  the  discuiie.  Sometimes,  as  at  the  shoulder-joint.  Haps  may  he 
siioecddfully  fo^hione^l  out  of  infdtratod,  (iflematou*  tiaaiie.  The  flapa 
mu>«t  Ik^  ton^,  and  if  thei\!  Ih>  douht  if  all  inftrcted  titwuc  has  Imh'u 
rcniovwi,  primary  sutnrinf;  had  bettor  Ur.  avoifhnl,  antisoptie  iriTjr-itiim 
enipl<iy«>d,  and  .■^-eondnr)-  sntnrinjj  resortetl  to  Inter.  Alcohol  and  caniiao 
stiiiudants,  M-ith  ipiinine  and  o]Hum  to  secure  «loep,  niu^t  be  given. 
I^rp'  qiuntities  of  e;ii*ily-aii;Qiiiti]able  foo<l  i*lKiuld  be  providetl.  Care 
must  be  taken  to  sec  that  tlie  kiilneys  and  bowels  eliminate  i»n)pc>rly. 
HoepiT.vi,  (Janohknk  is  an  infeoiive  micrabic  discaso  which  u-yuOly 
alUtekft  an  open  wound,  but  has  fulhivved  »itdK-utuneou»  injuriei^.  The 
diseiw  is  hanlly  known  now.owiiijj  In  tlie  avoidaiu-e  ()f  overcniwiling  (»f 
pMticutsand  to  iintis<'p>is,  the  virus  pinilMibly  bciiit;  a  siK-ci:d  iiii('r«M''Ocrns 
M'hieh  iiuiy  rciu-h  the  wound  tlinju;;h  the  nu-diuui  of  the  air,  the  nurse's 
or  flii^jii's  hamis,  instruments — alwve  all,  sponges.  The  mierolR«, 
ill  Imth  ninsMe>>  and  chains.  ai-i>  present  in  the  slough  and  the  »urniundiiig 
tuques,  but  not  in  tlic  bliw)d.  Tlm-c  distinct  fonns  !iave  Ijoon  descrihcu 
—viz.  the  diphtheritic,  the  uleer.itive,  and  the  pulpy.  The  lirst  \*uriety — 
thiiTij^ht  bv  .some  to  be  a  mild  fonn  of  hospital  gjingrene,  hut  by  others 
t<t  n^5ult  m>m  n  different  and  spi-citic  micnicoocns — produces  a  coagiiln- 
tion-neerosis  of  the  ffranuIatioDst,  the  wouud-surface  ueiug  covered  with 
»  yellowish  or  pmvisli-white,  tenacious  pseudo-mem bninc ;  the  diacharce 
i«  at  first  scanty,  but  later  become*  more  abundant  and  watcri*.  This 
form  is  but  clij^htly  ^-onui^doui*,  and  only  )irtMluces  svsteniie  re>'Hlt*i  by 

{itoiimine  al)>K»rption.  When  the  sloughs  si'|Minite  a  ihep  excavation  is 
eA,  but  durinji;  the  whoU-  jiriieess  there  is  little  intlaniniatiou  in  the  sur- 
rounding tissues.  The  ulcerating  >'aricty  is  cbaraetenzed  by  a  rapidly- 
X cabling,  rather  -suiHTticial  ulcer,  covered  by  unhealthy  gniyish  gran- 
tions,  with  indamrtl,  reildened,  shari»-cut  c<iges :  the  discharg**  is  free 
and  executively  oflenaive.  The  pidpv  form  is  often  epidemic,  antl  when 
attacking  au  oj>eu  wtmiid  cause;,  great  swelling  of  the  granulations, 
l*ullace<ms,  adi-gray,  ailherent  sloughfi  soiui  form,  extending  ni|)idly  in 
depth  and  exteut,  with  a  profuse,  thin,  grcent-(h  or  sanious  ofteusive 
di-charge.  The  surrounding  liseues  are  dufky-red,  swollen,  ledematouM, 
the  nuirgins  of  the  ulc^'nilcd  surface'  iM-ing  sliari)-cul,  elevated,  and 
excessively  tender.  The  main  vessels  may  become  onHlt-d,  producing 
hi'inorrluigr,  and  even  largi'  joints  may  be  laid  open.  Profouml  c<in»ti- 
tmional  ffvmptoms,  asisuming  a  t^-plioid  character,  due  to  ptomaine 
absorption,  set  in  early,  sometimes  producing  death  in  a  few  hours. 

Treatment. — Prompt  isidation    must  Ih'  efl'ected.      Where  numbers 
of  jKiticnts,  as  wldier*.  are  attacked,  tents  or  hutd  are  preferable,  eveu 
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in  cold  wcflther,  to  ci-owdc*!  words.     The  patient's  -itrfn^h  miijit  he  siis-^ 
tauiLHl  by  I'oiid,  !<iunutiitit^  quiiiim^  b'trt-rliiiia,  und  di^ituliK,  und  upluiu 
g;iveii  t«  ohtiiiii  slwp.  Th(*riTiuin'ti)ri(?ii — by  wliirli  tlu'al»=orlH'<I  ptomiiTncs 
mav  Ih-  fill  111  inn  ted — riliiiiild  Ix'  utiniuljitwl.     IjCK-ally,  in  tlio  dinhtherilir 
fonii,  c'Hififtit  ilisiiittrlitjii,  i'Dllowfd   by  tlif  I'itc  mw  of  iwlolortii,   will 
ofton  Miftici?,  but  in  the  more  s^vcro  variotie-a  tlic  ]intirnt  miiiit  Im?  aiuv)*-] 
thctizod,  all  slouj^Jm  cleanxl  away,  and  what  Rtill  iidborcs  of  titciu,  ivith 
the  siirmundinK  inffctod  aren,  must  I>c  tlionmjrhly  dostrovwl  with  bminine,  [ 
nitric  acid,  or  llie  therm o-t-aiit*^ it.    After  iJ»i«,  free  dtD^tiug  with  iuil«>fnnn 
and  the  eantCiiI  iw  of  wet  aiitiwptic  diT»*ingfi  will  bring  alMiiit  ninivrrj- 
if  the  systemic  iniVctiott  lie  not  too  ^rrcnt,  itroridM  all  iiif'ecird  fijurur  htm 
brrn  datrfiyF*! ;  if  ixmiduscenct  of  thy  l«jwil  syiuptonisocvunsja  ivpt-tilioa 
of  the  Miiintif  (reatjiienl  i^  indicateil. 

]iKi>-*y)Rhs,  OK  DwrmTrs, — This  is  a  moiet  ganpreno,  produc«l  liy^ 
pressure  niei'iianieully  interfering  with  the  access  of  blo«.id  to  the  tiasut 
of  patients  lyinjj  for  a  considorablo  time  in  one  p<»sition.     The  wenki 
bL>urL  and  tissuus  of  such  indtvidiiulK  pivdiMJorfc  to  jraiigrt'iie,  bed-soresj 
(K^'HiTing  nioHt  frfipienlly  during;  Hciile  ur  ('lironic  cxliaiisiinp  niJiiii-ntsj 
or  in  |-i:irtrt  deprived  of  ni-n'e-infliicnee,  a*  after  fraetnn-  of  th*-  f<pinfi. 
'When  the  i^longh  lias  h(>[Kinitt'd  the  idci'mtion  sometimes  extciKU  widfty 
aiid  deeply,  jiiul  may  end  in  dejith  by  pya?niia,  hectic,  or  exlmn^in^  dis^- 
chai^'W.     The  must  coiiiiuun  bites  fur  bwl-i*ore8  are  over  the  ox-cyx  and 
mcnini,  the  {freat  tR^ciiantern,  tlicshouldcr-blades«,  nmlleoli,  and  hack  i>f 
the  heels. 

Treatment. — Bed-fH^rfit  oau  UMially  be  prevented  by  freijuent  Imthiiiir 
of  paiij«  >-id)j<'etc<l  to  pretiaire,  covering  the  sftme  with  soap  piaster  upreaaJ 
u(H»n  ujif^h-h-jithcrj  removinp;  pi*cssure  by  padded  or  nir  rtng^,  piflowiiJ 
etc.,  and  fn'<|nent  change  of  iHtsition.  Onec  fomiocl,  renio\*al  of  pri'*H 
mire  a.-^  (ar  a?"  |K<i*»ihle,  di^iniection,  and  dn*  dres*inp>  mnal  be  Iriedj 
Afler  tie{Kir:itioii  <»f  the  bloughis  the  rer^ultaiit  ulcer  innt>t  be  treated  aa! 
reoommcmU'd  dst-vvhcre. 

White  Ganorene. — The  etiologj-  i»  obscure,  awl  it  is  said  to  lie 
due  to  some  general,  m)t  Uk-siI,  wutse.  ft  is  a  recurrent  di>;i««',  ami 
ap|>caii*  during  early  adult  life  in  those  who  are  feeble  and  ill-fi^.  It 
is  probably  due  to  ^mc  [>eculiiir  h)(»liz«l  va:iumotor  condition  pro<luciDg 
a  nearly  jiei-fect  antcmla  of  the  dead  parts. 

Symptome. — Although  any  |jart  may  be  the  (*ertt  of  the  disease,  th«j 
extremities  are  tlu:  ikivIs  a-iuaily  attju-kcd,  and  by  preference  the  lower  f 
ones.  Pain,  following  the  eourse  of  the  main  nerves  if  a  limb  i*j 
attaekt^il,  prcfvdes  eaeb  attack,  lu.-'ting  for  wwUh  or  even  mMi)tli?>. ' 
Irn'gnlnr  iiicnslraation  and  various  ncrvntis  syrnptonir)  are  obwrvitl 
in  ft-niale.'*.  lyorallv,  a  cin  luns^rilif*!  spol  citi  the  limb,  u.sually  eircnlitr 
in  outline,  or  a  toe,  bewriies  dull  white  ;  1  be  skin  wnm  dries  ami  filirivi'l!-; 
by  a  septic  in(lamn]ati(m  a  retl  line  of  ^pfintlion  forms,  and  the  sloiighH 
comes  away,  leaving  a  granidating  surface.  When  only  the  skin  is 
involved,  the  di-wase  in  compamtivcly  trivial,  but  when  all  the  soft 
parti»  doM-n  t<.)  the  boues  are  dcslruyeu,  it  is  a  >)«rio\u^  and  »oinetiine»  a 
fabil,  aSVietioii. 

Treatment. — •Thif;  does  not  difli-r  from  wlmt  U  rcofinimended  for  the 
other  forms,  but  the  conc»lant  current  is  t>uggeetet.l,  eu  •av,  to  modify  the 
vasomotor  condition  of  the  |Kirt«.. 


(ir.Y<\>srKiA. — The-  relation  Imnio  hv  plyoo=uria  to  jpinpivne  niny  be 
brioliy  stated  thiw  :  While  patient.-  wlmsc  urine  coniainA  sugar  are  more 
liable  to  su0«r  from  guuga>ne  wliieli  purmi-s  ii  rapid  counto,  bwaust'  tbe 
tis^ifR  or  diaiK'lics  art'  wmk  and  prohiibly  afltird  favondilo  piibuhim 
fur  the  growth  of  ffortus,  tht-  iikk  prtR-uce  of  sugar  diKs  not  cause  the 
diiwn^e.  Again,  dMilH.>tirs  VfiT  frcfjiiL'iitly  Ikivc  iirterio-si'lcToifi^ '  and  a 
varie^'  of  pcripbend  neuritis  cln-ipiy  nr^sembling  that  produwd  by 
aUii)hiil.  The  neuritis'  attiu'k.*  by  preferciicv  the  ncncs  of  tlie  lc»wer 
extn'uiitiei*,  pvinp  n^  Ut  pertbnitinf;  ukvr,  the  knee-jerks  Ikuing  tem- 
p«.>rarily  or  |>ennanently  nbulijiheil,  but  the  Argyll-RtilxTtjimn  pupil  has 
in»l  Ijeen  ubwrved.  (Janjrf'ue  )>e«'urs  in  patient>^  with  sugar  in  the  urine 
who  Iw'Ionp:  to  ihrcr  mnln  elasse.-*,  as  iMiinted  out  by  (lodlei' — viz.  (1) 
simple  diiilK'tics ;  (2)  gouty  peptous  with  fiij;:ir  iu  thu  urine;  :ui<l  ('i) 
diaiiL-tie:*  wbu  arc  al^  gouty.  Tbe  ileteiiuiiiing  (»u»fH  are  iiitkmniation 
(perhaps  very  slight),  coinciding  with  cither  arterio-wlerosis  or  neuritis, 
the  first  variety  usimllv  beinjr  ixiinful  and  spreading  rapidly,  the  neumtic 
form  Iteing  slower  and  eonij^nnitivelv  imiuli-iis. 

Treatment. — All  uijenilive  iuterffruntv  liu.<  Ix-en  op|)oswl  uutil  re- 
cently, but  nuuienms  nl>H*'r\*ers  hiive  ylumn  that  wlieii  ituinrtil  :)nii  rap- 
idly spreading — i.  f.  when  arterio-sclerosJ!*  is  present  with  phip^ing  of 
tlw  vewvlfi — a  prompt  knee  or  tliigb  iiniputjition  often  saves  life,  ami  the 
siigar  sinks  to  a  niiuiiiiuni  ixt'ter  healing,  when  during  the  gangrenous 
intlanuimtioti  neither  iiit'diciiR-  nor  diet  availed.  The  ehiei  tiiuses  of 
failure  ure  a  too  low  !im|iiitation  through  tfu*  an'U  whose  uiiiin  ve8.««U  are 
tbronilto:^^^!,  Incluiling  infi?eted  tijwiies  in  the  flnpit,  after  infection,  and 
Inle  0[K-mlion,  especially  in  those  in  whom  tbe  uriue  bus  Ijcluuic  albu- 
minouit  In  the  neurotic  forra,  where  one  or  two  toes  are  involved, 
p]»«>utane<«is  sepuratioD  and  recovery  MJiiietimcs  occur,  and  in  this 
\'artety,and  in  that  starting  from  a  jwrlorating  ulcer,  delay  with  removal 
of  ibe  dcnd  ports  an*l  anti-scptifi  i*  |K'niii-jiibh' — nay,  often  ndviKible. 
IHetctic  and  uiwbcinal  ireutnu^nl  after  o|M'nitii>n  U  rriiuisite,  iiiteu  eon- 
verting  the  more  acute  into  the  ehninie  form  of  dinlietes,  and  in  the 
cliroiiie  form,  where  of  course  tlie  prugiiusitf  is  better,  life  may  l>e  pro- 
U»nge«l  for  ruiui>'  years.* 

8vMMirruu.'AL(lAS<iHKSi:,or  RAVNAtin'sPiRKAsK,  is  a  mreaffivtion, 
believetl  In  iiTiX'  frcnn  a  condition  of  the  vasomotor  uii|j!initus  in  which  it 
rearts  abniimudly  to  cold  or  other  irritants,  producing  by  n'flcx  uction 
persLHti-iit  v;i.>i»>-c'0»i*trictor  spasm.  Although  attacking  :iiiy  [x'ripheral 
partjt  expiKfi'tl  to  cold,  the  tip  of  tbe  nose,  nu  car,  tbe  chocks,  and  the 
tiiw  of  llie  fingers  and  toes  are  the  parts  nsiially  involved.  Children 
or  young  adults  are  those  usually  attacked. 

Symptoms. — lIsuaHy  a  vjirying  [K^iod,  marked  by  intermitting 
attacks  of  [inlhir,  coldness,  aiul  numbm-ss  of  the  parti,  i,.*  nofeil — /.  e. 
ioeai  stfTtcopr  ;  m  numv  vascii  lliu  next  syuiploui  is  a  bbiis'li,  i-ougested 
appcnnuiM^  prei«nte«l  liy  the  [xirts  (/wvt't  tMphi/xia),  wliicli  is  aci^ompa- 

'  Uml  lound  tliis  in  13  rtf  it}  diaWlics. 

'  Zknuwo  6rBl  suggwUtl  iliU  cait«l  rptaiion  of  KURBr  and  ihU  fonn  of  ucurills  la 
UtSS,  white  Ij£7dcn  in  ISSS,  «ni1  Inter  writers  half  cUmtied  the  vnriclitH. 

*  T!w  n-fliwr  is  referreil  to  »ol  Ixsv.  yy.  ."W-li-HOS,  nuil  vol.  Ixtri.,  nf  tliv  i\ffrlirr^r%i' 
mrgreni  TViiia.  p.  37  «t  wq.,  for  two  lultninblc  articles  on  the  Eubjpet  of  diabdic  jnui- 
grwiK    Aa  uoukat  bibliojTMphy  will  be  found,  und  a  r^sumd  of  the  whole  rab)ect  to 
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ni«l  l>y  liuniiti^  [niin  ;  liiiHlly,  gangrvn*?  aduiilly  «.;tK  in,  U!*ually  as^ra- 
ing  ilii>  <lrv  font],  l)iit  :it  liita-H  it  is  |irotT(U>(l  Uy  ilu-  funimlinn  of  Iileba| 
when  of  «*oinf)e  innii't  ^mgrcne  or  Hloiigliing  results.  Hteiuaturia  is 
fn.H|iii'Mtly  itSfTOciiitetl  condition. 

Prognosis. — As  yet  nci  dratlis  have  resiiltwl. 

Treatment. —  Prtitwlion  of  the  |«irtfi  from  ooUl  and  the  application ' 
of  tlii>  (Mnstaiit  ilt'SLvntling  ciitrent  have  l>pen  uUeged  to  hiive  prriven 
offottual  ill  warding  off  gangrene  when  only  tlie  stage  of  local  asphyxia 
iiuti  beeu  reached. 


Burns  and  Scalds. 

Burns  result  from  direct  flatne,  mdiati-d  lityit,  or  heatetl  !^iil)st.anefd| 
«calds,  from  hot  fluids — /.  »•.  moist  hcflt.  The  fomier  nro  apt  to  he  d«'pi 
and  more  circumscribed,  the  latter  more  superficiid  imd  covering  a  wider 
area,  hccaii.-ie  fluid  flows  over  surface?  or  is  diflu-ied  hv  siitnnition  of  tlie 
clotliiug.  IJurua  an<l  senlds  are  eltiiically  no  nearly  alike  that  they  will 
\h-  i*on.-iid<'n-d  together. 

Thr-  sun's  rays,  direct  flume,  heated  water,  coffee,  oil,  or  other  densic^ 
fluids,  multen  metul,  euneentrated  ueids  and  nlUalieii,  are  the  ngeii(»  pro^H 
duciiig  thc-««  injuries.     The  efl'ects  d{'|K'nd,  first,  hikhi  the  aeiiial   lem-^* 
pernlnrt',  and  seeoml,  ii|kiii   tlie  perio*!  of  apnlit-ation.     Thus,  insfanta- 
neou.s  eontiKrt  of  oven   molten   nii-tal    >pliL4hed  so  aa  to  touch  the  skin 

IiiTxluces  vesication,  whilf   lioiling  water  or  oil   kept  in  contact    for  a 
ouger  iK-riod  will  destroy  the  »kin  or  even  deejxT  tii-sues.    While  nevei 
scalds  from  water  insiy  leave  thecutnneons  Iniirs,  thiw  en-ihling  us  li> 
ferentiatc  a  w-aUl  fnmi  a  hum,  the  hairs  may  Iw  destroyitl  by  d 
liquids,  which  can   be  nusetl  to  a  much  liiglier  teinperatnre.     C'oneen- 
tralod  acids  and  nlkalie-i  do  not  vesicate,  inflammation  promptly  pupcp- 
voning  with  marked  4H'llulitis,  the  surfaoi^  being  coveretl  «"ith  a  grayish 
exudate.     On  the  faee  these  injuries  give  rise  to  rapid  erk-si|)eloid  swell- 
ing.    Xitrie  aeid  status  tlie  [>arts  yellow,  sulphuric  aciil  reddish,  ani 
carholte  aeid.  after  the  white  utage  in  mst,  of  a  jHruliar  eopfx-ry  color, 

fhrtifttfuliomit  F.fivtn  of  Bumn. — Sho<^k  is  pmnouncol  in  all  sevi 
bums,  varying  nci-urdlng  to  position.     Thus  even  superficial  bums  of 
the  chest,  alnlonien,  head,  or  neck,  if  covering  rinieh  surface,  will  pro<hice 
more  shock  than  deep  destructiou  of  a  foot  or  liiuid  :  sliiw-k  is  ot'tcn  fata' 
A  severe  chill  is  not  uneoninion  after  extensive  burns,  and  but  little  (xii 
may  be  complained  of;  coma  sometimes  iicts  in,  death  resulting  fn>in  ee 
bral  and  other  visw-ral  congestions.      If  reaction  lakes  place,  srhcntc 
fever  irf  pronounced  in  from  twenty-four  to  forty-eight  hours,  inflaninm- 
tion  *jecin"ring  around  the  burned  s|n>ts.     The  congestion  of  the  visrt 
M-hieh  occurs  during  the  stage  «if  shiKik  may  run  o»  to  iuHanuuatinu 
ami  {HTfomtiitg  dniMtenal  ulcer  may  now  L-otnmritc(*.     During  am)  al>e! 
Reparation  of  the  ploughs  deiith  iriny  n»>idt  from  suppuration,  cxliaustioi 
and  hectic,  aided  perhaps  bv  secondary  henuirrhagie. 

Capillary  enilwlisru  of  tnc  kidneys  and  other  orgiins  by  the  df'brisof 
altered  and  destroyixl  red  corpuscles  is  sup[K)sed  lo  L-.\plaiu  wrtuin  cjisci 
of  stuklen  death  al^er  burns,  beeaus«-  large  numbers  of  these  cells  lui\l 
been  shu^-n  by  Ponfiek  to  be  destroyed  inunediately  after  severe  bur 
inflicted  on  animals. 
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Vomiflifatinnn  of  Itttrns  and  ScfxMi. — Scnhls  of  the  mouth  ami  jthar- 
yns,  trhit'fly  in<'urrt'd  by  children  attempting  to  drink  boiling  water  Irum 
tlie  «iM>ut«  of  tea-kettles,  and  burns  where  supevheiited  sir  is  inspired, 
vftcn  I'uuw  ntdi^nui  of  the  jr'ctiis,  commonly  a  fatal  condition  nvcn  after 
tracheotomy  or  intubation.  <ja.*tro-inte?tinal  irritation  or  inflanituation 
id  rn>i|ii«!nt,  varyin}f  fmni  a  liille  nauHca  and  voniiltnu:,  with  an  ikvu- 
flfitial  Umt^  ninvcmcnt,  to  f^mstanr  rcjcclion  of  focHt  and  frcfjucnt  t^tiidl^ 
omtainiue  blood.  In  the  latter  randition  duodenal  ulcer  is  pmbablc  if 
budilen  cu11a|K?«>  oei'ur»,  especially  if  jHiin  and  tendenietu  have  been  noted 
in  the  epigastrium. 

The  |»ithoIopv  of  eustric  or  duodenal  ulcer  un<Icr  such  circnniKtanePS 
is  UDccrtnin.  Tbe.-ie  lesions  lirotmblv  result  from  locjil  artf-Jt  of  the  cir- 
culation, bniught  iilMJUt  by  tnn>nil>'>r«iji  of  the  fiiiall  veT^M•U  initiated  by 
acvuniutatitni  of  tin-  reniaitis  of  ilL^intc^'raleil  cells  during'  tin-  conge-stiou 
<x?currinp  in  sliivk,  and  the  !*id)B<^iuent  dij^estion  of  thc-sc  necrotic  areas 
br  the  digefitive  juices,  Acconlintr  to  Zienissen,  IkiIIi  gnstrie  and  duodenal 
ulcere  have  sharp-<-ul  eilgi'-^,  whicli  are  iiidnnitwl  when  the  process  in  old, 
and  .in*  of  a  fnn nel-sbaiMj  l^et-anw  more  mnctnis  membrane  is  gone  tliau 
uiusi-iihtr  snirstunce,  an(l  les^  niiiscuhtr  than  i>erous  tissue  if  actuid 
liiration  lias  iKVurrcd,  us  ot^'cosionaliy  happens. 

Albumin  iii  alway*  present  in  the  urine,  except  in  iujurie*  of  the  first 
dt^ee  where  no  rise  ut  it-nirn'ralure  necurs,  the  uuantity  st^niingly  Iwin^ 
in  prnporliiin  to  this  rise.      Hfenioj'I.ihlnnria  i^i  al.'4o  common. 

ClaseiScatioa. — The  ^■LiR'^ilir.itiou  adoptetl  by  Morton  \i>  better, 
ix-csni.-^-  U-K-i  coni|>lex,  than  that  of  nupiiytren — viz.  First  degree: 
ilypenemia,  eri'thenia,  or  intlanituation  uf  the  »kin  without  veftica- 
tion ;  no  -car  result*.  Second  dcgn'c:  InHaramntion  of  skin  with 
ve-«icBtii>n ;  no  •war,  bnt  *«taitiii)g  |»o<-lMy  fitim  plgmentatiun  follow.s. 
Third  degree:  in  ad<liiion  t"  all  f^'cn  in  the  other  degiti's,  dcHtriic^liou  of 
the  iskin  anil  subjaivnt  tissue--*  to  vnn.-ing  dcgn-cs  up  to  complete  charring 
of  (he  parti*;  much  of  the  MilK<e<^uent  scarring  and  deformity  results 
not  fntui  the  priman'  injure',  but  from  the  contweutivc  sloughing  or 
gangrene. 

SymptomB. — Jli'KNS  or  Fibst  Dehiurk.^ f^xxd  Nyw/*^o«iJ*. — The 
(lifluMfl  redne,**  disapiicairs  upon  pre*iure,  instantlv  to  retnni.  Swelling 
i^tmetimes  occurs,  and  the  pain  i*  burning  or  smarting.  Lasting  fmni  u 
few  hours  to  Aomo  days,  lhes<^  symptoms  decline,  epidemiic  des4|naniation 
then  'jccurring. 

Cfiiuftiliitiomii  S^nptoiiui. — WHiile  unusual,  slight  fever  may  devtdop, 
but  in  wrtain  (mtients  and  fmin  the  extent  «f  surface  involvtil  sluK-k  is 
prtnioiincfil,  and  even  ileath  may  result.  Tliis  almost  certjilnly  cxr«"Ur8 
if  twi)-tliirds  iif  the  skin  i.s  nien'Iy  n^ldened.  (_'eri'br.il,  jHihnonaiy, 
gibttni-inte^imil,  and  even  vesical  coniplicjitions  have  been  rejxirtetl. 

Br«X8  OF  tiieSe<.'OND  Peorke. — I^n-al  St/mptoms. — The  iuflanima- 
tiou  goes  on  to  rV*|iunition  r>f  the  epidenui.^  fnun  the  derm  by  serum,  form- 
ing vedicica  or  bulla;.  If  these  form  veri*  rapidly,  the  epidermiit  may  ni[^ 
txuvj  leaving  i'«>1lapsor1,  wrinkled,  wliiltsli  pcllich^s,  thnmgli  which  here 
nod  then?  c«n  In-  «wn  the  iiiHmnitl  hypiTs<-nsitivc  derm.  If  suppumrion 
and  uhvration  do  not  occur — /.  *■-  if  iiifniion  is  prevented — the  epi- 
dermis is  re-furmed  in  a  week  or  two,  jHJSsibly  leaving  Home  piguieu- 
tBtiun. 
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Constitutional  Symptoms. — WlioD  inTdving  a  limited  ana  aafy  dUt 
effects  Ksalty  bat  wh^  coTering  much  aarftoe  the  abode  is  aeroie,  o&a 
promptly  terminating  in  de^h  with  ddiriom  and  coma  or  ayiuuluiBi  of 
congestion  of  the  lui^  or  other  viscera.  If  reaction  takes  pIsccL  nn 
ceral  congestions  may  tenninate  in  viaoeral  inflammationa.  Still  n^ 
albominuiis  is  commtm  and  intestinal  oloerBtion  oocasionaL 

Burns  of  the  Thibd  Dbobee. — Loeal  ^/wqdoma. — ^It  is  impowMi 
immediately  to  determine  by  inflection  how  deeply  the  tianes  m 
destroyed,  as  the  sniface  indications  are  very  nmilar  "  wbm  the  mudB 
or  the  deeper  parte,  even  the  bones,  have  been  invdved."  l&tconr, 
mnch  of  the  sQDseqnent  destmction  resnlts  from  the  aloiiglung  and  f^ 
grene  from  septic  inflammation.  It  is  thoefore  nseleas  to  atta^tB 
describe  the  endless  differences  in  appearance  presented  1^  tins  dm  of 
bams.  Sometimes  fingers,  toes,  parts  of  hands,  or  feet  may  he  bant 
off.  Molten  metal  poured  into  a  poddWs  boot  will  produce  anoh  ai 
injury. 

Oonstitutionai  Symptoms. — ^If  reactim  takes  place,  death  fma  eoriid 
coma,  caused  by  serous  effiiaon,  scHnetimes  occnra  Congestions  fbUmni 
by  inflammations  of  lungs,  kidneys,  or  intestines  may  result  fttd^. 
Pyffimia,  septicsemia,  extuustion  aggravated  by  hantnrhagei^  tdna^ 
one  or  all,  may  cause  death  during  the  process  f^  sepacatHm  of  Ai 
sloughs  or  subsequently.  High  temperature  with  renal  titMUe  ■ 
common. 

FrognofidB  of  Buma. — ^This  depends  on  many  drcamstanceB.  Attt 
tic  and  antiseptic  methods  have  so  diminished  the  death-^ate  that  ■> 
old  statements  as  to  the  mortality  of  an  iujurr  of  given  extent  ol 
depth  must  be  modified.  Young  children  and  those  suffering  fiw 
shock  may  be  severely  burnt  or  scalded  by  cfxnperatively  low  lempB» 
turcs,  the  injurv'  at  first  appearing  trivial,  but  soon  extending  to  tki 
deeper  parts.  Old  drunkaras,  those  with  renal  or  hepatic  disease  oAa 
succumb  when  those  with  healthy  organs  would  recover.  Lazynpfii 
with  <r<lcma  glottidis  places  patients  m  great  peril.  Delirium  dnets 
chanp!s  in  the  blood-supply  of  the  cerebral  cortex  has  been  obeemdi 
tlii.s  is  ex)>lainable  by  the  reflex  effects  produced  upon  the  vasomotor  s^ 
ten]  (IF  by  thrombosis  produced  by  disintegrated  red  corpuscles. 

Treatment. — First  relieve  pain  and  treat  the  shock.  Where  men 
eritii4!nia  exists,  unless  much  surface  is  involved,  only  local  trealnait 
is  rctpiisite,  tlressiiips  such  as  will  exclude  the  air  or  will  neutralittlb 
a<-ii]in'  of  the  soen.>tions  being  indicated.  Oil,  fresh  lard,  or  coamdini^ 
previ<in.<ly  sterilizerl  by  heating,  best  fulfil  the  first  indication,  while  a 
]>:iste  of  bicarbonate  of  soda  made  vnth  sterilized  water  will  meet  dl 
s<'coii<l.  In  bums  of  the  second  and  third  dwee,  if  much  smr&oeii 
damajrcil,  two  c<inrscs  are  o|)en — viz.  a  preliminaiy  thoroiu^  diainftfr- 
tioii  with  a  weak  mercuric-bichloride  solution,  followed  by  a  DKiisl 
dressing;  ini|m'f;nat(Ml  with  )«onie  non-poisonous  germicide,  as  bon^ 
Nilicylic  solution  or  liydronaphtliot,  the  whole  coverra  with  oiled  alk;  o^ 
after  the  preliminary  cleansing,  all  injured  parts  must  be  canmlf 
C4ivcre<l  with  protective,  ouf«iile  which  a  wet  sublimate  or  other  p««0S" 
nns  gcrnu<'ide  may  l)e  siifely  applied,  with  abundance  of  cotton  extonalfy. 
"When  such  a  dressing  requires  elianging — which  should  onlyhedosB 
at  a^  long  intervals  as  jxtssiblc — any  cleansing  needed  can  be  dfedcdl? 
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wnter  or  «otn6  non-piiii^>noii»,  Duu-irritatiug  anli<^ptk.'  )<oli)tititi. 

rritulin^  umi  ivjiilily-aljHirlKHl  {>ui.s>iu<iiis  siilK^tantt'?.  Iiki>  (iirlM>lic  Ufiil 
,(l  L-orrusive  !«ublimat<.',  stuiiiM  he  (;i^-liL'\V4.tl  if  iKi-tAible,  ami  iierer  kept 
f^xitw't  with  larj^e  siirl'acee,  leut  coustitutiuiial  efiects  result.     The 
»tifLiiit  nariii  j<ifriiizp<UwatPi'  bath,  when  fcai^ibh^  nr  aniifwptin  irripi- 

ioit.  it  iiM-iul  whtTC  imit'h  uloughing  rc?iult.i*,  but  U  only  ajiplicabl*-  to 
sm-iiiilies,  anil  i-s  imt  i-a-'*_v  tn  iiiiuia^  fllivtivflv  :  iiiuPciiviT,  ali!-iir|itii»n 

f  imiiiiinniis  MibHtnncTs  niulily  iK-rtirs  ihirilig  trngiition  or  biiths,  niiil 
u.4t  he  mrciiilly  giiunlcd  aguitisl. 
AfuT  sopurutiua  of  tlu'.  stmielL'^  henlin^  of  the  };nituilii<it]g  t^irtrnw 

liiif^t  1m.'  proniDtwl,  ii|>on  ji:oi»rnu  pniu-iplet*.     The  pt-niuilntiinifi  arc  apt 
Uiimit'  I'ithtT  o *[|);(■^tl■<l  ami  ruii^iiis,  bUi-diiij;;'  rL>aiIUy,  ur  uilrniutDiiii. 

"or  ihr  {'nrnH'r  cuiulitifii  s<»)lhin((  ami  >liirlitly  »?.triiijrriif  niiplioalioim, 
iL'h  !■■•  Hti.-nlixi.'it  ziiifHuitU*  iiintiiK'nl,  iiiuhI  bi*  iiM.'<l ;  lor  the  l:iUi-r  iiioiAt 

JTiMn^  .■should  Ih>,  km  a  nih>,  uvuiditl :  aHtriiigt-tit  am!  Kliiiiiiliititig  itrtMt^ 
jw,  08  n*in  cerate,  applicaUions  of  s»iiItitioii  «f  zinc-  i<tilpliate  (grs.  j-x  to 
3])  or  iif  copiHT  i>iilphatt!  in  .siiiiilnr  proportion.^  with  uu;h  dR-s.->iiig,  with 

he  m-oLtioiial  ii:*t'  •>('  soliil  nitnttc  of  j*ilvtT  to  the*  nmrpiin.  an-  aljont  the 

It'!'!.    Cliltinil  liyilntlf,  j^r-.  \  to  f  .y  ainue.  jippliwl  by  nioana  of  lint  cov- 

irai  with  nilcd  ."ilk,  will  often  act  aiJiiiinibly,  but  inapt  to  produee  a  eon- 

p-ttfd,  Itiugntift  iftuto  of  the  )j;r.itiul:iti()n»i  if  fnipti>ye«]  lot»  lotig.  tt 
u-^t  Im>  n-nicnibcreil  that  iihIi-sn  the  whole  thicKiieKM  of  ihi'  Hkin  lie 
p'iXmye'l  the  i-pillirlEnm  itroiinil  the  hair-  anil  sebaeeoii^  fnllii-le^  will 
mlif'.'mle,  thiiw  ae«-"Utiliii«  tV'r  the  epi<K'ni»ic  inlets  appearing  in  the 
ii»I?t  nl'  the  ffniniilntini;  nnrlaees  lel'l   atUT  burns.     Ihe-se  ceiitn'S  of 

ieiitri/jitiiiri  iiitKit  be  eaielully  ettUfierved.  Skiii-j.'raflirig,  preferably  by 
hieiM'hV  methiHl,  uml  pla.-lif  oiwrulions,  are  ofieii  requisite  to  seeurc 
ealin^;.  'Hh!  ileforniiiie^  ri\'ultinfc  from  cicatrieiul  contmctiun  may  to 
ivrtaiii  extent  bt  obvliiletl  by  {Mwiilion,  "pHnt*.  ete.  eiuploved  durii»p 

lie  he:ilin^'  pme***!,  hut  when  niueh  p>kiii  am)  IWiii  have  been  thvitroye*! 
■rue  phwie  pnxi-iliire  will  U-eimie  reipii.-iite.  Sieh  <iponition.'i  are  iu- 
lvi-«ili|e  initil   all    teiiilcriey  to  eontmelioii   luiH  <^yilhh1 — i.  r.  (ihiiallv  in 

W>ni  six  tn  nine  nnmths — unless  the  lower  jaw  is  beeoniing  enrve<l  down- 

mrd  by  the  traction  iu  the  vcri'  voung,  when  perhaps  some  uperatlvf 

Btcrferenee  nwiv  Iw.-  wammtwl  earlier. 

SrNm'KN.— \Vhile  itsiudly  only    annoying,  eaii>iing    nmeh  burning 

utn,  when  a  gniit  extent  of  uHrliiw,  as  two-lliii-th',  in  invulvetl,  duith 

ittik  ri-^iilu^l  fnmj  the  -^.-verf-  ilenniilitis  and  snbsecjiient  gnngreno.    Kxlcn- 
ve   veKii-alion    lA  eoninioii,     l£ry!<i{ii'las  im  elu.'it'ly   ^inmliited  at    times 
hen  tlu*  taec  and  eyelids  an<  invulvetl,  hut  there  it>  Jio  febrile  diriturb- 
lee.' 
Treatment — It  i."  tJiat  of  a  burn  of  the  first  dwree. 
Itni'sir  rtrBN. — Tlir«  variety  of  cmtusfd  wonml  is  ciniMeil  by  rapid 

rietion,  ivi  tJiat  prtxlneeii  by  the  revolvini;  leather  belti^  of  niaehinerv'  or 
e  flrnggiugof  II  jMilient  nver  the  roiidlwuby  a  imin  of  curs  or  by  a  mn- 

Mny  tojmi.    Thi«  ]»unfnl  eoudition  nuiy  vary  from  a  «i]>erfieial  ahra!>ioa 
eoniph'li'  diMtnieiion  i>f  the  ^kia  and  underlying  tJt«mii.     It  is  rarely 

txbii'Hve  enough  ti>  be  ilangerotiii. 

tttiftHot  K*n/  i^Surii    Liitiganih  hen  rrporlanne  cuk  where  llie 
tendinous  ihcMlm  or  tlii'  run-nmi  utd  M-iint  bocnine  woondnrilf 
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Treatment. — This  is  klenlifal  with  tlmt  of  a  oontuaed  wouDd  which. 

LicnTNiNt^-sTiHiKK. — Whilfi  it  ip  true  iKat  tlio  |)a8»«ge  i>f  a  p*iwc;i 
fill  ciirront  of  ai'rial  cicctricitv  thrtiujih  the  human  franio  usually  re*ulle 
ill  (Iciith,  tliif*  it*  not  inviiriablf.     Wlial  is  iHuniruMiIy  railed  "  Btru(--k  l>y 
lightiiinj!"  means  tlmt  air-imhtcvtl  eUvtri«il  «hock  occur*  in  tht-  tii<)iv)<l- 
uiil  when  wiiif  ointiguoiis  object,  as  a  tree  or  another  person,  receivi 
the  tlirt-ct  ulcctriail  «.li*fhat;{;t'. 

ejTiiptoma.— In  non-fatal  wises  the  phenomena  of  sliock  are  \mt 
noiHici-(l,  iincnnsciougneiHi  or  conui  hu^tiiif;  froiii  »  few  Iioui-h  to  liiiy^. 
Im|wirnu'nt  of  one  <ir  more  of  the  f^jieoial  senses  in  eominon,  with  porej-M 
or  paralyt*!*  "f  l^dh  iipiKT  and  hmcr  exlrvmities,      LiK-aiize'l  ann?stlK-#ia 
IB  miito  nsiiiil.     Tiicsc  |Hi.n.*SfK  or  panLly^^i  ure  Of-iially  tnio^itory,  exct-pt 
perhaps   that   of  \-ision.     IjOcjiIIv,  hnm$   of  varying  depths  an-    not 
uneoiiimon,  while-  simple  or  compound  ami  comminuted  fraftiirc-s  and 
even  partial  or  complete  avulsions  of  extremities,  have  heen  reported. 
A  |ieculiar  arbi)rei*ci?nt  ^Ties  of  tracks,  cliaracterized  hy  slightly  u>dfnui->^^ 
touft,  raiH'd,  l>rij;ht-re-d  lineii,  often  divei-gc  from  rlie  |mini  when-  tlut^^ 
cnrrfnt  entercii.     Where  death  is  delayed  it  ri-jinlt!i  fmni  shrt-k,  ct*rebr.J      ' 
eftusions — hemorrhagic  or  otherwise — vr  liemorrliaecs  into  wnie  of  the 
great  cavities,  with  |)crhii|w  ni|iture  of  some  of  tlie  contained  oi^os, 
or  the  sf'vere  fnictinvM  aln>ady  mentioned. 

Treatment. — Thiii  must  he  cmiducted  upon  the  general  prinei|iles 
governing  the  treatment  of  shocik,  bumii,  or  paralysis  of  any  nerve 
nerves. 

WotTNDS. 

A  wound  ia  a  solution  of  eontimiity  ntiddenly  effected  by  anythti  _ 
which  cut**  or  tears.    When  this  is  effei'tcd  wiihout  division  of  the  skin^' 
thu  term  "  sulK-utaneouH  "  is  employed,  the  injun.'  giving  rise  to  litth-  or 
no  constitutional  symptoms,  and  healing  taking  phice  by  simple  adheuvt 
in  flam  mat  ion. 

AVounilH  are  nsiially  ehiftned,  according  to  their  causation,  as  inciw 
when  rcsnlting  from  a  sharn-edgi^l  object;   contused,  when  pntducetl^ 
hy  more  diHiiHtl  fi»rre,  wlii<-li  divides  the  tissues,  leaving  the  wouml- 
Cflges  bniiHcd,  as  fnim  the  blow  of  a  bhiilgcoii  ;  laa-rated,  when  irrcgii 
larly  torn,  as  by  t!ie  bile  of  a  wild   Least,  cnlaiiglemcnt  in  niaohinrr>*j 
etc.;  punctunii,  when  the  depth  much  exeewls  tlie  HUperlicial  un-a, 
bayonet,  knife,  and  sword  wounds. 

"  IsciHKD  Woi'NDS. — Beeause  the  injury  cleanly  divides*  the  tissue 
not  dragging  on  or  ((<firiiig  contiguous  sensitive  parts,  the  [min  is  apt 
be  less  in  tluK  variety  of  wound.     The   bleeding  varies,  but  is  much 
fn-er  than  in   Ineenited  or  mntiiwHl  wuumU.     Wounds  of  the  face  bUi 
\Qry  freelv  even  if  no  consideraldc  vcKsel   be  divided,  the  same  Iteinj 
true  of  the  scalp;   but  in  this  Intter  situation  the  hemorrhage  owtii 
hecansc  the  density  of  the  scsil|>-strueiures  interferes  with  the  cout 
tion  anil  retraction  of  the  vessels. 

Retraction  of  llie  edges  of  incised  wounds  always  iK-curs,  dependent 
»\vm  the  [Hisition  and  subjacent  structures.  Thispiint.  it  is  important  to 
remember,  l)ecause  if  incisions  are  pro|)erly  planned  ft^'w  sntnres  will  be 
reqiiisite,  and  ttiet«  will  be  efficient ;  tlms  skin  and  fascial  wounds  made- 
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transverwly  to  the  wurs^r  of  unilfrlyiug  nitiwular  fibres  will  ^|ie  widfly, 
hut  if  mii<lf  |Kinillfl  ro  tin-  tniis<-le  tlieir  ixl^.-«  will  either  reituiin  in  rontact 
or  rt><ium-  liut  liLilc  ftrLiH<-inl  •.lui  in  nmiiitninin^  this  ]H>sitiun.  *'  [jfliigi'r's 
Lnvc!<ttgatiuns  iiitii  the  tlin>ctiuu  iti  whii^h  tla-  .-kin  »^{>lit)t  ihow  that  the 
f  «?n&ion  of  the  skin  varies  grtiitly  in  two  (litTcnmt  tlirri'tioiis :  twn  inrisions 
vertical  to  each  othor  exhibit  a  varying  retraction  <(f  tlw  wound-margin* ; 
while  one  pijK'-x  widely,  the  «dgfa  of  the  other  ri'muiii  in  eimlaet  even 
without  artifieial  mean!*."  ,  .  .  .  "  Fortunately,  tlie  ci^iiirso  of  ihe  ncrve>» 
ami  vej**!.-;  larjrely  e4»tnnidert  with  tlie  dinvtiou  in  which  the  skin  j»hows 
the  greiit*rr  tension.'' '  Skin  and  nm*file  ffape  most  widely  when  divided, 
the  oat-  ai:rwe<  the  line  of  cleavage,  the  other  at  right  :ing!e!«  to  it*  fibres. 
Onpin^  in  greater  when  tliere  ia  much  iiiHammalory  tensiun  of  tiie  nnb- 
jacenl  pirl,*. 

I'nion  of  luoiiwit  Womuh. — The  hemorrliage  luiving  been  am'f*teil, 

the  wound,  oeeurately  clo^'il,  dmined  if  necessan-,  kept  aseptie  uiid  iit 

Tdft,  unites  without  i>up[mmlton  by  xiinple  udhei>ivc  intlaiumation.     If 

the  epithelial  eovering  Im'  thin,  the  edgi^n  may  nceawionally  presettt  for  the 

first  twenty-fonrtojfeventy-twolioursa  faint  hl(i(;]i,  hut  this  is  often  absent. 

Tliey  arv  m-rhaps  .slightly  swelled,  are  hotter  and  tender  on  pi-essniv,  but 

nre  devitid  of  pain:  ^)n)etitnes  all  thes(>  svniptoiriH  arc  iibKcnt.      Kvcn  at 

the   em!  iif  three  ilavs,  nltluHigli  the  tinimi  seenw  tinn,  the  vv«niiid-<'dg<'!* 

can  bu  pullnl  apgirt — the  union  is  nieehanieal,  not  vital,  resulting  fn>m 

the  gluing  together  of  ports  hy  eellnlar  exudate  and  fibrin.     If  undis- 

Vurl>ed,    in  a  few  more  diys  a    iiarmw    reddeneil  streak   indicaten   the 

iMK^iliou  of  the  fonner  cut,  the  color  hiding  In  time  into  white  until 

the  scar  abuwt  disappi-ars.     TIup  pnx-e^s  is  pritnar\'  union,  or  "union 

l>y    first    intentimi."   and  an  attempt   to   wcure    it   ^lioukl   always*  Im- 

xnaHe.     If  perfect  rofiptation,  drainage,  and  nsepticisni  be  impossible, 

the  Clint ly-retldened  margins  soon  t^how  a  deckled  inflammatiiry  blu^h; 

tlie  etiges  become  swollen  and  tense,  throbbing  pain  is  roniplainod  of, 

union   faiU  to  occur,  and  pu<i;  formi>>.     A  chill  or  rigtir  niav  oc'ciir,  and 

iHswtarlu^   fever,    auon-xia,  eoati^l    tongue,    (^>nsti|]!ition,    Mraiity    high- 

rolorrtl  urine,  with  nervouH  symptoms  viirving  from  mrrt^  restles.-'nejw 

to  flight  delirium,  indit-ale  that  s^^ptie  tmumatie  fever  has  sujiervenc^L 

If,  DOW,  effective  druiiuige  and  antiseiwis  be  im^titnled,  nil  tne  syni|)- 

V>nM  will  dix-line:  granniatioui*  form  ;  the  wouiid-niargin;*  are  nu  longer 

^■levatMi.  but    rather  depre.ssetl  ;    the  nia«i*es  of  gmnuhitions   level  the 

ine<pmtilie>i  tvf  llie  depths  of  the   wound;    the  deeper   lavers   become 

•■onvertwl   into  young  couneetive  tiwuc,  which  contnicl*;,  thus  lessening 

ihe  rtiperlieial  area  of  the>vonnd;  epithi-liid  cells  exti-nd  inwanl  from 

the  margias  until  cientrization  in  nmipletcil,  first  a  ri-«l,  and  finally  a 

white,  Bi-ur  riTmaiiiJUg.    This  jtHHiet-s  constitutes  healing  by  gninulations, 

or  "Iniiling  by  N^-ond  intention." 

In  brief,  the  prme**  of  reiwir  by  priiuarr  union  is  as  follows ;  A 
•■mil  quantity  of  exudate,  eoniaining  finrin-fonning  constituent.*,  etKign- 
Iftle^,  leuipomrily  gluing  together  all  surfaces  which  are  in  ap^Hw-ition, 
the  extxm  of  exwhitc,  if  any,  lK*iug  itrained  off.  I.*uc>ocyU's  (idleet 
slong  the  Itite  of  the  wound,  gnidnallv  inercn.'iing  in  nnmlK>rs  until 
Bkiiny  of  the  original  tiswje-elements  di.sapj>ear,  Itmving  onlv  a  mass  "f 
flo-calliid  "  imlinVrunt  ocILi"  lying  in  the  meshes  of  a  grautilar  or  fibril- 

■  Kovber>  Opemtioi  Snrgrry,  ISM,  [>.  29. 
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latii)  ruticiiiur  intuixvllular  t^ul)t^tauce.  At  tir^t  ttief«  cells  receive  nulri- 
lin.'nl  indinectJy  fmni  the  l>IiH>d-ve;iwU  tlmnigli  rhe  pln^mti -canals  do- 
acribe<l  by  Tbierscli,  wliidi  are  tlifinsflvw  in  <Ui'e<;t  cuuiiuiuii cation 
with  the  blood- vetwelfi.  While  granulation  tifisuc  aintoinn  h'U«K'yles^ 
the  weight  of  ('videiK-o  favor><  the  view  thnt  the  i-elU  of  granulation 
tisnte  rewiill  fr«»m  tln'  pritliliTJUiun  of  the  lixwi  ei)nnective-lis?«e  eelljn 
awl  ^Mi**ibly  thosf^  of  tlie  parrnrhymii  of  rtr^pins,  the  lrnoot-\"tes  wn'iup 
Ufi  inixl  for  these  '."ells.  Skjh  c;ipillar\'  Kkiu!j  (levelop  from  pre-txisting 
liliHKl-vfridflH,  ]K-iiftr:ite  the  niaf-t^-s  i)f  eells,  anil  |iaas  aeross  fmm  one 
side  itf  the  wound  tn  the  other.  I'ar!  jmimkii  with  thi-i  spiadle-i-elU  develop 
troui  the  itiuiid-cells.  Mont  of  tbet*  cpiudle  ti*ll^,  In  tuni,  disipiMir  as 
the  new  fibrous  ti^iue  forms,  either  by  e^mvervion  into  this  or  by  >rnimilar 
dejtenfnitiouand  abjii»ii>tioii.  On  the  t-urfaee  of  (In:  wound  new  cpithelijil 
eel1s  are  formed  fnini  tlir  deejM-r  layi;r>^  of  the  n-Ie  uiueoHinn,  tHfiiU'ttniiti 
nndera  seab  of  driod  bkwKi  and  i-xudation-niiiterial,  Wae-atb  which  the 
young  eellti  remain  nndislurlx-d  until  fitlty  developed,  when  thi»  portina 
of  tlie  pnieess  in  es-*ntiidly  what  has  been  termed  "healing  under  u 
Bcab"  or  "by  scabbing." 

Jf  hk>  much  exudiite,  .seroiis  or  primarily  nutre  solid,  Ib  allowe*!  to 
nocuninlate  in  a  wotnid,  the  nieelinuieal  bond  effected  hy  the  fibrin  U 
broken  down.  thii.s  delaying  unitm ;  if  excejwive  waigestion  tn-cur. 
much  nion!  if  inflannnation  i-e)4nll6  fntni  ativ  caitw,  tbtK  meehainenl 
dinturliance  from  <;xc<-»w  of  exudate  in  prolxible.  It  also  favors  infec- 
tion ami  interteit'S  with  the  pniersHjs  of  iT|Kiir.  The  same  procesw;- 
occur  in  wound.-!  with  hr-^  of  wibstance  or  where  prinisry  captation 
has  been  neglected.  In  laecrat*^!  and  eontUHnl  wounds  the  dauinged 
tissues  must,  indewl,  be  first  n-niovcd,  which  is  cffectrri — whctJtcr 
the^'  be  luird,  as  bone,  or  i<oA,  as  cellular  tissue — by  the  aecumulation, 
at  the  junction  of  (he  dead  and  living  tis,-<uets  first  of  numerous  leu- 
cocyteji,  then  of  ix-ll.*  gmibinlly  forming  gninnlation  ti^^sue,  wibstittll- 
ing  the  tii^ues  ut  KUeb  points  l'"inally,  the  iutenH-lluIar  ei-ment  or 
rcticnlaiu  of  the  bonndarv'  layer  of  cells  dift.-^lves,  loor^-ning  tlie  jilmigb, 
whirli  floalH  away  in  the  liquid  exudate,  leaving  a  layer  of  healthy 
graunlattoiis  beneath.  When  Mtuated  upon  a  free  surface  iH-nlthy 
gmnulations  pn-sent  a  level,  slightly  granular  snrfaoc,  which  does  nocr^t 
project  above  the  iiiargius  of  the  wound  ;  they  an- of  a  pink  color,  a  .■^mall^P^^' 
nniount  of  cn-aniy  pas  lielng  secrt'ted  if  infcrtion  lais  occumHl,  or  aiw^-*>' 
opaque  !*eroUB  or  oirasioiially  vlicicl  fluid  in  aseptic  eases.  The  mar — -— 'j 
gias  are  wiioolh,  Hlielving,  uninlhmieti,  and  an  advancing  border  oC"^^ 
blui-sh-whitc  new  epithelium  is  pre.«nt. 

Hvatiug  fry  Second  InUnVton. — This  ia  the  nonual  metliod  wb(l^  ^ 
Inasof  Kubslancc  has  occnrn-il  cither  fn»ni  acciiieril,  oiicnilioii,  or  wher*''"^ 
gniting  tvsuhs  from  faihui'  of  primary  union.  While  it  is  nsually  shitet^-^^d 
that  tlic  wound  "  fills  U[>,"  the  fac-t  is  that,  althongli  this  wcnrs  {o  a  lim^'^JT 
itcd  extent,  the  org;niizjilion  of  the  dce]H.'r  [lorlions  of  the  gninidalion^r'-Mi* 
causes  a  marked  diminution  in  aru-a  of  the  surface  and  a  drawing  dow  =^ 
of  the  margins,  leaving  a  nuu'li  f*nndler  surface  to  be  coverwl  in  by  ep'  •^•1- 
dcrinii^  than  is  usually  Auppositl.  fpon  this  oi^nization  into  «■«"  -  ^ 
tissue  of  the  granulalionf.,  and  their  uninterrupted  sabsi.'*|uenl  contra  -^r- 
tion,  de|icndi*  the  heiding  of  many  iilcrrw.  Healing  by  grariulalion  Js 
then  the  rule  iu  cuutuswl  and  kceraled  woumls,  aud  in  iucisud  woiin.*'/* 
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vr]io%  ^iirfacm  cannot  l)e  crtaptnt^d  or  when'  prinian'  union  has  fiiilocl. 

When  two  isnrfaws  covered  by  healthy  jjranulations  are  heM  in  contni-'l, 

fiiAion  oftt'n  occurs ;  loo[»s  of  blotKl-vctssels  puss  Croni  one  i*iile  (o  the 
^^itbcr.  fihrc-ct'lls  dtrctch  arniwt,  uiiil  the  woninl  pmnipti}'  clow!*  by  wf- 
^T»M/<(rr/  otUtesion,  or   "  f/y  Oiinl  intention"     This  priKress  i&  purposely 

utilized  in  certain  caaes, " secondary  suturing"  being  employed  forcoop- 

taliun. 

Troatmeni  of  Incised  Wounds. — Firet  arrcnt  the  hemorrhage,  then 

)cloan«^  the  ]yarbi  by  n  gt'olle  stnmm  of  sterilizwl  or  nnti.septie  wuler. 
Uever  diytemi  a  wouiul-eavity.  Remove  forvi^n  IxHlie;*  »vilh  fiireftis ; 
'  do  not  nib  the  surlhets?  with  a  (iiMJOge.  If  tlie  ilry  na'tlHul  nf  opi-mlmg 
be  nreferrerl.  of  rourae  no  water  is  cmpbjvc*!,  the  wound  l«'ing  t'U-iins<'<l 
witn  jiledgets  of  sterilized  gauze,  etc.  Where  the  wound  U  irregular 
^  an<l  deep,  esiRTially  in  not  ven*  vascular  purtt^,  one  of  tM'o  couraea  must 
be  pur!>ued — viz.  either  all  spaces  where  blood  and  serum  can  collect 
nuwt  !«•  t'tfaeed  by  burled  iJutuiv*',  or  nonie  nifuiis  must  be  ]mivi(U'<l  for 
the  frer  (■sea|M''  of  blood  first,  and  serum  later  ;  which  hitter  is  expressetl 
from  the  rlnt'^  i>r  i-xuden  frorii  the  irritateil  surfaci»  :  tin.-  coayulable  mato- 
rinl  prubiibly  eoutains  nueleiuts  enough  tu  destroy  genus,  but  the  M.-nim 
doi'!^  nut. 

Drainage  is  not  u-snnlly  nctx-s.^wry  for  more  than  twenty-four  to  forty- 
eight  hour^  If,  however,  infeetion  has  mHMirn'il  and  <ii  sin  fee  Hon  caunol 
be  assnretl,  drainage  in  certainly  iudicated  until  tlit*  daiigi-rs  of  ^'jx^is  are 
pawixl.  When  only  blood  and  j^tTuin  nwd  nmioval,  eapillurj'  drains  will 
siiftice,  bnl  thojie  nnwt  Dover  be  cmjiloved  ibr  pus,  tubes  being  hero  relied 
U{ion.  A  L-npillary  drain  may  be  eitlicr  absorbable  or  non-abs«>rhahle, 
the  former  being  eompo*'C«l  of  fine  eatgut,  the  latter  of  sterilized  horse- 
hair. From  ten  to  twenty  or  more  strands  of  fine  gut  should  be  secured 
in  the  middle  by  a  single  lig:iture  thixiided  on  a  needle,  %vherebv'  the 
drain  in  sewed  to  the  dfOi)e-.t  p>rlion  of  the  wound.  Between  the  buried 
L'.autnre-",  if  8ueh  are  enipluye<i,  three  to  four  stninds  are  brought  to  the 
BBBQtAneoUfl  snrfaee.  t^ieh  aet  of  Ktmnds  is  now  included  Iwtwcen  two 
"  intemiptd^I  fnturc'«,  the  individual  threads  are  laid  i.-arefully  jximffri 
find  in  rrintrurt,  aiid  tlie  eiiils  cur  off  stiirire  aUmt  an  inch  beyoml  the 
margins  of  tlu^  woiiml.  To  prevent  nr\"inB;,  an<l  thus  converting  the 
strands  into  nan'uw  tapes  wJiich  will  not  dmin,  the  protective  must 
extend  sonic  distance  beyond  the  ends  of  the  drains.  Kmployed  in 
thi^  manner,  amputation  or  other  lai^-  wounds  ean  be  readily  drained. 
When  tubes  are  iiswl,  they  must  only  n-ai-li  into  the  lavily  to  bo  drained, 
and  be  cut  flush  with  the  surface ;  must  be  there  w^eun^l  by  a  stitch  or 
eufety-pin  ;  bad  better — a?*  in  anipiitalion.s  of  the  bn-UMt — Atv  brought 
out  thniugh  a  siKtrial  incision  at  the  nioHt  deiH>ndent  {x^rtion;  must 
be  of  glaiLs  if  likely  to  I>e  kinkt^l  nr  flattened  by  nressun^;  and  must 
be  removed  at  the  earliest  iK>ssible  moment.  W  hen  used  for  pus- 
cavitic*'  they  nuist  Im-  gradually  shorteniHl.  For  superficial  woundsi, 
«!!ti>e<-ially  in  vascular  jHirts,  fur  alKM^lutely  aseptic  wouncU,  and 
when.'  by  bnrietl  ■•utnre  all  ^[xices  are  eflacwl,  they  are  unncees.sarv 
and  injurious.  Some  surgeoni*  employ  both  tni»e  and  capillary 
drainage,  removing  the  first  within  twcnty-fbiir  hours  and  lea\'iiig 
the  abporliabic  drain,  or,  if  horse-hair  lie  employed,  pulling  out  a 
few  liairu  at  a  time  during  flubiieiiuent  dreswigs.    Placing  the  parts 
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at  perfect  rest,  as  on  a  splint,  compresses,  and  gentle  but  firm 
bandaging  ^vill  aid  in  doing  away  witb  drainage  by  securing  prompt 
union  of  the  deep  as  well  as  of  the  superficial  parte.  Aseptic  or 
antiseptic  dressings  in  amount  proportioned  to  the  probable  extent 
of  oozing  must  be  applied. 

The  closure  of  incised  wounds  may  bo  eifected  by  sutures,  which 
may  be  interrupted  or  continuous.  The  ideal  method  of  suturing  is  to 
unite,  by  burie<l  sutures,  nmsclc  to  muscle,  fascia  to  fascia,  and  sKin  to 
skin,  neither  inverting  nor  everting  the  latter.  Buried  sutures  of  the 
skin,  {NLssiug  the  »titchcs  so  as  to  include  merely  the  dense  corium,  hot 
not  the  epithelium,  are  preferred  by  many  suiwons  because  of  lessened 
chances  of  stiteh-abscesses  resulting  from  infection  by  germs  resident 
in  or  upon  the  skin,  and  the  avoidance  of  the  scars  left  by  the  punc- 
tures. 

Coaptating  sutures  must  never  be  drawn  too  tight,  lest  they  imperil 
the  vitality  of  the  iuclutlcd  tissues,  thus  favoring  suppuration.  In  a 
tlioroughly  jisepfic  wound  any  pliable  aseptic  material  will  seire  for 
sutures,  as  silk,  silkworm-gut,  catgut,  kangaroo  or  dog-tail  tendon, 
but  nou-aljsorbable  subsbinces  may  at  any  future  time  give  rise  to 
trouble,  so  tliat  wliere  kangaroo  or  other  tendon  has  sufficient  stability 
for  tlie  purjKise  it  should  be  employed,  and  next  to  this  Chinese  twist 
silk.  Nt^iles  may  he  straight,  cun'etl,  or  partially  cur\-ed,  according  to 
whether  the  wound  be  in  a  free  surface  or  a  concave  or  convex  one,  and 
should  never  Ix'  larger  tlian  requisite  to  earrj-  the  thread.  The  Hagedom 
neetlle  is  <;ouiing  into  vogue,  and  serves  a  good  pnrixise  in  many  situ- 
ations, but  often  makes  too  Isii^  a  wound.  A  round  sewing-needle  is 
best  for  all  oi^rations  on  the  lM>wels,  bladder,  or  writoneum.  Sutures 
may,  in  certain  l(K-alities — as,  for  instance,  the  scali> — be  substituted  bv 
strips  of  gauze  fixc<I  first  on  one  side  of  the  wound  by  collo«lion;  the 
lips  are  to  be  a])proxiniated  hy  traction  on  the  strip,  which  must  then  be 
seciirwl  on  the  opposite  side  by  more  collotliou.  Aiter  removal  of  sutures 
the  snnie  means  can  he  employed  to  sup|iort  the  wound.  Adhesive  straps 
shduld  never  I)e  u.<c(i  to  tlraw  a  womid  together,  but  may  be  employed 
to  take  sti-iiin  oH'the  stitches  or  to  supiwrt  the  retH.'nt  scar  by  interposinz 
si'venil  liiyers  of  antis<'ptic  or  asejitic  gauze.  Antiseptic  ctuupresses  and 
pi-oper  bandnges,  exercising  pressure  thrxuigh  layers  of  elastic  materiab, 
sucli  its  cotton,  (Kikimi,  etc.,  sometimes  serve  as  sncccdnnea  to  suturing  by 
maiutaiuing  (piiet  nftlie  (ieeiier  parts,  promoting  drainage,  and  relieviug 
stniin  upon  the  stitches. 

H-ip<'nti:ds  re(|uisite  for  go<Ml  wound-dressings  arc  that  they  sliall  be 
nhsorhcnt — /.  *■.  favor  drying,  which  interferes  with  gcrm-gntwth — and 
that  tliev  shiill  contain  germicidal  substjinees,  jireventing  infection  of  the 
disc'lijirges,  which  in  tuni  uiayroaeli  the  wcnnul :  both  of  these  propertiw 
render  fret|Uciit  dressing  nnneccssarv,  thus  giving  rexf  to  the  woiHitL 
Sti'i-ill/ed  iiKlnfnrni  pn>nHttes  drying  ot'  the  secretions,  and,  if  sepsis  occurs, 
will  lit'l|>  tn  (h'stmy  the  resultant  |)t(miaincs.  One  indication  forchanff 
jiig  the  dressings  will  be  their  pcnetnition  by  the  dischai^'s,  but  if  the 
diselinn^e  is  slight  inul  prompt  drying  occurs  at  the  maigijis  of  the  stained 
area,  a  pad  nf  f'resli  nutiseptie  g-aiize  may  be  st'cured  over  that  part  if  it  l« 
undesinil>l(^  to  uncover  the  wdund.  Again,  if  the  tem|M'rature  indicate* 
trouble  wliieh  is  not  cxjUainable  by  conii)lications  located  elsewhere,  the 
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MUicI  muBt  be  in8j>ectc(l,  lest  drninngc  be  defective  or  infection  may  have 
jurrod. 

jOofUffitt^'^noi  TVeaimetti. — During  tlio  firet  few  days  eimplr,  easily- 
'*  ible  liquid  or  iinft  diet  ii*  indicated,  after  whioh,  if  the  lx>wels  act 
normnMy,  fever  being  absent,  urdinarj'  full  diet  nmy  be  given  j-hould  the 

JKiticnt  di-sin*  it.  If  V*^  (ifblitoil  nr  iin^vtons  dniin  nf  |iiis  has  (xvnn'Lil, 
oreod  alinientutioit  may  be  r(.Hjiii!!<itL',  with  stimulants,  as  alcohol  in  :H>me 
form,  auti  t^neh  drugs  u^  Htnmnuiaf  t<tryehnin,  dtgitalii*,  (juiiiiue,  ete. 
AVateh  must  be  kept  thni  the  bindder  is  pro|»erly  emptied — that  llw 
rtrnni  and  alvine  fecretionB  are  nornuil  in  character  and  ijuantity.  Proper 
ak^-p  mnst.  bo  secured,  e-ipeeially  for  the  vouitg  and  the  old. 
H  Treetment  of  Lacerat«d  and  Contus«)d  Wotmda. — \fi  iKime  eun- 
Hbe^iijn  i^  pivsent  in  nmst  latvnitii)  wcimikIh,  the  trciitment  uf  ImjIIi 
varieties  will  be  considered  together. 

The  cleansing  and  rendering  these  wounds  thoroughly  a5eptio  i»  a 
roost  difficult  tn^k,  which  is  too  often  but  iKirtiiilly  done  :  still,  every 
ivasooable  eflbrt  must  be  made.  Tube-ilniinajre  inu»t  be  empluyal  nnle« 
the  wound  lie  >ni  sIuiimnI  and  situated  that  it  will  <lrHin  itsitlf.  The  aii- 
TKirently  hcipelcssly  daniagi-d  tissues  may  l>e  removed,  except  aiwHil  tfie 
face,  moutli,  uml  ricalp,  wliere  the  va^tcularily  is  such  that  nothing  lutd 
better  In*  reimived.  Possibly  slight  trimming  of  the  margiriti  of  n  fai-e- 
woimd  in  order  to  {seenre  prinum'  union  may  be  pennissible,  bnt  unaided 
nature  will  heiv  dti  m;tr\"el.s  and  subsequent  tlef<>nnity  may  hiter  be  re- 
moved bv  operation.  .Sutures  are  nirely  advisnble  or  necessari'.  except 
in  the  face,  where  their  judicious  n*e  will  olV-n  secure  a  good  rei^ult.  Rest 
to  the  part,  with  a  vohiniiuous  dre^wing,  out8ide  of  which  dry  eold  may 
be  applied,  i^  often  useful,  lessening  the  severity  of  the  in  Summation 
.and  cunsetpient  sloughing.  With  extensively  cuolnscd  wounds  cold 
JDiu^t  be  cautiouslv  eniplnyeil.  lest  the  sloughing  Ije  incr<?««e<I.  Where 
iiusion  is  the  chief  fwitnrc  but  little  primary  heniorrluigi*  oeeni's,  as 
alao  true  of  lacemte<l  woumbt,  bnt  much  blcHMl  i^  extmvasnl«xl  in  the 
[iitr«ue'!i.  This  intei-ferea  with  the  circulation  in  the  tissues ;  hence  Klough- 
ig  \»  more  a|)t  to  Ih>  extensive  than  in  huTrnted  wounds,  m  that  sec(md- 
y  Iieinorrhng*',  when  the  sloughs  sppfinite,  i.-s  an  aecidcnt  to  be  drea«led. 
p|>iinHti"n  ami  destruction  of  tissue  by  sloughing  are  a|»t  to  oci-nr  in 
[itli  i-^L-i-t-s  of  woinids,  iU's|)irt'  all  cUVirts  to  secure?  Hntis«>psiH.  Such 
|niplii-:ilii)ns  as  spreading  cellulitis  or  g;mgrene,  or  any  varictv  nf  sepbis 
infeetion,  are  all  pi>ssibU>.  Kxlensivc  scurring  es}x.'ciiitlv  follows  con- 
wonmK  When  feasible,  if  s|>reading  celbditrs  with  free  snppii- 
^on  occnna,  antiee[>tie  irrigation  or  the  continuous  bath — warm  or  cold 
»nling  to  the  condition  as  to  flionghing,  etc. — i«  often  better  than  an 
inur\'  closed  drowing, 

l*rN(Ti*aEi>  WofNiw. — The  depth  of  these  wounds  is  greater  tlian 

wtiith.     They  are  pr<Hlncc<l  by  jMjinlwl  objects,  as  knives,  haynnetie> 

\»f  nailii,    umbrelta-fiticlcs  and    walking-mne;!),  Ap1int4>rA  nf  wood, 

etc.     The  dangers  of  these  wounds  an.- — liemorrliage  from  deep 

lis,  ilamagi'  t"  imjMirtant  nerves,  ]H'nctr:itimi  of  cnvitif.'JS  nnd  deep, 

Iprewling  -^upi munition.    When  ii)Hie(i>d  by  a  shari>  uninfected  instru- 

^as  a  tror-iir,  they  pursue  a  <-uursc  ^^itnihir  Ut  other  wounds,  but  when 

lug  from  a  rough  object,  such  as  a  Ixmrd-nail,  the  end  of  a  slake,  a 

[•rule,  and  Uke  objects,  the  reKult^;  dider,  bccunsc  often  frugmcnts 
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of  dotfaingj  the  inner  eole  of  a  shoe^  or  fngments  of  the  more 
tiBBues  are  torn  off  and  deposited  in  the  depths  otihe  wmmd.  ]!t  istibii 
fact,  rather  than  because  the  ^^oos  {danes  of  tiasae  diaiige  tfadr  rdb- 
tions  aiter  tlw  wound  has  becm  inflicted  so  that  exudates  oannot  flso^M^ 
which  explains  the  gravity  of  punctured  wounds.  Hoioe  for  tha^eatiB 
purposes  punctured  wounds  must  be  divided,  as  Van  Boxen  teadie^  into 
the  smooth  and  the  rouffh. 

Treatment — ^Hemorraage  having  been  arrested  and  as^MU  aecnnd 
and  maintfuned,  nothing  beyond  securing  rest  to  the  paita  by  ipliit 
or  position  is  requisite  for  the  smooth  variety.  If  imeotion  has  oo- 
cuired,  Eymptoms  of  deep  cellolitis  or  of  {denuids  or  peritmitis  wiD 
develop,  according  to  the  parts  involved,  in  which  case  l£e  therweutia 
of  these  conditions  are  indicated.  Kough  ponotates,  where  fordffBDO^M 
or  iragments  of  dead  tissues  may  be  present  to  act  as  infeobra  findp 
bodies,  must  be  treated  by  effectual  dimnfecti<m,  a  dnunage-tabe  intnh 
duoed  to  the  bottom  of  the  wound,  absolute  rest  of  ^  patt^  perfiapa  si^ 
plemented  by  primary  counter-openings,  and  certainly  by  a  flwflW^ 
number  of  meae  later  on  if  deep  suppuration  oocurs. 

Poisoned  Wounds. — These  are  treated  of  in  the  chapter  on  "Sm- 
ticfiemifi,  Pytemia,  and  Poisoned  Wounds,"  by  Dr.  Ourman,  and  will  n 
but  briefly  referred  to  here.  Formerly,  when  no  preservatives  were  cm- 
ployed  in  the  preparation  of  bodies  for  dissection,  so-called  duaeotioB- 
wounds  were  common  and  serious.  At  present  post-mortem  examinatiiai 
of  bodies  recently  dead  from  infective  diseases  are  practically  the  onlf 
source  for  these  wounds.  For  a  short  time  after  death  the  infeolin 
micro-oiganiama  can  maintain  their  virulence,  but  tiie  bacteria  of  poti^ 
faction  soon  replace  them,  after  which  only  local  inflammation  can  naok 
from  wounds  contaminated  during  post-mortem  examinations.  Hie 
bodies  of  those  dying  of  septicsemia,  pyeemia,  septic  peritonitis,  w  cf 
erysipelas  have  proved  the  most  dangerous.  Those  in  vigorous  heaUk 
and  in  the  habit  of  performing  post-mortem  examinations  are  nidf 
affected — i.  e.  they  have  an  acquired  immunity  frran  frequent  expoaors. 

Symptoms. — These  vary  with  the  previous  health  and  the  poiaiML 
Sometimes  a  pustule  forms,  ruptures,  scabs  over  temporarily,  and  a  paii' 
ful  inflamed  ulcer  forms,  persisting  for  months ;  again,  a  wmri-like  mm 
form^,  Ijoth  conditions  bemg  often  tubercular.  A  combination  of  load 
and  systemic  infection  is  more  common,  where  the  puncture  or  woaaA 
becomes  inflamed  and  suppurates;  the  superficial  or  deep  lymphatiB 
vessels,  or  t>oth  sets,  become  involved;  the  lymphatic  glands  enluM 
and  often  suppnrute  ;  while  early  in  the  case  a  ehup  r^r,  followed  ^ 
fever,  and  i>erhaps  sweating,  is  common.  Some  cases  belon^ng  to  tto 
class  liave  a  repetition  of  rigors ;  a  typhoid  state  is  eariy  developed,  inA 
nutltiplc  glandular  suppuration,  and  purulent  peri-adenitis  involving  t^ 
axilla,  neck,  and  side  of  the  thorax.  In  some  of  the  more  seiioos  caM 
neither  distinct  loctil  symptoms  nor  involvement  of  the  lymphatic  v» 
sels  precede  the  onset  of  the  constitutional  symptoms  ana  the  axiUiif 
adenitis,  etc. 

The  progrnoaifi  in  this  last  class  of  cases  is  bad,  death  oftoi  taking  ^M> 
in  fnmi  a  fewdays  to  three  or  fourwceks.  More  rarely  recov^euU^ 
leaving  an  impaired  constitution  for  long  periods  or  for  life. 

Treatment. — When  the  injur}'  is  recc^nized  at  the  tim^  enoonnp 
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ling,  cleanse  carefully  by  prompt  soaking  of  the  part 
ible  germicidal  doriittun  altainnolc,  follownl  by  a  moi^ 


in  the 
moist  iinti- 
88Ulg.  Sores  «ud  wart-s  niu*t  bi-  destroyed  by  caustics  or  curvt- 
itii.  The  bmwiiv  indiimlions  of  tH-llulitis  ^lu^t  Ih"  frcclv  incisc<l, 
to  be  (.)|x!no>i  an(IdmiiiiKl,aiKUluugh8  be  allowed  exit.  !Matsiires 
»  tlie  muinleiiaiicc  of  (lie  |MiticutV  r^li-englh  tniiM  be  tilled,  f-wh 
ant-*  and  girfwl,  *-asily-di}jf«tibIe  fi*od.  (Jardiat:  s*timiilanrA — 
,<]uinine,  and  digitalifi — iiiv  invaluable.  Slctji)  must  be  fteenrwl 
limiitaling  [Hiweiv  o(  the  f^kiii,  Uiwelw,  and  kiumryn  wiled  iJjHm. 
rsioss. —  Pnesc  lire  siibciitaiKy>ii3  lacerations,  the  skin  f*i]rl:ioe 
;  anbroken.  They  arc  caueed  by  blows  with  hard,  blunt 
r  by  violent  eomprustyon.  The  connective  tissue  with  its 
iffers  mogt,  but  muscles,  veinss  arteries,  and  lymphatics  may 
!eratctl,  thf  iirrves  ejieapiu<;  as  a  rule.  Kveri,'  grade,  from  a 
.ise  to  u  im]]«-)icalion  of  the  iKirt,  mny  oeenr.  In  the  slighter 
ew  vesN'lrt  art'  ru])tured,  pnn-hicing  (^welling  and  diR-ukfrutiou 
rts.  In  other  instances,  when;  ihe  tissues  are  hix  nr  the  injury 
a»  In  a  enish  of  a  limb,  the  major  part  of  the  skin  may  be 
iS  freni  the  deep  fiu-eJa  and  the  intermuscular  tipaccs  be  dis- 
r  such  nn  cnornion.s  extrava&ition  tfiat  death  resnlt>i  from  the 
jstnu'tioii  of  bl*>od  from  the  circulation. 
a  bkuKl-eullcciion  becomes  circumscribed  by  condensution  of 
inding  tissue,  it  is  called  a  ha-matomn,  in  certain  regions,  as  the 
riviug  a  prefix,  as  wiiliat-liieniatonm.  When  the  pr(.>88Ure  uf 
va^tion  prevents  fiirilicr  etfufiion  of  blooii,  this  usually  elotis, 
king  down  into  a  thick  n>4ldish  Huid.'  AbMirptiou  is  the  rule 
>  tissues  liavc  tlicir  nutrition  seriously  im])airtHl,  the  extruvusn- 
tgc,  or  in  prrtUitptminf/  romUfionji  infection  occun*,  when  su|>- 
ivill  take  place.  When  the  pressure  is  great,  km  tlial  the  nntri- 
e  skin  siriitped  fn>m  the  ttunjuefnt  tiiwucs  is  much  inqNiired^ 
a  tlimugli  wnich  infection  ocx'urs,  or  the  germs  may  reach  this 
ortK  rtMMtmtitr  thnaigh  the  cirtuilation.  In  t-ertain  liiealitied 
.  mont  n-:idi1y  tlian  in  others,  as  in  the  ihoRicie  iind  abdominal 
ei)li:illi:einatotiia  in  infants  never  apjx'ars  to  suppurate, 
ntaieil  tisifucH  sometimes  develop  a  layer  of  grauulalinn  tissue 
le  fffusinn,  which  maybe  converttnl  into  fibnjns  rissne,  orin 
lalhffimatnniata  iiit«i  bone.  The  central  liquid  |>oiiion  hceomes 
d,  ami  if  surronndwl  by  a  sac  of  tibn^jus  tisstic  a  serous  cyst 
.  Thi*  may  renialn  uiicliaugi-d,  or,  the  fluid  contents  being 
surtied,  a  dense  niib^s  is  left,  which  in  time  ]>erhaps  undergoes 
I. 
toms. — The  pain,  unless  a  nerve-trunk  is  involved,  its  depeutl- 

the  UMi*niou.  Thirt,  in  turn,  is  dia-  to  swellinjr,  which  varies 
amount  of  bloo<l  effn-ied  :ind  the  laxity  of  the  tis--ini;s.  The 
Ion  pniui|>tly  appears  if  tht"  bruise  l>c  w)[K'rliciiiI,  but  amy  not 

until  nmny  tfnys  have  pas.*ed  if  only  the  dcr'iK-r  parts  are 
or  the  extravaeutiou  occurs  beneath  u  dense  fawia.  First  dark 
c  color  changes  to  green,  then  to  yellow,  finally  fading  out.  If 
»8cl  be  oiitcernvd,  the  loss  of  bh>od  may  be  veiy  dnngeroua, 
U,  as  in  a  case  of  my  own  where  the  external  iliac  vein  with 

I  cliflngisK  to  u  liglUvr  Ituc  vtlu-n  cX|kmw>1  to  (lie  air. 
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the  deep  circumflex  artenr  was  torn.  The  eztraTaaation  oocaped  dn 
whole  lower  extremity,  and  formed  an  enormcKU  enbperitinieal  hwnitoiWL 
Fever  is  usually  in  proportion  to  the  extnvaaotion  and  lacezation  rf 
tissues — *. «.  the  amount  of  fibrin-fennent  and  nac^ns  absorbed.  Whni 
near  the  sur&ce  the  overlying  skin  presents  iJie  eridenoes  of  ft  plutiD 
inflammation,  which  soon  diaappears  unless  infectvm  causes  soppontioB. 
Treatment. — ^Rest  for  the  part,  and  qiirit  and  water  or  dilated  kid* 
water  lotions  so  applied  as  to  pennit  constant  evaporatifui  taking  ^ao^ 
serve  best  ibr  tiie  more  superGcial  varieties.  In  the  more  severe  caan 
gentle  elastic  pressure,  effected  by  bandages  q^lied  over  a  tliiok  laTar 
of  cotton-wool,  aJ^T  liaving  em^ed  all  blebs  and  protected  tJiem  airti- 
eeptically,  often  checks  the  effusion  and  promotes  aJbsorpticm.  BecuM 
in  severe  contusions  portions  of  the  skin  may  have  been  killed^  1^ 
antiseptic  dresung  must  always  be  applied  to  obviate  accidental  inftolMB. 
Where  the  tension  compromises  the  mtegrity  (xT  the  parts  or  sttppnntfwa 
seems  imminent,  aseptic  aspiration,  followed  by  pressure,  ia  indioatoi 
When  the  collateral  circulation  is  seriously  inteif««l  with,  as  the  Uood 
probably  comes  from  a  lai^  vessel  or  vessel^  incision,  Ugataza^  ud 
prober  drainage  and  asepsis  are  indicated. 

Tradhatio  DnuBEOic. 

This,  which  sometimes  follows  certun  injuries  or  opexatiMi^  renlli 
from  several  distinct  conditions.  Thus  it  is  a  symptom  of  amoo  tai- 
matio  fever,  when  it  usually  becomes  pronounoed  during  the  noglitof 
this — ^viz.  from  the  second  to  the  fifUi  day — subsiding  widi  dw  few 
producing  it.  It  is  most  marked  at  night,  and  is  usuuly  in  {ffoputiaa 
to  the  pulse  and  temperature. 

Prognosis. — This  is  favorable  if  the  cause  is  rranovable,  as  ia  usnlty 
the  case. 

Treatment. — Disinfection  and  drainage  of  the  wonnd,  with  ooU  to 
the  head,  laxatives,  and  possibly  diaphoretics  or  diuretics  to  aid  in  t^ 
excretion  of  ptomaines,  are  all  that  are  requisite.  Accidental  or  opentirc 
traumatisms  inflicted  upon  those  previously  subjected  to  prolonged  braift* 
work,  ei<pGciaIly  if  of  a  susceptible  nervous  temperament,  occasioaiUy 
give  rise  to  a  delirium  sometimes  called  nervous  traumaiie  deHritm. 
This  occurs  without  fever  and  in  those  not  addicted  to  the  use  of 
alcohol.  While  usually  low  and  muttering,  the  ddirium  may  be 
violent,  even  maniacal. 

Prognosis. — This  is  usually  favorable,  especially  if  sufficient  flle^ 
can  l)e  secured. 

Treatment. — Carefully-selected,  nourishing  food,  with  stimulants  if 
requisite,  will  improve  the  nutrition  of  the  nervous  sj^stem,  whi<^  !■• 
sufteretl  from  the  previous  over-strain.  While  this  is  being  effected  At 
cerebral  centres  must  be  kept  at  rest,  to  prevent  exhaustion,  by  4* 
judicious  UKC  of  opium,  bromides,  cliloral,  or  a  combination  of  the  buA 
two.     Quiet  of  mind  and  Ixnly  should  be  maintained. 

DKMitrrM  TitKMEXf^,  or  the  delirium  occurring  in  alcoholics,  is  dun^ 
terizeil  in  its  uucompHciited  forms  by  the  absence  of  fever,  butitmnrt 
not  be  forf!;ottcn  that  it  may  »x:cur  after  a  serious  injury,  which  in  todf 
produces  fever.    The  delirium  is  usually  of  the  low  muttering  bu^i 
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vit;ilant  ffiTta,  with  delusions,  the  piitiont  swing  snakes,  insects  of  all 
kinUii,  auintaLt^  oi*  devils,  cuuKttiutly  couvei'sin)^  with  liiuuiull',  and,  wlule 
capable  (if  answerinj^  mliitmiUy  on  other  siiltjectt^  llian  \\\a  dcltusionK, 
when  left  to  hiriis*-If  pminptly  Ixi-iiminjLi  njpiin  ineiiherent.  At  times 
maiiiiieul  outlirL-iiks  ix-t'iir,  with  jiiuifidiil  and  miinleruus  itn|iiilf<'s,  n.suiilly 
RMilting  Citim  injury  rewivcd  dnrinfj;  idenholie  exce.s.-se-'S :  thi^  is  tnie 
vtaniti  (5  potu.  Such  a])purt'ntly  suicidal  lu't^  as  iuni|)ing  fnnn  windows 
are  often  only  eflorts  to  pet  uwuy  fnmi  pursuing  devils  or  imnginan"  per- 
sons llireiiteniriii  bodily  injnn,'.  UnleM  restrained,  the  patient  wdl  not 
renniin  in  l>ed,  mnkin^^  etltii-tft  to  ffct  up  despite  a  Uii^kiin  limit.  The  skin 
is  rnoi^!,  the  hands  slinking;  the  t<ingiie  when  pnitriKltKl  is  tremulous, 
coatctl  with  creamy  fur  :il  tir^t.  later,  in  binl  chr-s,  dry.  bn>wn,  aiid  eov- 
creil  witli  tiunles ;  the  \mW  is  lull,  wift,  and  ipiirk ;  and  the  (eniiK'nitui-e 
)»  about  normal.  The  faoo  imd  whole  manner  indicate  stispiemn  and 
fenr.  Com^tiptition  is  the  rule;  complet«^  anorexia  is  present,  ahhougb 
flnid<  mav  lie  greeslily  swidlowed.  and  sleeji  is  ini|KtK:*iide. 

ProBUOsia. —  IT  the  p;itieut  ij*  young  and  has  sonuil  kidneys,  recovery 
is  the  rule,  but  when  the  reverse  ubtjilns  death  by  extmustinu  is  not  un- 
common. 

TreatmoDl;. — In  clninkanls  attention  to  tliu  Iwwels,  anodynes  tt>  pro- 
duet'  sK'ep,  pn)[ier  I'immI,  and  les.'^ening  (but  not<  stopping)  stinnilants  will 
often  wartl  off  an  attai'k,  which  tlic  exjKrrienceil  siirgc«in  aiilicijiates  in 
those  Iremnhms,  sleeples-  individn!d.s  so  often  bnnigiit  into  our  iai-ge 
Ini-ipitaK.  Tnaunatisni.-*  hiflieted  upon  inilivalnals  who  are  only  nnxl- 
erate  drinkei-s  often  suffice  U>  briny;  on  delirium  tremens,  winch  other- 
wisir  would  never  luive  oi'eurrc<i.  Stidden  wilhdrawul  of  the  aceua- 
tomed  stimuhuit  sometime^  prucipitJites  au  attack. 

IViiring  an  attack  two  indiiiitious  are  iin|)enitive — viK.  to  induiH-  sleep, 
thup  pn-venting  fatal  exhati>tion  nf  the  nerve-centres,  and  to  nifiintnin 
their  nutrition  by  pn»pcr  f<pod.  A  laxative  or  uu  enema  should  be  given, 
and,  as  liquids  are  usually  acceptable,  the  {tatient  can  be  induced  to  take 
beef-tea  or  meat-brotlis,  wldcli,  in  the  ease  es|>ecially  of  old  drunkards, 
will  be  rciidenxi  mon-  |ialatablc  by  considerable  c)uantiti<'S  of  cayenne 
pepiKT,  this  eondiment  iwting  as  a  stimulant  nf  both  digestion  an^l  the 
circulation.  CX'casionally  force<l  feeding  with  the  stoniacb-tulie  nciv  be 
rifjai-^ile.  M'tlh  the  older  |Milicnls,  wlu-rc  the  kidncvs  an*  apt  lo  Ik*  dam- 
agt-il,  opium  in  not  advisable,  but  in  vonng,  suun<1  patients  the  hypodennio 
use  of  iuorj)hia  may  pmve  usf>ful.  Clilond,  in  fnmi  I-'i-  to  20-pr.  doses, 
coudune*l  with  {xitiissuim  bromidc.ever)' two  hours  until  sleep  is  induced, 
and  <-arefidly  M-atchc*!,  is  usually  Iwilh  safer  and  more  prompt  la  action. 
While  it  may  be  safe  to  at  onee  willidniw  nil  stimnlnnts  from  the  young 
and  mbust,  such  practice  is  not  wise  in  the  old  or  in  feeble  pntient& 
That  stimuhuit  which  the  iudividual  L*^  ae-eustomed  to  should  be  given, 
but  in  snudler  ipiantiticB  than  usual,  and  it  should  be  gradually  with- 
drawn. After  securing  prolonged  sleep,  tonics,  ffttd  food,  and  gradual 
B(op}iag(>  of  stimnlnnts  will  usually  effect  a  cure.  The  jiidieions  nse  of 
etr^-cbnia  h_vp<xlennieii!ly  will  aid  ibis,  while  supporting  the  heart  and 
nervous  system.  While  it  may  be  possilile  to  seoure  to  the  bed  a  initient 
who  has  a  fractured  limb,  it  is  exceedingly  dillicult  to  avoid  lurther 
injury  to  this,  a  simple  fracture  often  being  convertwl  into  a  e<mn»outtd 
one.     Where,  awing  to  rcstli^ssncsis,  well-]iadded  splints  cannot  oe  eni- 
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ployed — for  the  imtieat  will  pntbnbly  break  a  ji^^-aim  rfpe-^in^'  bv  ihhiikI- 
mp  the  limb  about — the  limb  miiNt  be  enveloped  in  an  antiseptic  dre&s-^ 
iug  and  then  tiriuly  buudagvd  in  a  feuUier  uiUaw,     If  now  the  injniyfl 
Imi  rcmlered  (i)mpfiimd.  no  8|)ecial  Imriii  will  n-wiilt.     St-eiiring  |i»tit'nta 
to  the  bed  by  appropriate  ap|Miratus  wilt  often  be  requisite,  as  they  will 
get  up  and  Nvulk  even  upon  u  broken  limb. 


Tbaumatic  Hystebia. 

Tliix  term  is  applied  to  the  nervous  symptoms  often  ob«*ervcd  after 
seven.'  phvfiifsd  slioek,  esi>eei:illy   when  rombincd  with  mental  slwH'k.' 
As  sueh  eimiltiniitiims  ure  mon^  fnypiuiit    sifter  raihvuy  aeeident*!,  iho 
term  "eriiipn*»ion  of  the  spine"  ha.*  U'on  until  recciilly  often  applitil  to 
the  eoudition,  or  "  railway  spine,"  but  t^imilar  ca^es  result  fnim  uiber^ 
fnmis  of  ueeident.     Physical  injuriea  to  the  nervous  ^itteni,  or  tbp  n^-^ 
suits  of  sineli,  a»  iiiflajnuiatoiy  or  dofrenerative  elmnges ;  tlie  arousing  of 
liitcnT   ]mfli4)lugieal   eniiditton!^   with   all   disrant  it)Jnne.s  of  iHTtpliemJ 
uerves  giving   rif^e   to   reflex  effo^rts;  ^r  .in  amending  neuritis  cMii^in^.fl 
eeiitnil  (wuUle, — luust  not  Iw  tHfnfounded  with  tnuimatie  hysterin.        1 

XeiiniJ-thciU!!,  arising  HH  it  dofH  fnim '•  a  general  defect  in  the  nutri- 
tion and  action  of  the  ner\-on8  system,"  must  not  be  eonfoumlecl  with 
tmunuitic  hyj^teria,  Aetronling  to  Thttrbum,  the  foUo«ing  enmplexus 
of  svmptoms  is,  with  -ilight  vtiriutions,  eonjitfllit  at\iT  mnnv  iniurie-S, 
espc«.-ijilly  niilway  ones  ;  it  fullovvs  dioee  of  tihuek,  showing  e.\lmu.iti«»n  of  j 
the  iH-rvoufi  system,  hut  usiiidly  woim  ilisiipiK'ars  uinh-r  "lime"  trenfmentjj 
nud  must  be  can-'fully  distingiiisiied  from  hysteria. 

Symptoms  of  Neuraethenia. — These  iire  "general  debilitv,confiL«uon| 
of  thought,  loftiiof  memory,  mental  irritabihty,di8tnrl>«l  sleep,  drwimiiig, 
hisidache   (usually  posterior),  interfervnec  with  visual  aeeimmi<Mkiti<iu, 
photf. phobia,  piilpitiiiion,  frequency  nf  pulse,  dyspeptic  troubles  (furrrdL^ 
tongue,  fold  Urtalh,  coueiimtion.  and  nau«ea  or  epipiHtrie  pain),  (<weat-W 
ing,  a  euiieenlnited  eoudition  of  the  urine,  elc."*     Hhile  nruraslhenia 
ie  often  a.ss«iriated  with  hysteria,  and  in  much  more  fn-quent  than  the 
latter,  it  is  prtrbahly  a  distinct  eoudition,  liytit«ria  being  due  to  "  sug- 
gestion *' or  "auti>-wnggestiiiu,"  and  ueunis-thenia  to  mcrt'  exhaustion.      m 

Age  predisposes  to  tninmatJc  liysteria  and  neunisihenia,  these  affcHv" 
rions  liehiuging  chiefly  to  miildlc  life.      Hysteria  is  more  likely  to  m-^-iir 
in  females  if  injured,  hut  as  nioi-e  males  are  exixwed  to  the  cnuses  **f  ^ 
truimiatic  hysteria,  more  men  nelually  sufft-'r  from  it,     A  neurotic  tempera-'fl 
ment  and  chronica  nleoholistn  both  favor  Iranmntie  hysteria,  as  they  do 
the  ordiaary  fWnii,  hut  do  not  have  so  much  influence  as  in  the  latter 
variety,  cspeeially   tlie    neurutie   teniperauicut.     TImj  exciting  eauisc 

'Op]icnhcim  ca\U  th<«e  troiiblce  tntHm.itic  ncnrotwychoecd.  T1iorl>uni  clu»iria(| 
riincliii[i:il  iiL'tiroF-t^fHllrtwini;  tranmiliiimitiLH  fnllowK:  I.  Acute  (•Hect!i:  (it|  i;i>ni>rnl  iwrrftus] 
d*prwteiou— "ehoek"  or  "TOlUptu;;"  {(•)  a  cii'irv  locvlizvd  nnd  dcfinr*!  ili»liirii«tuv  of 
cerebral  u-nrtiail)  origin— "wrnte  hvi-teria"  or  "  hysterics."  2.  ChiDnk- uHi-r-f llwu :  (a) 
puvnU  ti«rvuui<  dcprvmioii — "noiirtutlFiMiia;"  I'ftt  a  mnro  Imrsliied  nnil  dclitmt  <li«lnrl>- 
ancc  of  <vrplinl  (wmicali  origin — "cfinmic  hj-Bteria."  TIiorlnim'-idL'Itiiitionorirntimntio 
hysteria  bt:  "  A  functtonul  Kllorlion  ot  the  tici-vnni)  $rMoni  n-sultini;  from  an  injiin.-.  duo 
]irnl)al.>)y  to  a  i'linn|;i*  liK^li?^  in  ■omc  paninti  nf  the  rerpliral  cortex,  and  nuitiif«8t«d  br 
rarn>spoiidini;lv  nidl-<l(.'liTitd  iind  IiksUuiI  •■vDji|>t<iiii£." — A  Oontribntivn  to  lAt  SWiytfyiy 
tlK  fwiiMl  TorJ,  AVni.  Tlinrliiim,  K  S.,  B.8c.,  M.  D.  (Lond.),  p.  186  «  B*q. 

■ThotbHrn:  f)p.  fil.,  p.  IKa. 
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■ome  AcoidcDt,  but  mental  imprcsKioiie  have  a  lar)^  ttliare  Ui  the  causa- 
tion of  traunuici<>  hysteria  ;  thus  Thnrhurn  insists  thni  a  previous  p«rrimJ 
of  terror,  horriblo  surmundinjf*,  and  tho  instantaneous  occurrcnwT  of  the 
luvidfui  liavu  mon?  frtix-t  tliaii  the  nlivhiail  iujiirv.  Dirwt  injur.'  to  a 
i)cr\'e-trunk  is  a  "p<rfi"nt  cause"  nf  liysttriiu  While  the  seventv  of  the 
tniumatism  itself  ms  no  special  determining  influence,  the  locality  hue, 
•*  pompletc  heniianiDsthesiu  or  douhlc  niitnojilefria"  on  the  Hinio  side  as 
tliat  of  the  lesion  often  occurring;  after  head-injuries  Siirfiieal  nitrations 
mrc  trauniatiMur;,  and  often  Rive  rise  to  variou.">  fuiietioniil  neuroses. 

Symptoms. —  W'liile  the  onlinarv  ■«!r«iiniiijr,  laughter,  erying,  or 
poasitilv  uoiivuIttiouM  «i  often  ohwrvcd  atVr  aeeidcnt*  are  cvane^-ent 
sikI  of  nti  uionient,  huiving  at  mn^^t  unnc  tc-nipiraiy  nervoiii;  exhautrtion, 
thew  are  certain  |io«'uliarilics  obscrvahle  at  times,  esixvially  after  railrniul 
accidents  Thus  JlWti^■nt■^  will  niainlain  that  theylinve  Ihh!ii  unconscious 
for  a  hmger  or  shorter  iH'riixl,  vet  invc.Hlipitinn  sh<iW8  liy  tlit'  sdisencc  (tf 
vomiting,  relaxation  nf  the  j^iminctcrs  etc.  that  this  conditinn  i-ould  not 
liave  been  due  tu  eerebmt  eoneu^iou,  Such  piitieiitii  walk,  tnivel  h)ngdis- 
tuioca,  do  many  volnntar}'  acts  almost  antomaticallv,  sometimes  regaitiing 
their  consciomaieaB,  a*  (liev  describe  it,  after  a  considerable  interval  of  time 
an<I  di.i-tanoe  of  i(|iaec.  They  prej>en(  a  pceuliar  dazf^l  appeamnee — in  fact, 
resemble  in  many  wnya  those  in  the  sfimnanibidistic  state.  Exaf^mted 
ur  ]iun;ly  iniaginury  Htatemcuts  are  made  |M'rtaining  to  the  a<-cident. 
Theae  illnsions  are  proUdily  the  reriulbi  of  "aulivsuf^wtion"  during  a 
Mate  closely  approximnting  that  of  the  "  minor  degrees  nf  hypnotism."' 
Thwe  preecdiug  conditi^ms  Imve  bten  called  acute  hysteria,  while  tlntse 
following  belong  to  chronic  hyjiteria. 

It  will  l)e  im|x^f^ible  to  more  than  mention  the  chief  manifestations 
of  chn)nic  hysteria.  According  tu  Thorbnrn,  tliev  may  he — (1)  psychi- 
cal, including  cpileptifonu  attacks  and  liyii'teric^il  insanity  ;  (2)  motor, 
itteluding  iKiralyKiK  and  cotttractnrea  of  the  liinhs  and  t^jieciul  effectft 
upon  the  Lirj-nx  and  the  bladder ;  {-1)  wnsorv  wmjitomrt — ana-sthesia, 
hypenesthe!*ia,  and  panesthcsiie  of  the  general  or  jseiiijory  nerves  ;  and 
(4)  *-a.-<uiiotor,  secretory,  and  trrtpliic  tivublcs."'  lu  most  cases  8ym|j- 
t*mi*  snggi-^stivc  of  combine*!  neurasthenia  are  present. 

Prognoeia.— I'nder  favomble  eireurastmicejs  with  proper  ti-eatment, 
and  when  jRvuniary  compensntion  ts  not  sooght  or  is  promptly  granted, 
recovery  EHM^ms  frequently  tu  take  plutM.'.  C.'hrcinie  ulci>huliMii,  a  diittinet 
neurotic  lendemiy,  and  the  muU'  wx  are  iiiifavnndih'.  .MarktsI  chniiges  in 
severity  »>f  the  sj-mptonis,  transfcri-nee  frmn  one  -nidp  to  the  oiher,  and 
teui|i«)niry  disjipiK-iiraiice  nlfonl  groinuls  iiir  a  f'avondde  pp>gnosis. 

Treatinent. — l.-«ilatc  frxtm  friends  and  relatives,  enc<HiRige  use  of 
any  [Miretic  |nn,  discmin tenant -e  the  idea  that  true  paralysis  exist8, 
em]>loy  mai^fiage  and  famditmi,  weitre  prompt  settlement  of  Ic^l  que.*^ 
tions,  give  tonia'*,  possibly  employ  overfeeding,  and  eschew  bromides 
unless  ni.'ces^itatoil  by  "  much  eerebnil  excitement."  when  "  bromide  of 
ammonium  aptM-urs  prel'erahte  to  the  potash  .<«dt."'  Hypnotism  and 
'*  tran.^ereDce '    have  been  churned  to  be  eflieaeiouB  in  some  cast 


'  Tborbara,  (ft.  etL,  p.  194  ■  0^.  ecL,  p.  194. 


case«, 

»  OjL  rk,  pp.  224,  225l 
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Hemobbhaob. 

This  may  be  arterial,  venous,  or  capillary,  or  mav  arise  from  all  these 
sounds.  Unless  arteries  of  a  certain  size  are  divided,  bleeding  from  them 
and  from  the  veins  spontaneously  ceases  and  capillary  coxing  alone  persists. 
Ht'morrliagt,'  is  called  external  Avhen  occurring  upon  a  free  cutaneous  or 
nuicous  surface — internal  when  the  blood  is  pourcd  into  such  cavities  as 
those  of  the  alxlonieu,  [lericardium,  pleura,  or  mediastinum.  This  term  is 
sometimes  also  ajH>lie<l  to  hemorrhages  into  hollow  viscera,  as  the  stomach, 
intestines,  or  bladder.  When  blood  is  poured  out  in  small  amount  into 
the  cellular  tissue  ecchymoses  or  bruises  result,  while  if  the  amount  be 
lai^'  the  term  "extravasation"  is  employetl.  Traumatic  hemorrhages 
are  called  "primary"  when  immediately  following  the  injun*;  "inte^ 
mediarj' "  when  they  occur  between  the  stage  of  shock  and  tfiat  marked 
by  su]>puration,  the  bleeding  resulting  either  from  the  increased  \-ascuUr 
tension  of  rt?aetion  or  from  coagula  occluding  vessels  becoming  loosened br 
the  i)reniature  removal  of  external  pressure;  "  eecondarj-"  when  they  occur 
atler  supi)unLtinn  has  becu  established,  beiug  due  to  separation  of  sloughs 
involving  the  vessels,  or  to  septic  or  infective  inflammation  of  the  veseebi 
leading  to  their  ulceration  or  rupture  or  to  the  solution  of  the  occluding 
thrombi;  "parenchymatous"  when  there  is  a  general  capillar^' oozii^i 
due  either  to  intlanimator}'  dilatation  and  canalization  of  the  smaller 
vessels  or  to  tliromljosis  of  the  principal  vein  or  veins. 

Treatment  of  Hemorrhage. — Greiit  losses  of  blood  are  dangerous 
l)e<-au!*e  iif  the  risk  of  fatal  syncope.  This  i^ust  Ije  combated  bv  the 
retention  of  a  functioning  amount  of  blood  in  the  brain,  especially  in 
the  resi>ir.itory  centres.  The  head  and  shoulders  ghoidd  be  promptlv 
JowtTeil,  and  this  jnisition  niaintainetl  by  elevating  the  foot  of  the  bed 
some  iucht's,  ncitlier  pillow  nor  bolster  being  left  beneath  the  head.  The 
limbs  should  be  raised  nearly  to  a  right  angle  with  the  IkkIv,  and  thus 
held.  Soriictiincs,  instead  of  this,  Esniarch  or  ordinary'  muslin  bandages 
can  be  iipplied  to  one  or  all  of  the  Hmbs,  or  digital  or  instrumental  coiB- 
jmssion  of  the  arteries  of  the  limbs  may  be  substituted.  Many  lives 
would  lif  sived  if  the  more  essential,  if  not  all,  of  these  measures  were 
)iistitiitL<l  where  the  accident  has  (X'curred,  instead  of  ^raiting  for  rcmo\">l 
to  ii  !ins]iital,  liousi',  (.ir  even  to  a  couch. 

Next,  stimulants  by  the  mouth  or  rectum  must  be  employed.  Tnr- 
])cutiiic  H'ctal  cncninta  act  well.  Subcutaneously,  whiskey,  ether, atropiii 
and  strychnia  will  prove  beneficial.  Artificial  lieat  by  hot  bottles,  and 
a  sinapism  over  the  heart,  are  useful.  Transfusion  of  a  sidine  solutirtl 
iiit'i  tlic  cellular  tissue  of  tiic  jM^-toral  or  abdominal  region,  by  means  of 
a  Iiypodcrtnic  needle  attacluil  to  a  few  feet  of  small  rubber  tubing  and* 
funnel,  nets  nearly  as  well  as  intravenous  saline  transfusion,  and  is  much 
moi-c  reiiilily  ilnnc :  indeed,  eonsidenible  (piautities  of  sterilizeil  normal 
Kilt  siiliition  in;iy  be  injected  in  a  shoit  time  by  the  raj>id  use  of  auonli- 
n:iry  liyp(idernii<'  syringe.  As  occasion  ]>ennits,  concentrated  hot  meal- 
cssenees.  milk,  hot  enlVce.  etc,  nnist  be  given — /.  e.  liquids  which  when 
al)s<irlH>iI  will  su|)iilv  the  heart  with  a  bulk  of  fluid  sutticient  to  carrr  cD 
its  f'niietiiins.  As  llie  patient  rallies  th<'  bandages  nuist,  one  hv  one,  he 
cauliciisly  removed,  the  limbs  then  lowcrcil,  but  the  dejiendent  |)Ositii'a 
of  the  licatl  must  be  maintained  until  all  risk  of  syncoiw  bus  ]vtssctl  awsv. 
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Ijalor,  Iron,  Umirs  ninl  niUriti»ni.s  ft»o(I  an»  indinated  to  wipply  the  lofis 
of  r»fl  iv\U.  y.r^*t,  miljiluiric  m-ul,  jicctnU'  of  li-iid  with  opium,  have  all 
bpcD  occnMoniillv  ijs«.'fiil  in  rtii-iirrinp  iH-ninn-lmp's*  wIhtl-  the  I»l<iHiitif» 
pointrt  rnnniU  Ik'  n-ju-hn!— i".  «-.  itj  I'litfmrrhagta,  hn'miitcnicfiii*.  elc. 

IIXM««TA--ilB. — Tilt'  hx-al  nienn.s  for  ten)|»ur.iry  hienio:>tj|.'<is  are  local 
prK»«iw  by  fingLTs,  cnnipnftwcs,  tourniquets,  hanJag«s,  rtc  ovRr  the 
wniiml  tir  oil  tho  blooding  vo^scl  iu  the  M-onud ;  (ximjui-ftsion  of  th*> 
main  vi-x»W'l  alwivo  or  l)elow  the  wound  l>y  siniilnr  ni«i.suiv^  ;  and  flexiim, 
iMpci'iiilly  of  the  elliow  or  knt-c,  for  wouuds  of  thf  nrtmcrt  tit'  th<?  hiiiid 
(»r  f'H'i.  A  ooinprfHM  hIiouUI  Ik-  plmxfil  in  fitmt  iif  the  fllMnv  or  behind 
tht*  knif,  anil  llu-  liiulr  In-ut  until  hlw^diufr  f^'Jiw-S  *■!"'  luemlKT  heitig 
lhui«  ni.iintnine<l  hy  a  hnndkerehic^f  or  hnndiigr.  Only  Mirh  .ttyptit^  arc 
]K>nnis.sil)lt>  at<  imitulc  or  luit<teu  Xatun^V  cfiortt>,  which  are,  in  tlii;  ivx 
of  anorio-.  le*y*rnin(j  of  euHhre  ami  netniftion  within  their  sheath?,  with 
ihi.'  i'Tiiialiun  of  ait  external  aud  au  iiiHTnal  elot,  and  iu  veins  tlwir  tx>\' 
la{)H'  and  ituiseipK-ut  throni)H»MH. 

KxiKksun'  of  wuund.<4  to  the  air  after  rcmovinjt  all  Hots,  a  cuiTcnt  of 
cohl  wnler  tlitwin^  over  their  (jurfaw-s,  »ir  iee  il*clf  tii  the  wuundii  or 
nppli'Hl  over  the  drcK-iin^ryt  by  means  of  lui  ioe-bng  or  an  ioivbliuldcr,  are 
tin-  iM-^t  niean>  of  employing  coUL 

Hilt  water(l'J.'j'=-i;M)'°  F.,  roughly  e.-tim:i1e<l  as  lliegivalest  heat  Iwsir- 
ahle  for  a  few  nwnients  by  iIk*  hark  of  the  !iao<l),  liotmnl  over  or  better 
applietl  by  prus)>ing  a  towel  wrung  out  of  the  uiitcr  on  the  wound,  acta  bot- 
t«^T  llian  fold  and  doe^  not  depress  the  vital  jiowers.  Aleohol  or  tincture  of 
itMline  pno'or  varinuj<Iv  diluttnl  liaf  bofii  nue<x'fu*fuUy  employed  by  some. 
Pi-n-hloridc  and  subHOlphalc  iif  inwi  an*  iMipular  but  unreliable  slyiitie'*; 
mortiovrr,  they  n-udcr  )isi-|i.«is  and  ininnMlittte  union  iui|)o.'wiblc.  While 
Miui-H-I's  solution  is  uwfiil  for  free  ble^nling  fniin  Iceeh-bites,  it  if  In-tter 
even  for -U''b  aividents  t4t  tnmHfix  the  bus  of  the  minute  wounds  with 
fine  nrwing-iui'dles,  around  wu-li  of  whien  a  figure-of-8  ligature  sliouhl 
bt>  eut^t.  Tannie  and  ^llie  acids  are  \etie  objectioniible  than  the  inm 
tult^,  while  »Iui>i  np[il{ed  by  nieani^  of  cotton  Kiliirated  in  a  hot  solution 
lia.-*  In-en  inneh  vaunted ;  pmlwbly  fH-rMurr  ha.-  much  to  dti  wiili  ItM  etti- 
i-aey,  and  nn  iodoform *-;,muze  tam]M>n  would  l>i'  vastly  U-tler.  Th(«« 
ebemieal  .ntyptieH  are  only  nieutioue<l  to  condemn  litem,  eit-ept  where 
iiutbin^  v\>v  is  availuble,  as  Mill  sipmetim*>s  (Ktnir.* 

The  ariual  cttufrrif,  applii'd  at  a  dull-red  heat,  is  mo»rt  cffioient  when 
priinnr}'  union  i»  not  aimed  at  or  in  the  peritoneal  envity,  in  the  latter 
CM.-je  no  c^'hnr  toeing  .■*<'ptir.it«l.  The  eautery  is  often  the  only  resort  in 
Burh  MiM-mtions  as  n'oioval  of  the  up|>er  maxilla,  where  the  vessels  wui- 
not  Im-  istdult'fl.  The  (henm»-eaiilery  is  (lie  l«!si  form,  but  any  mebillic 
ffillistam'e,  OS  win-,  knitting-ne«'<nes,  ete.,  can  be  heated  in  tlie  fire  or  jpw. 

Bleasuree  for  the  Pennanent  Arrest  of  Hemorrhage. — While  tlic 
mutrrv  for  certain  «ises  :ind  fhc  aiitis<'plie  1ani]M>n:ule  m:iv  be  employetl 
for  ibt-.  nurjMi-i*',  certain  oiIht  measure:^  are  more  eoinmonly  employed. 

Tormon. — {)nlv  ilividcil  vess<-lr>  can  lie  twifileil.  Drawing  out  the 
wh'ile  etit  end  of  the  vei**!  with  one  pair  of  catch-forcej>s,  gras|i  the 
Vfi*el  trausverwly  cUwe  to  the  li»«ues  with  a  (wofmd  pair.  The  end  of 
ihp  vessel  ttm  tlieo  be  twi,Htc<l  ofl',  or  three  or  four  srinrp  turns  can  l)e 
given  uiitO  the  inner  ami  middle  i-uutn  ^ive  way,  reiUstaiLoe  to  further 

*  In  bleeden^  bul  Itere  the  thenuixiujlef/  would  be  iMtler. 
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torsion  then  suddenly  diminishiDg.  Smaller  vessels  which  cannot  be 
isolated  can  be  seized  with  some  of  the  surrounding  tissues,  all  of  which 
should  be  twisted  off. 

Forcipressure  is  effected  by  seizing  the  vessel  or  tissues  with  catch- 
forceps,  which  can  be  removed  in  from  a  few  minutes  to  forty-eight 
hours. 

Ligature. — Properly-prepared  silk,  kangaroo  tendon,  and  catgut  form 
the  best  ligatures.  If  tying  a  divided  vessel,  draw  its  end  out  by  for- 
ceps or  a  tenaculum  just  far  enough  to  place  the  thread  securely.  If  in 
dense  tissues,  the  tenaculum  should  be  used,  and  slightly  withdrawn  as 
the  first  half  of  the  knot  is  tightened.  A  curved  needle  armed  with  the 
thread  can  sometimes  be  more  conveniently  employed,  passing  it  around 
the  vessels  so  as  to  include  a  little  of  the  surrounding  tissues,  thus  pre- 
venting the  ligature  from  slipping.  When  tightening  the  knot  the  sur- 
geon's thumbs  or  forefingers  must  press  somewhat  down  against  the  for- 
ceps or  tenaculum,  so  as  not  to  pull  the  instrument  off  the  vessel  op  out 
of  its  sheath,  this  latter  accident  favoring  secondary  hemorrhage.  When 
the  ligatures  are  to  be  cut  short,  whether  silk  or  catgut,  the  first  half  of 
the  knot  must  be  tied  only  so  tight  as  thoroughly  to  occlude  the  vessel 
and  maintain  its  position,  damaging  the  coats  as  little  as  possible :  when 
a  ligatiirt^  i.s  to  come  away,  the  aim  is  to  divide  the  inner  and  middle 
coats,  so  tliat  only  the  external  coat  remains  for  the  thread  to  ulcerate 
through :  both  modem  surgical  practice  and  theory  condemn  this.  A 
"reef"  or  "sciuare"  knot  must  be  employed  to  the  exclusion  of  the 
"granny." 

An  artery  woimded  in  its  continuity  must  be  reached  through  the 
wound  with  the  least  damage  to  partw,  the  proximal  and  distal  ends 
fi<'(l,  and  also  any  branch  opening  into  the  part  included  between  the 
ligatures,' 

MvuMiwex  for  Reeurrnit  or  Secondary  Hemorrhage. — Ligature  of  the 
bleeding:  [Miints,  when  feasible,  followed  by  antiseptic  tamponade  when 
a  cavity  is  conccrniHl,  is  tlie  best.  As  the  bleeding  from  an  arterj-  tied 
in  contimiity  uwusilly  comes  from  the  distal  extremity,  especially  when 
(ivcrlving  a  bone,  a  graduated  compress  and  bandage  may  suffice:  this 
may  ho  tried  l)ctore  rcligiition  or  amputation.  If  methodic  compressiwi 
is  to  lie  ciiiploycd,  control  the  artery  by  pressure  aliovc,  clear  out  the 
clots,  iipply  tile  conijircss  directly  on  the  bleeding  point,  and  secure  it  by 
bandap's,  whicli  must  support  the  circulatiim  of  the  whole  limb,  Iwlow 
ami  aliovc.  Not  nuu'li  jtrcssurc  must  bo  used,  and  this  should  be  relaxed 
altri- twoiity-t'our  to  thirty -six  liours,  to  prevent  the  formation  of  a  slough 
willi  renewed  hleeilin<j  ;  I>ut  tlic  compress  mti^t  be  a/lotred  to  come  aicajf 
of  Hsrlf  Where  no  room  n'maius  for  the  application  of  a  ligature,  the 
wound  may  l)e  tilled  with  shot  or  a  sliot-bag  employed  as  a  compress. 
When  all  mciins  tail,  if  an  extremity  is  involved,  amputation  should  be 
done. 

'  Ai-iij)n-:<-iu--  may  l>c  iiseii  lo  ocilink-  n  vowtol.  tluw:  Pass  a  threaded  ne«dle  tbrDiuli 
tin-  lissiii's  Id-iKiith  ii  vi-isfl,  ("Jsl  over  its  |>iutU  a  loop  of  metallic  wire,  and  compre»  I« 
vcsst'l  liv  sfiuriiiji  the  ivin-  liy  a  turn  or  iwo  iiromid  the  eye-end  of  the  iietHlle;  trartio" 
of  \\n-  thri'Mil  r<-iTiovp-  lli(-  lU'wllc.  freeing  the  wire  loop.  Agnin,  a  long,  stout  steel  pin 
ran  be  passt'tl  tlironi;li  ihc  skin  and  tissues  at  i>ni'  fide  of  the  vessel  and  over  it,  ana  b* 
made  In  enuTEe  tlirouirh  the  ^V.\n  on  the  op]n>site  side.  According  to  the  site  of  tit 
vessel  the  needle  or  pin  can  be  removed  in  from  thirty  to  sixty  hours. 
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Hjemophiua. 

Tbiti  rliwase  consi-sJi*  in  n  tendeiw^  to  exoetwive  ami  conl  iiinous  bcmor- 
rhapos,  tx^'urring  sp<tntanrtiu;*!y  <>r  afli-r  traumatism.  SutIUii)^  of  llie 
joiiitH  it*  fiwjut'utly  {ifss<M*i!it»'»l  with  tin?  t'XttTiisiI  iK'tudrrliap's.  It  it* 
congenital,  attacks  males,  and  is  tisicilly  inheritMl  thnmijli  the  mother, 
who  hcntdf  escapes.  The  Rvst  iitiiDi^'e»tatiou!>  nearly  invariably  (K-cur 
boforc  the  (neconu  yt-ar  of  life,  the  priman'  blenling  nirclv  apjHyiriug 
after  jtuljerty.  In  fact,  after  rhi?  period  the  tt>n<lency  tn  bleed  diniin- 
i%lH>s.     Tlie  iKwing,  a»ntiiminf5  for  himrs,  dayjt,  or  evea  week.!*,,  is  ulu-ays 

[■capillani*.  Epista\'i-«  is  iho  awA  {.■uiiunoti  form  of  s|H>ntiuieour4  lienior- 
rtingc :  idighl  scnitclu-s  of  tltt  akin,  bites  of  the  tonpiio,  leec^hing,  blisters, 
txtnietioii  of  teeth,  luid  nin'timci^inn  are  smtit-  of  t)K>  traumatic  eautwsj 
tho  last  thrr**  seem  esp<'«*inlly  dangerous.  In  f-hc  slighter  form  petechia!, 
e(vhynio«-7*,  and  liienuitoiiuita  iiiav  mvur,  eith'er  KiMmlaneini-sIv  or  fl\>in 
trivial  injur.*.  Jenner  ffport.-*  a  fueiiiatoina  extending  fnim  tfiu  knee  Ut 
tJie  triM-lianter  pnxliifvd  by  the  fall  nf  a  rnbber  ball  on  ibe  lldgh.'  The 
peleehin?,  which  occur  chieHy  benenth  the  skin  of  the  ejtremitieB, 
althoujih  M)motimes  seen  on  nineoui^  and  serous  menibmQe<i,  nuiy  he 
fteo)m[Kinied  by  HwetUug  and  pain  in  th<;  joiutn.  Either  with  ur  wtth- 
«m  tin-i'  pnrpiirie  sjntts  arrhritie  ri>m])li(*atioiis  are  very  enmmon.  These 
vary  fnmi  simple  |Miiii  t<t  sndden!y-di-Vi-lope«l  redness  nn<l  inten-'*4' intlaiii- 
nuition  iKT'inuKinied  by  fever,  thus  elnsi-ly  sirtnduting  uente  rheumatism. 
Till!  knii--,  elliow-,  ankle-,  and  Hhonlder-jointH  are  lliOHi'  most  iitnually 
ftfiet-tr'd.  Re|K>tition  of  thn  altaekia  conininnly  re^ultt^  in  marked  defoiiQ- 
ity  and  disability.  With  the  exception  <if  onlimin*  nnu^mia  jns'l  after 
tile  bloetliii^  the  bl(>o<l   is  nonnal,  wimnds  healiog  as*  in  oilier  anteiiuv 

ipatientei.     Hi.slulogie3tl   f.Viiniinalion  of    lb[<  vi^sel-Mall    litis  only   oni% 

'Biforded  »\>nfirniiuion  of  the  ■iratcment  of  Blagth-n,  nuiilc  In  1K17,*  that 
t})eM-alU  are  imnsnally  thin,  Kidd  '  finding  degi-neration  of  tlie  ninwular 
tisMie  t)f  the  middle  e<Bit  of  the  urleries  jiud  |»n>Iiferntion  of  the  endo- 
tJtelinm  rif  the  arterinles,  veins,  and  eapillanes.      [lemorrlwige  into  or 

I  arrjund  the  rjipsnles  of  the  jointJ*  aeeonnts  for  much  of  the  articular 
fweiling.  hitlamnuitiitn  of  the  synovial  friiipe;^  anri  uleeiiitioii  ami  de- 
flniition  of  the  artlrular  eartilajces  have  also  been  rei>orted. 

Patholosry.^AhhoUfih  then*  nni«t  be  some  peculiar  frangibility  of 
the  veSiwU  oihI  failure  in  prompt  coa^riilntinn  of  the  blood,  there  ore  no 
biKtolojiical  or  chemical  facts  explaiiiinp  %%b!it  these  abnormalities  are. 

Dia^rnosis. — In  a  bleeder  family  lbin  is  easy.  If  (Hviirnng  in  a 
member  of  a  family  hitherto  frc**,  niid  not  «'sidting  from  slight  pro- 
longed) scfj^is,  reliance  must  U*  placed  m\  the.s*-  points  :  The  K|Hmtaneous 
or  munnatie  hemorrhages  are  nnilliplc,  joint  complications  t\rv  fre(|uen1^ 
the  tendency  to  hloetl  |»eriiifits  for  yeaiv :  tins  would  constitute  a  congen- 
ital bli-edcr,  not  an  hereditary  haemophiliac,  an<I  if  a  mule,  he  would  be 
likely  to  foimd  a  '*  bleeder  family  "  if  he  jihrmld  hjive  offspring.  'J'he 
difTereoliul  diagnosis  from  simple  hemorrhagic  or  infef-tive  puqiura, 
(►elinsis  rliconmiica,  etc.,  mnsi   Iw  sitiight  els<'\vhere. 

Prognoeifi. — Few  die  fnnn  the  first  bleeding.  The  older  the  |)atient 
the  l>etter  the  chEnccA,  (#[>ceially  in  girl^,  uiiu  du  not  seem  s^Hxially 

'l«n:  Oh  BmwphOiu,  p.  96.       *  Mtdito^hirnry.  Tnmt^  vol  xli.       *L^>t.  cit. 
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prone  to  post-partum  hemorrhages,  although  often  menstruating  early 
and  profusely. 

Treatment. — Prophylaxis  is  imperative;  all  operative  injuries,  ex- 
traction of  teeth,  and  anything  but  life-saving  operations  must  be  inter- 
dicted. In  the  presence  of  hemorrhage  cleansing  of  the  wound,  followed 
by  pressure,  should  be  employed.  Antipyrine  may  do  good,  while  repeated 
injections  of  cocaine  into  the  gum  has  checked  the  oozing  after  pulling  a 
tooth.  Ergot  by  the  stomacn,  purges  of  sodium  sulphate^-except  in 
enterorrhagia — laree  doses  of  tincture  of  chloride  of  iron,  have  all 
seemed  to  do  good.  Tonics,  iron,  cod-liver  oil,  etc.  are  indicated  after 
the  attacks,  with  residence  in  a  warm  climate.  The  joint-troubles  must 
be  viewed  as  grave.  If  absolute  quiet  with  moderate  compression  be 
employed,  a  first  attack  often  leaves  an  articulation  normal,  but  when 
untreated  or  repeated  bleedings  occur  an  arthritis  results  resembling 
some  forms  of  tuberculosis.'  While  a  very  dangerous  procedure,  Konig 
has  thrice  punctured  the  joint,  using  antiseptic  irrigations,  and  has  had 
two  cures  and  one  improved  case. 

Bertrand^and  Pilcher^  think  that  the  dangers  of  capital  operations 
are  overrated,  because  the  lai^r  vessels  bleed  no  more  than  in  ordinary 
patients.  While  operations  should  be  avoided  when  possible,  if  they  are 
requisite  careful  ligation  of  the  smallest  vessels,  with  firm  compressing 
bandages  to  control  parenchymatous  bleeding,  will  often  suffice.  If  neces- 
sary, the  actual  cautery  and  tamponade  ^\'ith  gauze  impr^nated  with 
iodoform  or  chloride  of  iron  will  render  success  more  frequent  Asepds 
is  imperative,  "  since  secondary  subcutaneous  or  intermuscular  hemor- 
rhages make  the  danger  of  suppuration  "  greater. 

'  AM.  and  Surg.  Reporter,  June  25,  1892,  F.  Konig. 

'  Hiedel :  Inattg.  Divert.,  1892,  referring  also  to  guccesses  by  Cramer,  Schede,  Gieniy, 
and  Miiller. 

'  See  Annah  of  Surgery,  p.  499  et  eeq.,  vol.  ivii.,  1893  (Pilcher),  for  special  tm 
adopted. 


SEPTICJ5MIA.  PY.EMIA,  AND  POISONED 

WOUNDS. 

By  WILLIAM  H.  CABMALT,  M.  D. 


Sbpticsmia. 

By  septicicmitt,  or  septiu  or  [mtriJ  fevt-r,  we  understand  a  gent'ral 
dueUK'  wliit'h  ttccurn  by  rcjison  at'  llif  iiitnHliK-tion  into  tlii'  riix^iihitron 
of  tbe  prodnctd  of  deconifRv^ilimi,  and  which  ia  dtarach-Tixtnl  hy  rertain 
deBnite  ehon;^  in  the  IiKkkI.  ii  tv]>k»l  suuct'ssiun  uf  iiillanuniitorv  pro- 
oeases,  ati<I  a  continued  fevor  with  pcL-utiar  nen'utis  ^''nipuiois  unu  cut)- 

Thif  ilrlinilion,  ui  ailcwinp  us  to  inoliulf  the  iibwirption  of  the  pnnl- 
acts  of  d<voni|Kwirion,  wiihoiit  the  actual  nre-w-nc*?  in  ilic  hlonid  of  the 
micro-orgaiibitiis  theiviif,  coiifonus  t<>  the  eliuicul  phencim-iia  an  we  find 
thrni  in  I'lityintI  prartirc.  Q'at^'>^  of  e\i4>nsive  t<iil>i^)itani-ons  Im'enitions, 
followeil  by  fever  ami  other  clinical  phenomena  of  the  absonition  of 
airptit'  mut<?rial,  are  of  fit4|ucnt  (Kifiirrciifo,  yet  the  most  careful  itivc'sti- 
gatioii  dm-Ti  not  rcwal  the  prtv-'cnce  nf  infwtive  luiero-orgaiiiMiiH.  Tliefw 
mnrn  an*  r(^.inli>d  jir^  instancci^  uf  llii>  ulisorptiou  of  the  cheinictil  kuI>- 
fltnnce^,  toxinrs  or  ptoniiiTncH,  prodiic^nl  in  the  de<y>nipnttition  of  the  blnod- 
clot,  {N>i!<<jn(nis  in  their  action,  causing  a  form  of  !<eptic  intoxication  to 
which  Miitlhewi^  iHinciin  pive  the  name  of  "  ^tipnemia.'' 

In  a  few  hour? — \-ariably  from  tifclvc  to  seventy-two— after  the 
njception  of  a  (^ubi-utanwniH  laeeratinn  of  the  aifl  jMrtw,'  with  cxtrav- 
atation  of  blood  into  the  winnertivc  tissue,  or  after  a  surpical  o|j(Tatinn 
in  which  the  h»nifM>ta»l»  ha*  not  l>cen  compU'te,  or — lakiiiff  un  iIhi-.tration 
oni  of  rtriet.  siiiyiad  pn»<ticc,  fboujrh  of  like  |Kithologir.ii  wiirnificaTii-c — 
after  the  act  of  txirtiintion,  a  dislnrbanoe  shtiuw  itself,  u.smally  Krst  miliccd 
on  the  iiart  of  the  ncrvouj*  ^yjsteni.  Tlic  ]MtHent  hat*  a  lit^aidachc,  a  Hushed 
fiM'c :  (m-  ajipc'titc  fails ;  there  may  tve  nausea  ;  thei-e  is  a  ninrke*!  feeling 
of  (h-preH)iinn,  even  anxiety  ;  there  may  or  may  not  have  been  a  ^H^fht 
chill;  the  ti'mpcmture  is  from  100°  to  102"  l'\  or  more;  the  tonpne 
become?  dri*,  and  an  acnte  senw  of  tiniell  will  perliaps  detect  a  flight 
odor  to  (lie  Muuiid  or  di»char^'.  If  the  proiR-r  treatment  be  not 
iiumwiiately  instituted,  thctfe  symptom!*  iiicreart>,  though  not  nnifiirmly 
so  in  alt  ca^es :  hea<lache  miiy  not  l>e  complained  of,  but  the  r^-iiM*- 
riuin  Imumies  gn^ntlv  blunted  ;  tlie  patient  is  aiKitlietie.  liet^  rulher  in 
a  Btnpnr,  and,  though  an^iwering  4|ue»tion8  intelhgentJy,  is  slow  to  be 
uroo!«<l ;  tlie  nausea  become*  more  pronounced ;  the  foiMl  is  vomited ; 
tlie  ti!iu[ieniture  keep.t  up  all  the  time,  in  the  uJU-rnoon  riiting  a  degree 

'  OiMVnbaor:  " Seplilhamie,  P^nltiimic,  und  Pyo^ephtliiltniE!,*'  p.  2,  DeutaeJte  CM> 
fie.  Lift,  4. 
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or  over,  ranging  between  101"  and  103°  F. ;  the  tongue  becomes  drier, 
perhaps  not  more  coated ;  the  patient  at  times  is  delirious,  able  to  answer 
if  aroused,  though  not  always  correctly ;  the  pulse  becomes  rapid  and 
feeble,  the  respiration  hurried  and  superficial ;  if  drink  is  offered,  it  will 
be  taken  with  avidity,  but  the  patient  does  not  ask  for  it ;  the  sensoriam 
is  benumbed ;  the  muscular  strength  &ils  greatly,  and  the  patient  sinka 
down  in  the  bed.  In  bad  cases  these  symptomit  increase  rapidly :  the 
benumbing  of  the  senaorium,  as  shown  in  me  stupor  and  delirium,  be- 
comes greater,  the  heart's  action  more  feeble ;  there  may  be  submltua 
temlinum;  the  half-closed  eyes  become  glazed  with  mucus,  which  col- 
lects upon  the  cornea  and  around  the  edges  of  the  lids ;  if  care  be  not 
taken,  mvoluntaiy  discliarges  of  urine  occur  from  overflow  of  the  blad- 
der, the  patient  being  unconscious  of  the  distention ;  the  bowels  are 
conistipated,  and  if  a  cathartic  be  administered  the  dischai^ge  will  be 
unnoticed  ;  the  face,  at  flrst  flushed,  becomes,  as  the  heart's  action  &ib^ 
dusky  and  livid,  and  death  comes  on  the  fourtli  or  fifth  day. 

With  all  these  grave  constitutional  disturbances,  however,  it  is  to 
be  remarked  that  there  are  but  few  changes  in  the  wound-surface;  the 
odor  of  decomiKJsition  may  remain,  or,  if  the  parts  are  not  thoroi^^y 
washed,  it  may  increase ;  but  the  tissues  around  the  cut  surface  do  not 
show  any  changes  to  indicate  that  they  have  become  the  seat  of  depoats 
of  micro-organisms,  nor  does  the  post-mortem  examination  show  the 
cloudy  swollings  in  the  parenchymatous  organs  associated  with  septi- 
csemia.  The  clinical  phenomena  are  those  of  the  ner\-ous  system  being 
overwhelmeil  by  the  action  of  a  substance  resembling  a  narcotic  poiMo. 

In  milder  cases — i.  e.  those  in  which  the  amount  of  poison  al^ibed 
has  not  been  great,  or  in  which  a  rational  treatment  has  been  promptly 
and  successfully  institute*! — the  symptoms  disappear  as  rapidly ;  tbe 
lioailacho  and  other  nervous  disturbances  pass  off;  the  appetite  retumB; 
the  ])iil.sc  R'guin.-^  its  tone  and  strength,  and  the  temperature  becomes 
normal. 

The  prognosis  depends  up<m  three  factors : 

Fir:<t :  the  amount  of  ]Mjison  absorbed — as  for  other  poisons,  UfHin  the 
dd.-ie  administtTcd.  Regarding  the  disease  as  due  to  direct  absorption 
of  tlie  |)ciisonoii.s  products  of  decomjwsition,  and  not  to  the  presence  of 
]ni('n»-in-f,f.iiiisms  ntnUiplyiiig  in  a  fertile  cnlture-medium,  it  is  evident 
tliat  11  large  <lo.s<.!  will  luive  more  eflbct  than  a  small  one.  This  depends, 
therefore,  either  on  the  size  of  the  blood-clot  undergoing  the  decompoB- 
iiij,'  prDeesses,  or  on  the  extent  of  tissue  destroyed  fn)m  which  the  toxine 
i.<  evolved  to  be  distributed  to  the  nervous  system,  uptm  which,  it  is  eri- 
deiit,  it  most  powei-fuUy  acts.  In  this  there  is  a  striking  contrast  to 
other  more  positive  st-pticieinic  processes,  where  a  small  wound — the 
pri<'k  of  a  iiet^Ue  or  a  s<'jiI]k>1  in  a  dissecting  wound — is  followed  later 
by  extremely  .serious  <'ons<?(|iiem'es, 

Sfraufl :  the  time  wlileli  elajises  before  the  proper  treatment  is  applied: 
the  loiifjer  the  poison  aet.s  l)y  its  depre?ising  influence  upon  the  nervotu 
system,  the  liiglier  the  pulse  and  tomi>erature  become,  the  more  are  they 
using  up  the  patient's  vital  forces. 

Third :  the  eiinstitutlonal  habit — viz.  the  strength  of  the  individiul 
to  resist  the  action  of  the  poison.  This  factor  docs  not  require  explani- 
tion ;  it  is  the  same  for  all  disea.ses.     The  prognosis,  of  course,  is  more 
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^nfrtvornhlf  in  thi>  cxtrrmes  of  iigt^  or  if  this  discnsc  be  complipatt-d  with 

con)e  iilhc-r. 

The  treatment  runsiHts,  lir^t,  in  ruiiioving  the  suum;  of  the  disisase, 
removing  all  hlttoiil-rlcil^,  and,  if  it  \v}  a  wihiikI,  washing:  ofF  tlie  abet)rbiiig 
surface.  la  this  c^mdition  tlic  use  of  ^'erinit-idal  wluiion;* — the  so-t.'zdlea 
mntiaeptics — is  no  mori'  beiicfifial  tliau  tliiit  of  stcrilinHl  ^™tL■^.  The  only 
advantage*  they  have  is  in  the  de^tniction  of  any  jms'-ible  germs,  or  ificir 

3 Hires  wliioh  may  not  yet  have  beeome  active,  hut  whieU,  under  favur- 
>le  windttions,  ure  likely  to  lieeome  m  and  to  lend  to  more  serious  ilis- 
tcaav.     Blixxl-elot*  and  idl  niatten*  which  serve  uk  a  ba«isi  for  the  devel- 
opment nf  the  pn."hiet,H  uf  lieeiiiiijwwititni  rtinst,  lntw«vcr,  be  thoniughly 
remove*!  and  their  further  cidhTlion  lie  prevented. 

It  ile|)ends  oQ  the  violcnee  of  the  symptoms  as  to  hitw  fur  \vc  must 
go  in  exposing  a  raw  surfaee  f<tr  the  purpose  of  getting  rid  of  the  iioison : 
a  MDgle  thoronjjh  washing  nut  of  the  uterus  after  partnrltion  is  often 
suffieienl  to  re<hieo  the  letnjKMiiltire  to  norniiil  without  a  relapse;  oecai- 
ffionally  it  is  re<juire<l  to  rc|KJit  it  a  fi'w  times  at  h-njithenwl  intervals,  or 
in  other  eafn-s  it  nuist  Im;  done  every  few  hftun*.  In  the  ea>ie  of  wouiida 
where  we  are  liojiing  to  f:i-t  union  by  Krst.  intention,  a  single  wishing  out, 
with  pre-yoire  firmly  applied  over  the  skin  of  the  i<tump  (if  it  be  an 
lamputation),  will  frequently  sutliee.      If  tbi^^  does  not  answer  the  pur- 

n,  the  inlrwluction  of  a  <lminage-tul>e  becomes  necessary*,  and  more 
^iient  elejtiifiing  ivilb  the  moiv  positive  germieides,  owing  to  the 
ihinger  that  septieieniia  may  take  tin;  plaee  of  sapnemia,  Xlercnric 
biehluride  in  the  projkortion  of  I  :  2(>nC>-10,flO<'J,  and  earlmlie  neid  in 
:/roni  1  to  li  piT  rent.,  arc  at  tliit*  peritjil  of  ii:rvat  vahie.  The  further 
ying  ont  of  lorail  treatment  i«  im-hided  in  tiiiit  of  wpticaania. 
he  trottmeut  of  the  constitutional  enudilioi]  eonsists  in  strengthen- 
ing iJie  action  of  the  henrt  and  that  of  the  genenil  system  by  tlie  admin- 
ielmtion  of  Btimulantt*:  whi?tkev,  St.  C'l^iix  mm,  an<l  brandy  in  niilk- 
puncb  or  t^gr-nog  are  pn'ferahli',  as  then*by  tiuuritibment  is  also  given; 
quijiia  or  tr.  cinehojia  is  of  gnait  valne,  but  the  use  of  the  recently- 
invented  antipyreties  i«  <if  litlW  benvfit. 

In  a  eertaui  uuraher  of  ntses,  \v1h>iv  the  amount  of  poi^m  evolved 
and  ahsoriM'il  is  not  suffieicnt  to  wiuse  the  death  fif  the  |-«tienl,  and  in 
whit'b  treatment  is  not  i»ro]HTly  in!-titute<I  for  ree()vcn',  in  the  eourw  of 
woiH'  days  another  t-onilition  of  the  genera!  system  is  lirouglil.  about,  dun 
li)  further  etuinges  in  the  blixKl-elot  and  in  the  neighboring  tissue--*.  The 
miero-oi^nisms  protlneingthe  putrefaetion  of  the  elot  penetrate  in  time 
into  llie  wveral  I diMid -vessels  of  the  wounded  part,  there  finding  a  soil 
more  fertile  for  their  furtlier  multiplication  and  development.  We  tlicn 
have  another  set  of  Kym|«onis,  to  many  resiieets,  ir  is  true,  similar  to  those 
of  the  septie  intoxication,  but  wirli  this  imjvirtant  different' — that  their 
fueverity  is  due  not  iso  mucli  to  the  amount  of  a  {HtiMm  absorbed  ar^  to  the 
■rtivity  nf  gniwih  of  the  baeteria,  Tn  other  iustamres  than  the  one  men- 
tioned of  fl  rclaine*!  bk*ot1-clot  we  find  the  same  set.  of  gj-tnptoms  following 
trivial  as  well  a-*  H?vere  injuries — the  mere  prick  of  an  infeetinl  huieet, 
tin-  niiNt  indifierent  srnileh.  I  have  in  mind  the  pri<-k  of  a  wtKideJi 
t<">lhpi<'k  received  in  tlie  band  in  takbig  it  out  of  the  j>«x'ket,  ueetf^i- 
taling  Hil>?eipiently  the  amputation  of  the  arm  to  preser\'e  life  :  medical 
literature  reports  similar  ea^e^  in  abundance.  It  i&  only  necessary  that 
Vol.  I.— 2> 
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the  liacteria  Ik-  pivon  aftvss  to  the  cirrulatuia  m  order  lliat  the  »II*«i« 
iiiav  Ix-  6i-t  up ;  uu  uvideiit  wmitid  is  not  nccisair)'.  Ic  must  nut  be 
undf  I'AtixH]^  however,  tliat  all  [lenions  thti^  injutvd^  wbo  are  tmibjcctod  lo 
th(^  wme  mfcci'um,  n^poud  equally  and  an-  MiiMx-piible  in  a  Ultt;  dejjrrw  lo 
the  di-hrtfrHmf*  eflircts  It  wouhl  .<et'iu  thai  nil  Irnxxl  is  nut  (ijuallygtHtd 
Hiil  for  1Im_'  firowtli  (if  the  fjicmis,  or  lluit  the  lU^tK«  of  sonw  |iri>ons 
rtwiftt  Uifir  aL-timi,  wp  that  the  ^'mrrul  inftrlwij  does  not  Iblluw  the 
GXpuAuri',  timl  the  in>(livi(luid  okc31|k>$. 

The  iufctrtion  in  ttepticsemia  is  sthuwn  both  hx-ally  and  coostitiitiomdly, 
but  not  uniformly  in  uithiT  way.  It  di'|K-nd^  larj^-ly  on  tht>  churactcrof 
the  wound,  hut  in  some  degree  also  u|>€»n  the  vinilence  of  the  inftTtitpn. 
In  owoH  of  o|HUi  wounds,  «ueh  an  comiMiund  fraetiin's  or  Wfvert?  lacera- 
tions of  the  s<ift  j»art«,  iiiohidinjf  the  nkin,  with  ooninmination  nf  the  li*- 
mut-s,  a  claKs  of  wound  uur«L  rrfijUcutU'  followed  by  tivpticuimia  ruuuiu^  a 
typie-al  eour»e,  tJie  skin  at  the  wat  of  injury  iM-comee  reddened,  ewollea, 
and  ]iaiiifiil,  and  the  woiU)de<l  unrfiirc-  iK-eome*-  envered  with  a  dirtr- 
Uxdiiiijr,  RJiiiewhat  thiek  w^cit'tiim,  Mhieh  will  jKirtially  wash  off,  bat 
IcavoH  the  ti-wiie  onilernenth  nf  a  dull,  more  or  lej«  variepilcd  pray 
eolor,  without  dii-tinctiuu  Ix-tweeu  tliftcrenl  anatomie;tl  |xtrt»,  with  a 
nt]K>rfieinl  slough  anil  an  a]ipreriablc  odor  of  decomitosition.  Thbt  lost 
is  an  exeeeiliiigly  iiiipnrlanl  jsymplom,  to  be  Maiglit  for  early  with  gnat 
care :  ami  it  may  1h-  heii>  staliil  itiat  the  ^-at  olijivtioii  to  itMhifomi  &^  a 
dressing  for  fresh  wounds  is  timt  by  il»  (strtrnji  <>dor  it  masks  the  lira: 
positive  evidenees  «e  have  of  putrefaction,  and  in  iust  («.>  far  iiK-reu** 
the  datif^T  of  aeijiiirtng  the  genenil  eiiiulition  i>f  bfjitu'-auuia.  At  tlie  tiiitc 
that  the»;  ehaiiges  appeiir  in  the  wound,  or  vpit  i?oon  aAerward,  the 
gonemi  ^'Ktem  boows  cvidcnecs  of  piirtiei|)ation,  in  that  tlie  temp4>nttiiiv 
rises — it  may  Ih*  a  degree  or  two,  it  may  be  more — the  puli*e  and  rrsjiira- 
tion  are  act-eleroted,  the  tongue  becomes  coated,  aud  the  (mtleut  eomplaiiw 
of  a  general  sense  of  »lif*e<mi(brt ;  in  other  word^j  an  aetive  febrile  movt- 

Fio.  I  ft. 
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uient  with  aimwt  but  n«t  severe,  evidenees  of  nfTeetion  of  the  nervoo* 

t^vhteni,  iiiii^inm<'h  as  stnpnr  and  a|)atliy  are  not  r>  pmminent,  in  ih'w 
n^pt^et  ditliriiig  fitini  the  itnidition  of  utapneniia  or  septic  intnxti'ntiiiD 
jiifit  dcBeribed.     The   fever  is  ooutuiuouis  but   with    moniing   Ktuif 
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«ion»  and  ai^emoon  exaeerluitioiis,  gratluully  on  successive  days  rising 
hifjlipr  ami  lii^lirr — tlie  mnmirig  ri'miiwion  not  rrarliinj?  tluit  of  the 
previmis  day — until  the  acnic  is  ronrhed :  ihi*  oocurs  about  tlu-  lourlh 
or  fifth  liay,  wlien,  with  thi'  apiHsiniiKr  »>f  Miiipumlion  in  thu  wnmid, 
the  pnnstittitionnl  s^'mptonis  ulwiU'  iind  the  fever  siihsidett  hy  a  similiir 
>;niilatton  of  dccliuiuLT  ^t(>|)8  at  nieh  day,  though  more  ntpiiUy  tluin 
it  an>se,  i«<i  that,  while  it  was  fn^iu  lliree  to  six  ihiyts  rit^ing,  it  falld 
ill  fn,>ni  tw'>  In  fnur  days  to  a  nearly  or  *jiiitf  noi'm.il  temporaturp.  The 
i<-iti|H'niriin-eh:irt  of  a  ly[»i!Sil  ease  of  si-ntioanuia  jioinp  un  to  reoovery 
is  shown  in  the  accompany inf;  diagram  f^ij!-  1'))  of  a  pxibo  of  roin|itJund 
cuniniiiitited  fractnre  of  l»otTi  Ijoiiejt  of  the  lep  by  a  railroad  iiiiury, 
tHvurriiijr  in  an  ollnrwise  hwiltliy  man  of  almiit  twenty-five  yeare  of  age. 
The  ehai-nt-tor  of  the  wound,  the  niethixl  or  ahjsenee  of  trt>atnient  rm- 
ploved,  the  nature  of  the  infective  niatenal  with  «hifh  it  if  rvntJiniinated, 
and  the  eonstitutioniil  rendition  of  the  individuiil  a."  to  i>«wer  of  resisting 
die  tJivuttiou  of  the  iiifeetivL-  niicro-oi^ianibJiw  and  the  development  of  the 
toxinets  are,  hnwrvi-r,  fiietors  that  niiKiify  the  eours*  of  thti  iliaeatve,  Imth 
loeally  and  eHtnstitutionaUy,  in  a  ((rent  variety  of  ways.  It  is  of  the 
hij.dH-1   interest  to  wirj^'ous  to  know  just  how  to  meet  the  manifold 

The  wptio  pnK-e*-.  nuiy  j»pr(%id  hwiilly  idorig  ecrtain  definite  anatomical 
liiio^;  it  may  invade  all  the  lis.suesof  a  liniti  or  a  |)art,atta(Tking,  pcrliaps 
dc^ronng,  ever}'  tissue  that  it  mceta.  The  moA  frequent  nnatomii-al 
(iitf,  however,  is  iK-rhaj)?"  the  eonneetive  tissne,  where,  owing  to  tht*  ki'jse 
arnuijjemenl  ()f  lyniph-s|mres,  vpssri -sheaths,  and  intemiiiscuhir  planes, 
the  dvvt'lopnK'iit  of  tlK'  Uieteria  is  given  even"  facilily,  ami  wheR'  tliey  tlo 
};r»walnio^>(  without  limit.  Thest;  an*  the  iiL-^esuf  efllMlilis  wj  t-oni^tantly 
met  with  in  the  hand^,  less  fre<)iipntly  in  the  feet,  of  tradespeople  and 
thoeewho  are  cxposetl  to  infection  from  their  occupation.  We  find  them 
arising  from  the  nio-^t  trivijd,  many  times  undetected,  injuries,  iit^ually 
spreading  rapidly,  «'ifh  great  j^Kiin  and  swelling. 

In  other  instanei's  entrance  if*  gained  into  the  sheaths  of  Uie  tondims, 
and  tendo-vogiuitis  of  an  exeeislingly  iwvcre  ehametfr  Is  excited,  nfWn 
|(oing  on  to  suppuration,  extending  into  the  [Htlni  of  the  hand,  and  h>  on 
np  to  the  wrist,  with  iIk-  rtwult  of  the  tmiwirment,  if  not  aliwdulc  alwli- 
Ijon,  *if  Ainetion  by  the  destruction  of  the  sheMth  fi-oin  jslonghing  or  fr«>ni 
tlie  Deeussirv  trejitmcrit  in  hiyiug  it  freely  o|H'n.  the  sulx^ipient  eieatriza- 
(ion  pntdtinng  adhe.-iions  obliterating  tlie  sheatli,  or  so  attaching  it  to 
ueighiKiring  [>artH  as  to  prevent  the  normal  play.  These  cajsos  are 
intrnsety  painful,  owing  to  the  confinement  of  the  swelling  inside  the 
-fibrous  Bhcoths,  and,  while  not  w>  deforming  as  when  the  connective  tissue 
alone  is  involved,  the  integrity  of  the  hand  ia  in  greater  danger  even  if 
nnipulattnn  Im-  nvoidril. 

The  variou.-*  distribiitioiw  of  tbo  lymphatic  system  9cr\'e  frequently, 
bi>th  ill  eouiiuoti  with  the  i-oniieetive  tissnie  and  alone,  aw  meilia  for 
the  traiL4mt.4tiicin  of  the  miero-organisnis:  it  may  be  as  a  simple  lymph- 
angitim  or  lymphadenitis,  and  we  mav  rtgard  septic  osteomyelitis  as 
belonging  here.  Tlw-se  ea.*ft»  are  always  aenoiis  by  reu.ion  of  the 
vor\'  great  facility  with  whirh  they  spread,  either  eontinnou^ly  along 
thiJ  course  of  the  veswU,  or  more  erralieally,  leaping  fnim  one  «•(  of 
glands  to  another,  sometimes  tpiite  at  a  tlistanee,  eaeli  sc^t  s('r\'ing  a^  a 


<m 


SEPTIC^XMIA,  Py.HMIA,  AXD  POIHOXED   WOVXDS. 


f<K\\h  for  the  rtorinjr  up  ami  further  clUtribiitioa  of  the  bacteria.  Occa- 
Bioiiitlly  they  .'iippurnt*'.  thoii<;Ii  they  usually  do  iiiit,  but  when?  they  do 
it  r»imidates  pvrcniia,  iind  the  dinj^nosis  is  then  difficult.  The  more  iteute 
LimrKc,  iMPtuiii^'-  (111  befuix'  BUppuralion  hn^  apucarud  in  the  woutul ;  tlie 
fihnrncter  of  the  f<-vpr,  beinp  onntinuous  in^^t^^ul  of  intomnltent ;  the  ab- 
senct*  of  reiKSited  t'hill(*  and  the  torjRir  of  the  nen'ous  !*y!rtt'm, — determine 
eliiii«illy  uiu  st'iitic  rather  ihiui  the  iHniik'tit  charaeter  of  the  imwetv.  as 
is  confirmed  nt  the  autopsy  by  the  absence  of  nbsrcsM's  in  the  parenchy- 
matous Di^ins. 

The  most  viriilejit  form  of  septic  infection,  however,  appcnrs  io  the 
immediate  iiiviuiou  of  all  the  tissues  of  a  mrt — ^kin,  ronnoctive  tissue^ 
muscles,  lymjtbatic  ves-sels,  and  hlood-veswis.  This  inviu^ion  is  of  ^reat 
gmvity,  aiul  fomcf  on  usually  ari  the  result  of  cxt^-nsive  injuries  to  l>oth 
Bofl  parts  and  bones. 

A  man  of  not  very  robust  physique,  hut  otherwise  in  good  hwilth, 
had  his  left  fcKit  caught  between  an  elevator-car  and  the  floor  alwve  in 
sueh  a  'AUV  tliat  most  of  tlie  toIb  of  the  foot,  inehidin^  the  tuberositv  of 
the  OS  cafcis,  was  nearly  crushed  off.  Tlie  mpped  hkin  anil  enelivied 
pul|H;l]cd  ma.'w  of  bruised  lirsue  wert?  stitchc-d  topether  bv  ini  iiicoui]>eteut 
pnu'lilinuiT,  lianda^'cd  fintdy  with  eotloti  mller  lMinda||iesliah\vay  ui)  to  tho 
Knee,  and  loft  pniciieally  without  further  treatment.  He  was  admitted  t» 
the  New  Haven  Hoi^pitul  uii  (lie  fourth  d:iy  after.  Then;  wa»  au  extremely 
offensive  odor  of  putrefaction  ;  tlie  fofit  was  lihick  and  gnngrenous;  tlie 
whole  injured  ]>ortion  and  tJie  leg  to  Just  al>ove  tht^  knee  .swollen,  emphy- 
Bt-matnus,  and  of  a  (Mi-uliar  shiny-browu  or  brona'd  color — not  rtHlubih. 
Tliif*  ci'hir  had  Ih^ii  nuticwi  only  on  the  day  previims  to  adnii!*i*ioit,  but 
had  advanced  nipidly  aflcr  making'  its  first  apiK'aninec.  The  pulse*  was 
about  105,  of  good  foree;  the  intelloct  eh-ar;  there  was  considerable 
pain  in  the  leg.  The  teniiJeniture  was  lOC*^**  F.  A  free  inci^i<lll  waa 
made  about  Imlfwiiy  to  the  knee  at  tlie  spot  where  the  emiiliy«'nui  was 
most  evident;  no  pus  was  found,  but  the  wound  discharged  a  thin  simi- 
0U8  fluid  of  n  more  or  less  yellowish  color,  mixed  Mith  gas.  and  giw  couM 
Im?  purilied  out  of  the  wound  in  the  footl'roni  above ;  the  incision  thnuigh 
the  skin  scarcely  bled ;  thei-ewas  no  undermining  of  the  skin  or  opening 
(pf  the  niusele-planes,  and  it  vmn  imjKissible  to  get  a  tlminage-tube  ia 
without  breaking  through  fresh  tissue.  Au  active  system  of  antiseptic 
irrigalion  wa.s  instituted,  but  the  infection  of  Uic  tissues  ctmtiiuiea  to 
advance,  and  the  next  morning  the  discoloration  wa«  two  inches  higher; 
the  tenii»eraturc  a  trifle  higher,  10(>j'^%  the  pulse  ftO,  the  mental  condition 
Still  good.  Tluit  the  foot  would  require  uiiiputaliou  was  without  (juestion, 
and  the  advancing  infection  of  the  leg  made  it  n|>|>uar  as  if  it  wmild  be 
necessary  to  take  the  leg  off  high  up,  above  the  knee,  to  save  life,  but 
the  verv"  rapid  advancement  left  it  uncertain  just  where.  In  the  atler- 
noon  tHe  discoloration  had  reachwl  tlie  irri'g'uhir  line  shown  in  the  illus- 
tration (Fig.  1 1 )  taken  from  a  photoprapli.  At  this  time  the  tcniiK'nilure 
wn-s  101^^°,  the  pulse  llo  and  more  tceble,  but  there  was  no  t*tu|H)r  or 
other  disturbance  of  tlie  nervous  system  other  than  could  bo  aoeounted 
for  by  the  njitund  anxiety  of  what  the  outcome  was  to  he,  for  it  now 
looked  lis  if  the  thigh  must  Ive  amputated  in  the  upper  third,  if  not  at 
the  liii)-joiiit.  Ihiring  the  next  night  there  was  no  advancement  of  the 
diseulomtion,  and  the  tempemture  iiad  fallen  to  101%  iu  the  afteruuua 
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to  lOI  j^",  ami  fitini  iliis  time  ihore  uiid  a  steadv  stUwitlenre  of  ilie  un- 
tiMranr^'niptoiiio.  \h)X\i  I'KiiIIv  niiil  conrititiitiimally,  m>  that  on  the  ninth 
djiy  uHfr  uumi.-i-Hioii  1  was  .l)>le  to  iimjiiitiitf  iit  n)>u(it  the  tnidilk-  ot'  the 
kg.     The  ti)«aes  at  the  site  of  the  u]^>eratioD  «till  showed  e\'idi>ncc8  uf 
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nan]  iltiiH>f<mtl.'m  nt  (Idn  "t  Irfl  aiiil  (high  C>ll')ttr|ri)i  triiimallr  nnifti"  "f  Kiel.  B|>tR'Brin( 


rrwiD  record*  uf  >'i;w  llavva 


^^Hie  (lutcuM'-i]  ntndition  in  that  rhcy  woiv  infiltrntml  with  wnim  .inil  did 
m»l  heiil  li_v  first  itit«'n(ii«i,  Ijut  iIil'  i-ourw  *>f  x\xv  upt-nitiuii  was  almojtt 
a^'|»iic  tliriiiiuhitiit  in  iluit  the  nin.'  In  leni|>('nitiirt' un  ihe  aftemmm  of 
ihr  diiv  fnlluwinj:  llic  ojRT.ition  wo^?  lOUf^"  V,,  falling  at  the  noxt  obser- 
vulioii  to  normal. 

The  fortunate  rvm\t  in  thia  vn^  cannot  be  rcjiarded  as  the  rule,  bow- 
er, in  ciuoH  of  geiienil  tteptic  infection  with  Irauimilie  gangrene,  us  ia 
iitttniti'd  ill  another  niMC,  likewiH'  under  my  mnr  iit  the  nunu'  hotipital, 
here  »  wonuiti  of  fifty-eight   wa;*  ssuhje^-twl  to  the  nianii>nh>ti'irif  of  a 
.ilioriiiiis  "  Iioni'-^ttcr  "  for  a  di.«loe;itnin   of  the  left    shonldcr-joint  iif 
I'o  wc»'ks'  dunilidii.     At^cr  imilongifl  and   violent  ntteni|rtjii  at  redm^ 
tl<in   thi*  arm  \\a}>  (iually  luft  with  the  elbow  Ixiund   finiily  to  llie  ^de 
kI   a    iKul   in  the  iL^illu.      1    saw    it    tirxl   tlmH.'  ilavs   ufterwanl  :    the 
ViOA  tln-n   Idaeic  and  eanjireufais  to  the  elbow,  with  great  swelling' 
and  o  n-ddiih  di-Htidoraiion  of  the  arm  above.     The  [win  wbj*  «n'ere, 
the  pid-ie  of  ibe  onitosiie  arm  nipid  and  f.-oble;  the  i»-ni|Jt*nituro  wn^* 
JU2''"'    F. ;    the   iKitieut   vras   alert    in    nuwl.   aware   of  her   danger.  hikI 
xiuUH  Ut  have  tin-  arm  reiaovwl  j  the  tongue  was*  alnwly  dry,  and 
n^  had  been  eion>e  vomiting.     Amputation  was  deferred  to  ivy — firtrt, 
inipmvc  the  heart'*  aeiion  hy  t-tlmuliintii ;  ^-eoml,  to  try  the  efFeet  of 
tiM.-piii-  tniitment  In  rt'«lnrttig  the  fever ;  third,  (■■  !^ee  if  M>me  line  of 
ninreiitiiiii  wonld   iiol  show  il,si-lf.     The  lii>it  otdy  of  these  dejiidenita 
ne  alioul :  the  Iwarl  did  gain  sirengtii,  Init  ihe  pntrefiietittn  inereiiMed, 
swelling  nild    n'<bK*ws  extendi.-*^   over  the   r^lioulder,   and    JH-gsin   to 
varfc  tlie  neek.     On  the  liivi  day  after  aiiini«*ion  the  teni|>enitHR'  was 
^"Mi**  *■■•  fidliiiffthe  next  morning  tn  I*XIt*|,°  F.,an<I  rising  in  thcafVer- 
i>R  i\*  Id-'JAj"  1'. ;  the  longiie  e<intinued  \\r\.      IiK'ision.*  were  made  iu 
onn  fur  tlie  pur|K)tie  of  washing  it  out  untl.iepticaJly.      It  being  evi- 
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(It'll),  however,  that  thp  sfpsis  was  iiicrra»*inp,  and  the  iifttient's  gi'iifml 
wmtlition  not  improving,  tno  arm  was  arajMitated  at  iilioiit  the  miimlc  dii 
thi'  f*HcuijU  dav.  At  \\w  uiwnitidit  it  was  fimiul  timt,  iiir-twid  of  a  lii.slo- 
fiitidti,  tlieri'  wjm  a  ^n«^t.lln•  of  the  surgical  iiet-k  (whctlier  ihia  was  the 
orij;inal  iiijun*  ur  was  proJuccd  by  tlif  viult-nt  efforts  made  to  retluce 
the  di^jlocutloii  could  nut  be  told),  and  tliat  idl  the  tisaue»  at  the  tine  of 
uiiijuilation  w(>ro  infiltrated  irith  a  foul -smelling  tienim,  iMtrticnUirly  in 
tlir  iiilermn5<^ulur  phines  of  conucetive  li*wue.  Tin*  hi'iie  waw  n-niov*fi 
at  tlu'  M)ai  of  fmcturt',  and  tlii!  sinns  ihun  left  wan  niop|M'<l  out  with  \mTf 
wirlxdic  acid,  and  the  wniind  frcilv  IrrijjnitiHl  with  nieix'iiric  bichloridf.', 
1  :  KXHi.  Tlierr-  ^v]Ls  ji  dceiditl  iiii|irnveitH'iit  in  lier  tHindition  iniintili- 
jitrlv  and  for  a  ftMV  dav;*  foilowlng  the  o|Mrration ;  the  tcm|>eRihire  fell 
tn  100°  1'.,  but  her  hwirt  failtiil ;  she  wu-^  iH>on  after  attaeked  with  a 
seplie  jpitstro-enteritit*,  rnusinjj;  ])mfiise  watery  ilir*<'harjj:es,  which  lieeatne 
choleraic  later  and  involuntjiry  ;  her  stomach  retiised  to  retain  anything ; 
she  iM-onrnp  indiflercnt  to  her  surn>umlinps,  and  finally  comatoH?,  dyin|f 
in  thia  condition  thirteen  day^t  after  the  injun-,  c-ight  days  after  the 
iimputatiun.  Thi^  ^tttro^nteritig  xa  not  iinusiial  in  wvere  eiu^s  aud  is 
rej;:anled  by  (Jus^-nbniir  a^  directly  dui-  tn  the  aetion  of  the  products  of 
the  >ieptii'  mienvor^anism^  n]>on  the  intestinal  tnu-t. 

V^'hile  tliohe  two  i-x-ies  Xwtxv,  in  tlieir  Itn-al  action,  a  ninrhed  resemblance 
to  the  f//iiif/rhi'-  Jumlroi/Jtrif^  of  Mai.soiineiive,  there  is  an  ini|H>rtinit  ditter- 
euce  in  the  syinptomatolof'v — vix.  that  the  nervous  s^mptonwwere  by  no 
nuiinsso  pnnuinent.  In  tlie  en.-*'  of  the  wound  of  tlie  foot,  althoufihthc 
local  progTciW  waa  most  rapid,  to  be  seen  advancinp  almost  from  hour  to 
hfiiir,  llie  iHitient's  nnnd  was  clear  :  heappreciatt^J  the  ilan^ernf  hie  situa- 
tion, was  desirous  to  have  whatever  done  tiint  his  tnedieid  atlviser  din-nied 
be*t,  and  was  in  no  way  either  a|j!itlietie  or  over-anxious  as  to  his  sitiia- 
tion.  In  the  other  ease  it  was  not  until  just  tK>fore  the  arm  w'us  nnipu- 
bite<l,  five  days  after  the  injury,  that  the  torpidity  of  the  intellect  Oft 
jriven  by  Maisimnonve  bcejinie  a  prominent  symptimi.  His  cases  are 
dcM'ribwl  as  "  beiii^;  fnmi  the  Iwjrinning  in  u  condition  of  complete 
ai>;itliy  ;  the  wound  and  itn  [wrtw  uttecte*!  by  the  iseptic  infc*<'tioii  are 
almost  |ininU>!«;  thi-  |Ktt!eiit  dm'K  not  ank  for  drink,  iJiough  hit>  dry 
tongne  oleaves  to  his  gnnis,"  though  in  other  caj*cs  thein?  is  great  rcist- 
Ies.snc5s,  indeed  manifest  detiniim,  with  uneonseionsness  of  surruumi- 
ings  and  disposition  to  toai  about  in  spite  of  the  injuries;  tlie  skin  is 
batlieil  in  per-piration  ;  the  urine  an rl  faeces  are  |i;isse<l  inv(dnntiirily  ; 
tlic  re.'^pirnlion  is  luirried  and  sn]H'iiieiHl,  the  pulse  weak  anil  intermit- 
tent ;  in  other  wonts,  tliei-e  is  a  condition  nf  extreme  collapse,  in  which 
the  fatal  ternunation  apiR-ani  in  from  tweuty-foiir  to  uinety-»*ix  hours. 
In  llic  i'osiv  which  last  long  nn  icteric  tme  to  tlie  *4cin  liecomes  evident, 
allowing  the  efieet  of  the  |>oi>«m  on  tlie  liver,  which  on  autopsy  is  U!«u- 
ully  fdimd  swollen  and  Mtft. 

This  de-i<'nption  ih  very  like  tluit  given  of  j^-ntie  intoxinuion 
(8apnemin),  but  we  are  taught  that  in  this  the  iM-al  eluinges  arc  as 
nothing.  It  is  ilierefore  evident  that  the  most  active  fulnniuiting  pntrc- 
faetive  locnl  prrx^ss  may  go  on  for  days  in  nn  extremity,  with  no  ansorp- 
tion  taking  place  of  tlie  ])roducts  of  decomposition  to  afieet  the  cerebral 
funelions,  and  finally  recover;  and.  further,  that  symptoms  identical 
with  this  acute  diseaK-,  eJiprjemia,  may  come  on  aa  a  feecondarj'  fever 
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i\'Gn\  (lays  after  the  reception  of  the  injury,  an  intennediaiy,  oompar- 
ivciy  afebrile,  l^tage  bcitin  jiassc'il  tliroiif^h. 

The  effect  of  the  septie  iiiteetion,  iLS  ha.->  been  stated,  is  mneh  the  most 

larked  in  the  i>yi*teniie  (iisturbiiiicet* ;  the  tis^tie-chaiii^es,  asidv  from  tho 

lircct  injury,  are  nut  very  gitiit.     They  ei>nsi»t  in  an  interieronee  with 

a  wssation  of  the  proper  proce**  of"  reimir,  nilhcr  than  in  active 

i-striH'tinn.     There  im?  (-.iMes,  htivvever,  wheiv  (he  Until  dcHinietion  is 

(c'l-ssivi-,  as  ill  the  jratign-nous  !itotmLtiti«  or  eaiitrniin  tiris  uf  rliildren.     A 

chanieteri-itie  instance  of  this  oeeiirred  in  my  iiier\-iee  at  the  Xew  Haven 

lo.'-pitnl.'      We  liave  here  to  <leal  willi  the  invanion  of  the  tissues  by  the 

teria  tn  such  an  extent  tw  to  destmy  them  tti  »in*w.     It  is  not  a 

huestion  of  a  enttinjr  off  of  the  bloo«i-snp|>ly  by  an  embolic  process, 

in  gangrene  of  a  limb,  nor  of  the  destruetton  of  the  vitality  of  the 

ls-iRt*  by  a  viuleitt  force,  a»  in  railwiiy  ii)Jiirte!«,  nor,  again,  of  the  iiifec- 

m  of  tiie  system  fnmi  a  trivial   injury,  as  in  n  dtHKi-eting  u'ttinul,  lint 

IKhiMMt  sinniltancons  destnii-ltoo  of  all  the  tissues  of  the  |iart  by  the 

im-nt  invni<ion  of  the  wlwjle  by  countless  myriads  of  bacteria  of 

iiriiHis  kinds  Htapliylococci,  strepttxxK-ci,  and  micrococei  all  being  foimd. 

rh»^'  v.t^'s  usiwllv  iKxmr  in  eliildivn  alntidy  re<luM;d  in  vitality  by 

Lime  debilitating  dirpOHM',  as  tv[))ioid   fever,  but  in  whom  iumva*  U*  thd 

li-^ni.'i  by  the  micii»-<trg'.ii)isiiiM  !h  tibtaiof.N]  by  sotiu-  ^ligllt  iibnisiim — in 

lift  the  picking  ul  a  tiH>tli  with  licr  iiiigt^T-iitiilH  jtrodniri^Hl  a  nliglit  abnt- 

aifHi  which  rapidly  inereoHCHl  t^i  an  are«  of  inHammation,  followed  by 
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to  beyond  what  liad  been  tbe  an^le  of  the  mouth,  csposing  linth  upper 
antl  hiwtT  javv-h»jm.'S ;  tlic  teeth  wure  U>o-*'iicil  from  thc-ir  sockets;  ahrcda 
and  niiisgfs  of  nwrotk-  tiK^iie  were  lyinu;  ItAiw  Ui  ihi*  ulcemtiou ;  tlie 
odctr  was  indescribably  ofteiisive ;  the  cTiihi  Iny  (juiet  and  ^»nituilcut 
uiik'AS  an)u:^,  and  then  (thrickvd  and  (iii«K;d  abuut  lu  angry  delirium ; 
tht"  jiuirt?  was  KiO  and  feeble,  the  rwipimtioii  about  25,  teinperature 
102^°  F. ;  thfi  skin  around  tho  nli;omtioti  wns  SM'ollcn  and  rc<Idened. 
In  spit*.'  of  eneryvtit!  treatment  tlie  giitigreue  extended  witliout  the- 
Hlijjhtest  check,  and  in  two  dayn  the  eavities  of  the  nin**  and  mouth  wen.'^ 
both  eX]io,sed  and  the  palate  Wiw  gone  ;  in  another  tlio  lower  eyelid  liad 
fallen  away  fmm  the  upper  by  the  detaelmient  of  it*  inner  c«mrai>wure? 
n  hirpe  part  of  both  ia^vs  waa  denuded  of  |>rrioptoHni  at  Uie  Inittom  of 
the  uleerotion,  and  the  bone*  tlieniselvei*  wcix'  already  necrx)tic.     The 

IihIh"  was  a!>i)ut  140.  the  ii'sniniiion  about  -Ml,  the  tenim-niture  varyiiij^ 
'n>ni  101*  to  104*  F.  On  the  fiuirih  day  after  iidmi.s*ion  the  moming- 
tenijH'ratiire  \va.f  I04A°  F.,  the  aAenuniu  ftSM,,^  F.  She  died  ou  iher 
fifth  dav  ufler  adinis^ion,  about  the  tburteetitn  day  from  the  invosioiL 
of  tlie  tWiies  by  the  bacteria.  This  exleusive  destruction  by  gBntrreii^ 
of  all  the  tissues,  the  bloofl-siipply  not  bcine  out  off,  is  exceptional  ajul. 
oiily  found  in  --iniihir  eonilitioiis ;   it  would  st-em  that  vounj;  tissiie.-*,,, 

esi>ecially  when  reduced  by  dt-biliialinjr  illnei'.s  alHird  tlie  nioMt  favor 

abb*  f»oi]  po>wibh'  fi»r  tlie  j^Towlh  of  ilnrsc  niienMiiyani.'^ms ;  nr,  |M-rhn 
it  is  the  some  thing  to  *iay,  have  no  power  of  re-,*ifilanee  to  their  (jniw-t 
Multiple  jK-riphei-al  iieuritir-  has  been  mentioned  its  the  result  of  »o 
tktemin.    One  well-marked  cane  occurred  under  niv  obwrvation  in  t 
jHTJion  of  a  (irofessional  eolleae^ue  who  wouiidefl  himwlf  hi  the  liand  :ifl 
an  operation  tbr  the  openiim  ot  a  pble|i;mouourt  <-ellulili.s.     The  re--iiilti!!^ 
intlaiiunation  was  of  dtvidi-d  ^.-verity,  but  not  extreme,  and  nfter  ap[iun-ii  - 
reoovery,  Iiaving  nwunied  pryctiee,  he  exjK-rieneetl  a  gnuhiul  h>i*s  i-L. 
power  with  ]>nin  along  the  nervc^trunkH,  Bnit  in  the  arm  which  liad  beeM 
the  wut  of  the  injur*',  but  gradually  invading  both  upwr  and  lowe- 
exfreniitle.-*.     It  lii.stt4l  nearly  a  month,  and  gnidunlly  disi[»iKun^l,  t 
recoven*  lieing  otmiplete.' 

GiisHi-nliaurV  delinitinn  of  wnticaimia,  which  1  have  adopted,  fix 
no  dofiniti'  [xritKl  of  time  for  tiie  tenninutioo  of  the  diiiiii.'«i*,  but  tJ^: 
oouim-  as  deM-rilnnl  in  e^fcntiuUy  acute.     It  in  usually  a  matter  of  b 
a  few  days  iH-Core  di-iilh  elo.'^C-S  the  ?fiene  or  onnvalesoenee  is  establiKhe 
or,  pus  tonniiig,  tb»r  suhse<|uent  course  is  claimed  to  transfer  it  into 
pyaemia  <»f  one  iMrni  or  another.     It  has  set-nietl  to  me,  however,  tliat  ■ 
in  a  certain — and  that  not  infVeipK'nl — nunihcr  of  ciih'S  the  acute  iiei'\"viLJ 
symptoms  sidiside  and  piw  In  ino(ler:ite  amount  appears,  the  character  ai* 
pcrsistenee  of  the  febrile  movement  justify  u.s  in  reganling  the  nmditicn 
Bs  chronic.     It  is  a  continuous  fever,  \i'ith  about  the  diurnal  variation  th. 
l>olong«  to  health,  but  is  fri>m  one  to  two  degrees  higher.     Tlie  teni|H; 
ture,  instrtid  ^^f  nuining  along  iM'twiH-n  98^  nnti  iH)"  F.,  nins  Ifetwwn  !*r- 
and  ItJO^  F.  nr  100°  and  JOI^  F.,  with,  <:K'«'a>=ionally,  a  rise  of  a  dogr» 
or  a  fratrtion  of  a  degive  nmrc,  bin,  wldiMn  falling  below  ;  not  pn«eiitiiz 
tho  ehararteristio  ftyitures  of  the  pya>raie  chart,  of  gnst  diurnal  vans 

'  Cnnanlt  r>r.  J.  J.  PnUiRm :  "  Palliology  and  Etlo]<i|E7  of  InfectiouH  PnMHsnw  on 
HvTvwiB  Sv.l»irii."  TVnruocJuMM  t^  Thtni  Trtmaiat  Omtfreu  1/  A  meneiM  PKyndatu  and 
gtant,  vul.  ui,  L8N. 
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tinnH,  but  ktvpin^  tbu  aurp^n  ahvays  nnxiuus  It^st  this  shoulJ  dovulop. 
Tliiii  tvinclitioti  will  soiuftitiies  lii.st  for  wt-eki^ :  even*  luK^pitiil  stirgcotl 
oiuift  reixj^iitxe  itie  olini**:!!   deKriptiui).      I   am  tinawurf  uf  :)nv  Imic- 

Kiiiopinil  ol*.-i<;rvaiiuiis  Imvinp  bt*ii  miide  to  estaWisli  ilie  iKithnlnpiail 
diii«m  iK'liind  it,  but  whtu  we  rcffc^nizc  that  tlic  owusumiu!  suddcu 
aci-«sftii>u!»  tjf  U-iuperutun*  are  always  to  ht>  referred  to  w>ine  cirrutnHtuuuo 
ha\'tne  to  ilo  with  an  hicmiM?  in  the  pro<luctian  nf  thr  ptitnuiTrtcs  of 
patrulactioti,  as  by  a  rvmiHaiou  of  iitr>«:t  aiitiM?ptic  tTL>utnH'nt,  iiitcutioiial 
or  olhprwi«',  aiid  llint  when  this  is  rt'-t'stahlisht'il  the  tunijH'mliire  R-tiiruH 
lo  iti*  fi^niKT,  but  still  ahuoniiJilly  cicvatt-d,  ilegrci-,  imtil  recovery  >« 
hmii^ht  about  bv  the  curative  processes  of  uatare,  the  iaferent-e  seems 

CtiHcd. 
It  way  lie  m^J  that  I  am  here  ^iviiig^  another  name  to  irritative 
i;r.     1  jmTer  to  ^!ve  tlu?«e  cuaca  a  |KithoIu^<ml  rather  than  a  purely 
tlii^ireticnl  clasfiiticiition. 

tThe  proffnOBts  of  septipromia.  like  that  of  otlicr  acute  infeetious  dis- 
?s,  deiK'tid?  more  upon  the  strengtli  of  the  individual  than  uiton  any- 
thing else.  There  are  two  point>»,  however,  to  be  considered  in  tKia 
relatuin  :  the  power  of  resiflance  of  tlie  tisanes  to  the  invasion  of  the 
micro-oiyanisni^  at*  nhown  by  tla-  nipidity  of  ext4,>ii!<ion  uf  tlie  hx-al 
^■■k^  and  llu'  Hinuunt  **(  syst^'inii^  dislnrimnei!  which  the  tadivithud 
Hmibt  f^howii  in  the  fonv  and  frc^iui'iiry  itf  the  heart's  actinii.  Single 
olwervationj?  of  temiwratuix*,  even  though  high,  are  not  of  nmeli  import- 
an<*e  in  n  nni}niii}<tic  {loint  of  view,  but  a  euulinuoutdy  high  fever  luiH^a 
ImuI  ontt(M>K  alwaVf*.  Age  i*an  in)[)ortunt  factor,  the  verj-  young  and  the 
HBil  wilhf^landing  the  etiet'ts  of  »>ptio  fcvor  and  intuxieatinii  but  poorly  ; 
Bd  it  giae-^  withiiut  ;4iving  tliiit  any  eomplicntiun  nf  ^'ptie  infection  oeour- 
nng  in  i"'rn>n?  aln-ady  re<lueiil  byor>rJtii<'  atieetion  of  an  internal  organ, 
be  it  kidnevt*,  hingt',  i»r  heari,  is  of  the  gnivcrti  prngnortiH. 

Other  tiling  beinfj;  eqnal  b1.40,  the  pnignoAU  ix  grv'iitly  influenced  by 
ilio  promptitude  and  thoi-iaiglinesH  of  the  treatment.  The  iiungtira- 
iion  of  an  active  antinrntio  trcatnicnt,  though  the  teni|)orfitiire  be  very 
high,  will  n.*innlly  Iw  fallowed  by  a  remission  if  undertaken  before  ncr- 
voiif-  symptoms  liet-onie  .-k^'Vere. 

The  treatment  nf  *i'piie;eniifl  rausl  have  relation  to  prophylaxis  as 
Well  Op.  Io  the  later  niaiiilt^tatiouK  shown  in  tlie  general  (Hinditiiuu  lu 
the  i«r]y  etlagcs  it  i^  mainly  hMiil,  and  mean»  the  ap]dii^tion  of  all  tho 
rnh>s  and  rvuiv«iie«  of  the  Ni-eiilh-d  anti:H.mtic  t*urgery  of  to-thiy  ;  in  the 
laUT  |H>rio<l,  when  the  licaii  thmilfns  to  give  out,  or  the  intewtirial  tract 
bccomw  irritable,  or  the  bntin  is  i>ppn'-<^i4e<l  bv  the  ]>ref^nce  of  a  jtoimn, 

tHpeoific  tn«liuenl  of  the  discjiM',  the  antir^psis,  b(XN>mcs  subordinate 
!iat  dire(te<i  t»  overcoming  theiM;  conditions  of  tlic  g<eneral  s}'slem. 
pnmhyhixi^  of  wpttcwniia,  however,  belongs  to  another  snhjeel ;  it  la 
inrludiil  in  the  treatment  of  all  wounds,  whether  om-mtive  or  otherwise; 
it  lui^  !'•  d.i  with  the  prepanition  of  tin-  iKitient  for  an  uperatinn — the 
i>|H'rtitiug-rootn,  the  in^^tniinciitH,  dresHingH.  the  o)M>rating  held,  the  \w\'- 
wmal  eltrunlinesM  and  di.-^infr^-tion  of  the  Riirgctm  and  attendants  of  f%"erv 
{{rmle,  or,  when  these  are  not  at  lumd  as  in  a  well-regulated  hotipilal,  to 
aim  fur  tlutn  oa  fiir  at;  potusiblc,  supplementing  them,  however,  with 
KlitN  Imving  in  v'a-w  the  de-^Iruetion  of  infeetioug  enb:«tan(*s  which 
hove  gainetl  a<^te».s  to  the  wiiuud  liefore  the  oarc  of  the  i-urgeon  U 
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given  it.  It  would,  however,  involve  a  repetition  if  tlicsc  matters  wm 
given  at  leni^ili  lure  ;  tliey  will  \ye  irpattti  of  iimler  tht*  iL^|rfie  tiwl- 
uient  of  woiiikU.  "We  have  here  to  i>|mvIc  only  of  the  tivatiimt  (if 
woiimU  wliit-ti  have  tMifiiiK!  irifofltxi :  whfthtT  tlii?*  U;  frwu  tbe  &nlt 
of  the  surfiw.m  in  not  linving  achievctl  tht  Ji-^^inn!  a-ti'ivdrs  ur  fpim  llic 
nntttre  of  the  accident  and  lU  ^^ummi) dings,  it^  inditrerent ;  it«  fxt«tflM<e 
is  detcnnim'<l  when  the  conditions  heretofore  de^Mribed  an*  found. 

If  the  wniuid  hiut  hocome  irifwled,  the  treatrofut  is  s^aned  antivp- 
ti<^lly  lit  iiiio'.  The  two  prthriiBd  nicth<K]»  an:  tfje  dr\'  and  the  moift 
Tin-  first  U  fiinndfd  on  thf  wcll-knctwn  fact  that  the  (levcIo|nneJrt  of 
Ifflrteriit  requirvs  iK-at  :inil  moisture  :  if  either  uf  these  be  alM<eot — i.r.  if 
llie  t('-in|K'ralnre  lie  near  tlie  tKe7Jng-[)uint  or  if  tlie  }iart8  be  abnulutclT 
dn* — ^no  pntrefaction  can  take  plaf*.  The  first  of  thesae  ronditionn  is 
for  obvious  rcn.-«ns,  inipot^ibli;  of  ftdfilmcnt,  but  the  latter,  if  the 
wountl  be  not  vei*y  Ini^  or  m^^;cd,  niav  l»  nppmxiniatrly,  often  **if- 
tirifnllv,  uehitfvwl  by  tlie  einpluyment  uf  rujilerinl*  of  various  kiinU 
whirii  will  aliHirb  the  disc^liarges  of  the  wound  nnd  nJth  t)mt  r4rnlixe 
the  noil  in  wbieh  the  niiero-orpiiiisms  hrewl.  Iodoform,  Iwric  arid,  tb- 
nnith,  inditfen-nt  siiUstaneeii,  as  ^-tun-h,  lyeoiKKtiuni,  liave  (his  in  mmmoo, 
and  wiien  freely  npplied  with  a  thick  steriiirM  drewinp,  a«gauw,  dried 
niui'f',  jute,  ixikutu,  or  even  ulj!*t<rlx'nt  eottouj  over  them,  will  oeca^iotMillT 
M>rve  thi>«  pnr[KK<e.  The  uppliciition  of  llii»  inetlioil  is,  however,  limititj: 
it  re<|aire^  tliat  the  Mound  should  lie  fairlv  ^loolh,  with  a  niininuimof 
ra^j^il  edgt>?;  or  ejitKiHure  of  t-uiiiu^-,  and  thai  the  fcereUou  should  not  be, 
vcr*'  ahundant :  this  tHwurs  only  in  4|uite  recent  wounds. 

When  the  wound  is  ext«nt<ive,  not  cii|«abh' uf  marly  i"«mipleti?  doarre, 
h«s  »  ([iiantity  of  nigge<l  eilges  and  exixw-*!  niit'^'liis  W'lh  the  iniemiu-i- 
eular  **p:icei*  and  eonnecfive  ti**ue  leading  along  the  vewK-l-f'htTitlu*  laid 
biire,  in  ever\'  one  uf  which  tiie  seeretionf  of  the  around  collect  and 
serve  aa  fortile  breciling-grounda  for  the  h«eteria,  it  is  neceaarr  that 
sonio  moans  be  employed  eitlier  to  remove  tlieni  or  to  ilei*tr<>y  the  genna 
and  their  ;'[>oreM  In  wVrf.  For  this  purpose  various  nnii«4>i>cic  solu- 
tions are  employed  in  many  diflen-nt  niell«td»  to  »nit  exigcncie!' ami  to 
meet  niMihunical  dillicidtie}^  of  (ritiuition,  etc.  There  arclhrcc  pnucijal 
m<^tho(U  of  fipplving  the  niuim  drcsttings  :  first,  inlennitii'nt  washinjr  "f 
luore  or  less  In^jueney;  second,  coustant  irrigation;  ihini,  applk-aii'io 
uf  drciwingt^  wrung  out  in  vitriuiu  Hilutiuns  ur  comhiuBtioiLs  oC  ibtw 
«olutions.  Appreciating  the  in)[>ortance  of  rent  in  everv  htralint;  w-iiiad, 
85  little  dii^turhance  a.«  is  cont^i^tent  with  the  thorough  removal  uf  tbr 
infectious  nmtter  should  be  employe*! :  we  judge  of  tlic  thoroughne!*  of 
tliv  r^^moval  by  the  effwt  on  the  tenii»eraiure.  The  wa^ihing  i*  done 
most  ermveniently  with  n  so-called  fountain  syringi'  or  irrigating  Uitil'" 
6U6]H?ntlLHl  above  the  level  of  the  wound,  to  get  tlte  anuttmt  of  (cm' 
require<l  to  inject  ihe  washing  fluid  into  all  llie  inien-tiee:?  of  tiic  wnond. 
UHmf;  bi-fit  a  glass  w»int  for  contact  willi  the  wound  {in  a  hospitnl  a  «i»- 
rate  |»oiut  i><  kept  tor  e:ich  )>alient).  which  in  die  inter\'-dU  betwccu  ii#  i* 
kept  ill  an  anti.M'plic  sohitioii, 

As  warm  water  is  usually  more  gmtefnl  to  the  patient's  fecUne*  *'■■'' 
oold,  it  is  in  motit  caees  lx-!<t  to  ute  it ;  there  are  caece,  however,  wfaen  tlw 
pntrefnetion  U  active,  in  whicli  the  inhibiting  effects  of  cold  on  theilrnl- 
opnieut  uf  llie  iuiero-org:uii:^m!)  may  bv  tried  with  advantage,  oipceMlIf 
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if  the  tKMlilv  t4?mpi>mlurc  be  liigii,  inasinucli  a!<  by  reilucin^  this  wc  are 
nistriirtinjf  llie  uctivily  of  tlidr  rpimKlnt-rioii.  Having  n'jpirtl,  llioii,  to 
the  leiiiiKTaturc',  tlie  wound  umy  be  waalitnl  oil'  wjih  ciniply  Bleiiliztxl 
wutcT;  with  a  solutiun  ot'cartxilie  acid  rn)iii  I  to  '>  ]»fr  fi-iit. ;  with  rner- 
niric  bichloride  of  from  1  :  500  to  1 ;  20,000 ;  with  ]>otaA!ii«m  poraiun- 
gonatc  of  from  1  to  10  [kt  t-uoU  ;  wiili  hvdrujrcn  pi>ruxidu  of  from  1  : 1 
or  from  that  t<i  1  :  \-i ;  with  Thienk-h't;  sointiorj ' — aopording  to  the  rffcct 
to  be  proiliK.'ed  as  ^hown  by  th«  o«Uir  and  tliu  dt'grev  vf  lempenittin-.  This 
is  but  n  finiiill  list  of  the  rctm-difw  nroniiiK-iKitHl :  (lit-y  are,  however, 
thoiM!  ill  principal  n.'»e,  hiiving  stt»od  the  ttt-t  of  practiad  nppIic;itions 
in  iiuuiy  diileri'Ut  liuods  and  iiniWr  various  tiOD<litioil!i.  As  to  a  ehuico 
Iw'twccti  them,  oni?  U  guidetl  by  idiusyncninies  of  individmiU  and 
the  olfiTt  on  lii(>  tidaiies.  C-arlx^hc  acid  prodiioee  an  unple-a^nt  aiue^ 
th4*ti4-  ffltiri  on  the  part  if  qIIiiwhI  to  remain  in  eonta'Ot  M'iiii  ii  lonj;  or 
if  uMtl  io  f-utKeiciit  ftri-nglh  to  be  a  jp-rmieido.  Mert'iirii-  Itirhluride 
ii*  tht;  be->t  gi-riiiieide,  but  uet,«  uiifavunibly  u|hmi  tlie  tissius*  (lieni«-lves, 
and  then?  is  always  the  fiirlher  diiipT  nf  Hsilivalimi  if  used  freely. 
Potawiunt  permangaiutte  is  expcnuve  and  »i|jiini4  everything  with  which 
it  foiucii  in  enntnct,  wliorcby  tiie  htcal  pnKt'i^  is  hidden  and  one  is  at  a 
kwA  to  know  what  [^  g'^iing  on  in  the  wound  ;  indoerl,  Inter  inve»tig:iti(>n8 
KHfin  lo  show  nisii  that  lis  iii»iitfri-tnnt  ]>r<»iK'i1.ip;^  at  li'U>*l  Imvc  Ihi-ii  <iV('r- 
nf*il.  Hydnip-n  p»;r«ixido,  which  has  bwn  extensively  a(lv<'rtisc<l  and 
Uudv<I  to  nn  extent  in  sc^nie  qiiarler»  that  renders  one  !!-nspiciou!<,  has 
verj-  dtviiliil  iibjirtion!* :  it  is  ex|»ensivej  is  extn^-inely  iineerluiii  in 
quality  of  manafantun.-,  requirt-s  nnrticular  cane  for  its  presen-ation^ 
bikI  if  UiviX  freely  will  salivate,  ror  the»e  reasons  it  \i^  not  athiptablc 
for  onlinar)'  w-v.  Taking  it  altogether,  nierenrie  bieliloride  meets  the 
iiHtie3li<>n!<  for  practie;d  w^-  the  lx-»t,  though  it  requires  care  alMiut  the  siek- 
roiim  in  liuit  there  ii^  nothing  in  its  npiHraninee  or  i^nu-II  to  distinguish  a 
Httution  of  it  from  water.  I*harmaeijst<t  nave  mot  the  demand  for  its  use  by 
|irP|Niring  tablet*  combined  with  umniunium  (or  sodium)  ehli)ride  of 
definite  strength,  one  of  which,  dissolved  in  a  pint  of  water,  make»4  a 
BolutJi.'ii  "f  I  :  51X1,  ami  with  this  as  a  standard  the  strength  may  W  varied 
acconling  In  the  indications.  In  oiiler  to  identify  the  solution,  tablets 
an,-  o*.H'a»iiimdly  (Nilnn-il  M-ith  ?«imc  imlitlVTent  coloring  matter.  In  the 
liaud»  of  the  laity  this  may  Iw  a  wIm-  iirMvutiou,  but  the  dilution  is 
di9ni;n*<iilde  tit  witrk  with,  to  say  the  (east. 

Jn  cii-H'  of  exteiinivu  laceration  of  skin  and  muri!  or  le^s  exjiosure  of 
underlying  liA-tues,  where  a  loss  by  sluugh  is  inevitable,  and  wIkti*, 
under  Mnliii:iry  cireumjuances,  the  sloughing  pnKii'SH  would  --iirely  Lie 
iu.f<im|Biiiit'<i  by  u  seplie  prowss  of  (ronsiilerable  if  not  dangenms  inten- 
nty,  when*  the  pmetiotl  imliention  is  t]ie  application  of  a  itoidtice  lo 
hiutten  the  pttHVAs  of  se|>fir:ition,  my  practiet  is  to  :«pi>Iy  a  tiiiek  layer 
of  cotton  or  jute  or  mixed  tissue  freely  wetted  with  a  hot  solutitai  of 
nicn-urie  bichlfirirh-  of  al)out  1  ;4(Mm.  ciiven*<l  with  a  rnblH-r  eloth  or 
oiled  silk  to  keep  it  fpiin  dniing  ;  llii'^,  whieh  I  esill  an  antiseptic  jxtuliiei'j 
tMcltnngcil  everv  lew  liour^  |de|H'nding  u|)on  the  iiTgenev  and  the  etfei't 
Ivfiidutxtl)  bv  ringing  the  drewing  oft'  by  wringing  >t  out  oneu  or  twice 
with  a  frmd  solution,  luid  is  aginn  applit^il  luit.  By  tins  mi^ins  I  um 
fraqnently  able  to  tntat  an  luctensive  sloughing  process  with  little  or  no 
'  fttliijUr:  ncitl.  2j  boric  add,  12;  hoiling  Wiii*.'r,  KHXJ:  jiftru  l>v  weight. 
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febrile  movemont     A  nine,  in  [h»ii(  mi^iirrcd   in  a  man  Uie  bDttom  of 
whose  fot't  lind  been  nlmost  (om  nff  in  a  '*  |ilan(-r,"  thi-  injury  boiuj! 
vi'rj'  similar  to  the  out'  uliove  citwl  i»f  t/aii(;rine  /uudrotianU^  but  in 
whioh  I  \vii8  al)!*"  witbin  a  few  bour^  to  insllliitc  tbc  tn-:itiiu'iit  al">vc 
dt;!ii.Til>L'il,  and,  altboujfti  tbe  sujipuratinjr  protx-e*  butt:^!  !s*'vt'i~al  wwliK  il 
wits  rbnm}fbniii  il,-^  rtiiirso  abMilutcly  i)iit»rlt*a  imd  iifelirile.     Thii-  es- 
tremelv  favoraUlt  ooui-se,  however,  is  jjoisible  only  when  the  ireatmt'nt 
is  iiif^titiiUHl  tairly,  U-tore  tlie  ircptii?  pnHfKs  ]iaA  licgiin  :  it  is  milly  awp- 
tic  trciiHnrnt,  iitiil  not  thr  trprttincnt  nf  sr|iti(ipmiu.      It  shows,  howcwr, 
Mhat  may  be  iiffouiplis-bttl  bv  tli^t  nietliwl  uf  treatment,  for  fretjucutly 
when  tlie  tieptio  proces?  is  iilreailv  in  tiill   Hwing  the  apnltetitiuu  of  M 
iintiK'ptie  |»ouliiec  a*  (Icscribcil  will  rttluce  tlic  ai*tivit>'  of  tbe  proc«9Bar 
stop  it  altogether.     If  it  timw  ntit,  the  di-cswinp  may  be  removed  evwT 
two  or  three  hours,  the  wound  thoHiiifthly  washed  out  in  t-xcry  port 
«)f  tJie  inlcrrilieen  with  a  itolutiou  cif  1  :  'H^K*.  and  the  jMmltifx-  reupplt«l, 
earning  il  well  up  lo  abov<?  tlip  limit  i»f  llie  wound.     In  h-vitc  esi-esta 
mnro  fri-tpu-nt  ebangf'  i^  retpiii-cd,  and  llie  sobilioii  shoidd  \tf  alhtwrd  to 
drip  I'luijstantly  over  the  dres-^in^,  provifiiim  being  made  to  carry  it  off; 
ill  agjfntvaiett  va^'s  a  Htream  of  the  Mihitiun  may  be  armii^l  to  pIsT 
constantly  over  the  wound,  at  oncM!  dUlnfccting  it  and  M-asliin^  the  looe« 
and  Hohible  ]vrvKlucL-*  uf  de<Htmpiwition  a^vay.     This  constuni  irrigatiuo, 
however,  reijuires  t-autioti,  att  it  may  siHvate,  and  it  shouM  tht-ri-fon.- nut 
be  nsdl  in  ^'iviiter  i^tnii^'-lh  tlian  I  :]0,4KKI  for  atiy  length  uf  time.     I 
fKtnielimes  ulicniatc  tln!  wiishing  otf  of  the  wonml  with  the   jfolnlion 
once  in  two  or  three  hours,  witli  irrig-ation  of  sterilizetl  water  to  wfl*il 
away  whatever  j^nbliiiiiite  may  biive  ri'inainei]  on  llie  (^urfaee  or  in  ibe 
i nte]>itiee!*  of  the  tliSi-ncs.     Depending,  hem^e,  niH>n  the  h'in|ti>r»lnn>  and 
the   lociil  fweliittgs.  the  Ktn'iigtb  and  the  h*ngtli  of  time  of   the  ni'ph- 
eation  are  U>  lit-  ju<Iged,  vaiying  from  intermittent  'washings  of  steriliwd 
water  to  eoujitant  irrig-ation  with  a  snbliniate  wbition. 

The  entire  wubtmrrsion  of  an  extrerait)'  in  an  nntiseptic  solution  i* 
praetiMil  in  M>me  CH»eH  when  tlir;  laeenitioii  'n  extreme  and  the  meehiu- 
ic;d  liitfifuUif's  in  tbe  way  of  a  t]iort)iigh  irng:Uiou  o:uin(it  Ih>  oihenKt'V 
ovrr«'onii-.  Kollowing  tho  practice  first  <»bsp-r\*<-<I  at  the  Ma-varhur^iw 
Geiienil  Kuspital,  I  li:ive  used  the  etwl-tar  pnxluet  of  Nulph'm;ip'iiM 
in  tbe  ])niporti<ms  of  fnmi  I  to  5  |H'r  ivnt..  tbe  usual  strength  U-iag* 
per  i-t-nt.  The  limb  i.«i  kept  immerse"!  in  this  !?ohition  for  u  few  ItoDis, 
the  nioi.st  4)re&»ing  niubntitiited,  and,  if  the  temperature  rise^,  tlu*  limb  U 
reimmerfed  :  I  have  uwil  tbi»  quite  «itiffaciorilv  in  case?  alrtiidy  t*|rtic 
when  admitted  to  the  hop.pil;d.  The  objection  to  it  i»  a  liability  t«>  \'">- 
duee  dennatitis  of  the  beiilthy  skin  above  the  rvat  of  the  injury,  bwI  « 
shininess  of  the  surface  whtrc  the  moisture,  which  bcnr*  a  certain  tf 
semblanee  to  uu  uuinlKion,  ci»nies  in  contact  Mith  the  raw  surfaw. 
I'alientts  howi'\'er,  usually  expifss  tlieniinelvei*  an  relieveii  fmm  pain  in 
a  short  time.     "tVeolin     may  be  u?ed  in  the  ^mc  way. 

Iticitiionis  tlmjiigh  the  ^kin  into  the  swollen  tisriucs  to  allow  the  CM^i^ 
of  the  inHltmtetl  wnun  siTve  al«*  a*  ax'eniies  through  which  tlic  janltrtiM 
nuiy  be  injtHrttxl  into  the  tLisuen  where  the  products  of  putrcluetion  W 
tlevelnping:  the?e  inei!<inn.-<  often  ref|nin' to  l>e  numeronj*  and  dnp.  »»[ 
are  fre<(nently  the  nieam*  of  jtaving  a  limb  or  life  that  otlienvij*  v-t)\M 
lie  fiacnli(H:-d. 
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In  HL-ptii;  h-mifliangitu  aitd  aiWuitts  it  U  souietimcs  B.\m  neccasary  to 

roiit  tlie  CMiiU'litrt  of  (lie  axilla  ur  gi-tiin,  whirli  liiivr.  h*>ci)in(»  t'ori 
wliifli  tW  «>]>tif  pnn-oss  is  fiirtlicr  tH.-trilmtwI.  I'ntortunaUrly, 
>wcver,  none  uf  t\w^  ureiniitions  ur  n.'ni(,iitej*  is  siitlicii*nt  to  cUwk  tliv 
iwMix!  course  of  the  ai-scasc :  tho  ]>lile(;rnionous  proppss  extends  near 
^1  noariT  the  trunk  ;  axorv  and  nmn-  uf  the  limb  lieeoraes  gangrenoua ; 
a  ft'viT  lM_'<i}niL's  worse,  ihi'  hniin  »yni|>toms  more  proiiounc-etl ;  it  is 
idi-iit  thai  mile**  the  |v\tient  in*  relieved  t'wmi  the  continued  nbsorption 
'  the  putn-faetivc  pniduet>^  death  will  ensue,  ruder  the**  eircurastances 
c  removal  of  the  whole  limh  w  an  imjterative  neeeA*iiy,  and  witli  it 
men  the  deeisiuii  of  the  seat  of  the  amputation.  Will  it  do  to  opcrato 
ruu;jrh  Soft  tiHt-ues  already  infiltmled  with  the  [inKlucts  of  deoomiHiiii- 
in,  or  miL-it  tlie  whole  limb  l)e  saeritu'iHl,  adding  t»i  the  dan^TA  ot  tiip 
lenUwn,  already  very  preat  ?  AVhilc  »ueh  a  thing  ipt  of  eour*e  uiidewr- 
ile  per  «•,  and,  other  things  Ijeing  eciual.  is  to  1k^  avoided,  vet  openittiiii 
irxnigh  infdtrated  tissues  is  not  absolutely  forbidden.  It  depends  uptm 
H»  chanwter  an<l  extent  of  the  septie  procew.  One  eannot  advise  eutting 
irouffh  a  gan^ijrennns  tissue  or  one  in  the  immediate  neijjhborhood  tliere*jf, 
ut  I  liave  ix-jjeatwily,  under  fittx'w.t  of  ciix-iimstanwiii,  anirinlatwl  in  rt-jjions 
rlii'n-  the  ti-wuew  were  infillrnled  and  disetilored.  and  with  eaiv  have  had 
it*«-iven.'.  I  have  in  mind  a  man  who  was  cut  on  the  i'tntt  with  an  a\G 
b'bich  poMtetl  deeply  In-tween  the  git-at  and  se»!ou<l  mvtatur»al  bones  wjlli- 
lUt  injuring  either,  but  in  whom  the  woimd  l«><'amo  infet^ted :  gangrene 
ippeared  in  Isolated  spots  "U  the  leg  al>ove  the  nnkle ;  the  |wtient's  gen- 
ial oondition  UtTame  exreetlin^dy  had — etndd  hanlly  lie  worse;  pulso 
tnd  t<-ni|M.T:tturt'  both  liigti,  ami.  (|u!te  ineaiud^le  of  appreciating  ]m 
rnwlitiou,  he  lay  in  a  mtillering  delirium.  Tlie  hjiid  apiKiii-smees  grew 
tvontCj  the  gangrenous  i^potfl  apitoarcfl  al>ont  the  kne<\  and  in  des|>eTation 
imputation  w:ih  })erfonned  at  about  the  junction  of  the  middle  and  upper 
Jiinis  uf  the  leg  as  the  highest  point  at  wlneh  it  wils  believeil  lie  would 
mn'ive  the  shock  of  operiticm.  He  w:is  «i  tor[>id  by  the  effect  of  the 
[joi.eou  on  his  brain  tliat  he  rwiuireil  almost  no  ether;  he  was  uneonscions 
;if  iJie  oitt-mtion  for  several  days  after  it  vmn  over.  The  cnt  suriaec 
liUilU-  bled ;  it  was  discolored  and  dirty  M'ith  sanguiiK-ous  serum  ;  the 
irterics  were  oenluded,  TTrcrf  teati  no  inlur  to  the.  J'rexhli(-eul  nurfaee  or 
thimp  afiervani.  Thoro  wjis  no  union  by  first  intention,  the  Kkin-flajw 
l^ecawe  guogrenous  along  their  (ilgi-s,  and  yet  the  |Kitient.  in  time  got 
H-etl  with  »  useful  .slnm]>.  This  was  an  extivme  <-msi',  and  ver^'  douiilful 
in  progretw  for  a  long  time,  but  the  end  jti'^tltird  the  rliik  ;  and,  as  lew 
wvtTe  ausea  have  also  ri.*covered,  it  ean  be  claimed  that  while  the  pnietise 
H  not  desirable  as  a  rule,  it  is  sometimes  good  surgt>ry. 

An  elevated  [loeition  to  the  afleeted  limb,  if  it  Ui  aueh,  is  most  dosiia- 
tile,  an4)  the  imjHirtanec  of  rest  in  k(^|»ing  the  eireulation  as  inactive  as 
praeiieable  is  not  to  be  fbrgoit<^n  ;  thfrefore  the  ^iis^x'nsion  of  an  arm 
■r  b-g  is  to  be  practised  if  [xjssible. 

A.1  to  the  treatment  of  the  eonstitutional  complications  whieh  oe*^- 
ionally  aritt,  we  arc  guided  by  general  principles.  The  ditKsa^  is  from 
be  beginning  depree^Hing.  ns  shown  in  the  heiirt's  action  ;  stimulants  of 
II  kimU  am  therefore  allowable,  the  choice  being  left  to  the  tnste  of  the 
udividual  (surgeon).  The  necessity  and  the  amount  required  are  indicate*.! 
as  much  by  tlie  dr}-tiess  or  otherwise  uf  the  tongue  as  by  anything 
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elRc,  though  thr  state  of  tlie  nnl%  of  cnarao  is  tn  be  oontodpivd.    Brandy, 
.St.  Croix  mm,  BoiirI»oD  wlii^kt-v,  in  nhoui  (ho  order  mention^!,  with  ih« 
hitter  toiiii-'s  ut'  (.'iuctioua  aiiU  gfuliuii,  arc*  the  miKt  dfsimbl?.      If  tbt       , 
imtivni  luit  taki*  milk,  thii^  in  the  form  of  luilk-putifli  and  Pii^-t"^  h 
gives  iniurifiluiM'iii  with  tlio  titimiilarion  ;  if  there  Ik-  vi>initing,  "ginjpT  ™ 
ale,"  c]uiiu|]ugnt;,  aud  caHwiiatf^l  watcT  wilt  fnH)uetitly  cuDtitu  it,  aod  I 
have  known  fresh  biiti^rniilk  to  be  retained  when  every  otl*er  fnrm<rf 
noumhmcDt  wae  rcjfctwl.    Other  form*  of  intciitinal  distiirlMmee.  as  diw- 
rbrcu,  are  to  be  truntetl  by  tlie  onlinary  lustriagent  and  @«dativc  renwdia 
of  acetate  of  lead,  opium,  mtfchu.tinnin,  etc.     I  have  «um^imi>a  thoojAl 
tiiat  good  result?^  in  the  beginning  of  bd  nttack  folluwe«l  the  adiaia-^ 
iKtrution  nf  a  brisk  aniine  euthartie,  which  Rpfirars  to  rmlteve  itomr  of 
the  toxic  syiDiitouis,  and  the  opinm  is  then  better  Ixime.     Mlien  a  •Imr-j 
rhmi  iKrnrs,  it  U  \H^i  to  sloo  tlie  u.m- of  the  rnerriiric  l>iehl(iri(lc  ani 
KiiliHtitiite  )4imeThing  liavtiig  letu  tendetii^y  toward   inte:i>tinal   irritatiiin-' 
If  the  dij»rrh(ea  iKi-onies  dysenteric  in  eharaeter,  eneninta  of  n|iiiini  mi 
starch  ami  lead  will  fix-qiiently  stop  it.     Great  eare  must  be  taken  in  tlic  j 
niu'sing  of  patients  in  the  severe  cai$e!s  as  the  stupor  is  so  grvat  that  iha^| 
skin  over  prominent  p<iints  Ix'nomes  nioerated,  and  be<I-«>re«  of  ittnl^ 
extent  and  i^bfiinaey  result.     Thi^  in  e^ijx-eially  the  eatte  when  tlie  urittc 
and  fa^u?«  ari'  diHcliarptl  involiintaritv.    The  [Huient  >^hoiild.  if  pOBoUtv 
lie  ti|inn  an  air-  for  water-)  Wd,  or,  if  tlutt  is  imaitaiii:W>le,  nir-cdi^aw 
and  ring-|ud!i,  tu  take  the  pre»«iire  from  the  threatened  jKiintts  and,  nUive 


ever)'tliin^  elne,  the  must  eunt<lant,  unremitting  attention  nitist  be  ^vw 

to  keeping  the  patient  clean  and  dry.     Use  freqnent  bathing  witli  alft>*| 

hoi  or  eolofnie.  dni^ling  zine  p<iwder  or  stanch  or  lyeo|»tKliiim  u|hwi  ihf 


ports  aftorwnnl,  and  ehunge  the  jHisition  from  baek  to  iiidc  and  fnm 
aide  to  eide  an  much  -jn  the  pn>}H.T  trt'Utiiu'nt  of  the  lucal  (iiwueviU 
permit.  It  iiiiiki  be  iTmemWretl  ihat  the  disease  is  moet  exJiaustiai^and 
oonvalcdccncc  is  corroxpt)ndingly  slow. 


A  secondari*  fever  with  certain  constant  eliamcteriiitie  diumat  f«l- 
nres,  e-omhi^  on  in  the  eourse  of  tlie  healinjr  of  a  wound  liy  snppan- 
tion,  has  hei-n  known  sineti  the  earliest  medi^tal  writings.  In  the  *in 
of  tlie  Middle  Agea  epidemics  of  such  a  fever  attracted  the  atteiiliiw  '^ 
Ambm.'^e  Pai*^'  ami  of  PamcelMiis.  The  former  noiiet'd  that  frartuiw 
of  the  lK>ne.s  of  the  sknll  hv  sabre  ctit^,  etc.  were  foIKweil  by  aljfwsw 
of  the  liver  ;  Panieclsns,  lluit  the  fever  was  intermittent,  e<nnmcwd 
with  a  ehill,  and  was  frequently  acmmpanieil  by  Intlammatinu  nf,  an) 
pundent  depoi^ita  in,  the  jointa.  Morgagni  de*crlbe<I  tlie  Bbsc«*»» 
ractastntic,  and  stated  that  the  piia  was  carried  to  various  internal  mpan* 
— the  lungBi,  liver,  fjdeeii,  etc. — ami  theiv  deponited  fmm  th«'  bhoUTr- 
Keif' ;  he  dewrilH-d  an  exmlation  into  the  pleiini  al«i  as  the  residt  of  pom- 
lent  ai)sorTition  frf»m  a  wcniiid.  The  intemiitteiit  type  of  the  fever  awl  il» 
epidemic  ehancter  led  to  the  opinion  tlwt  it  mtis  of  niiai*inatic  origin.  Mid- 
em  research,  however,  CHiRfially  Viri-how's  inve*i(ig!itions  on  emboli*"' 
and  thmmlKuais,  the  exijcrimentsof  liillroth  and  Otto  Weiier.  and  finally 
tho«'  of  IJoliert    Koch  on  the  Initimatie  iiifi'ctive  fev  '-.iW 

that  we  Irnve  to  do  with  the  absorption  of  pUs  uifccted  ^,        -  ^tU" 


i 
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mitas ;  ami  the  ilelinition  of  Gussenbaur  is  now  re^rded  as  owrect — viz. 
vyttmiai  or  puniletit  I'pvrr,  h"a  peneml  infective  (Iii«'ii.««?  which  iiriscw 
3Vom  the  cntntncc  into  the  bhwHi  of  the  cmistituents  of  iTifceteil  pus.  It 
i*  i!iMin;:ui>hi'd  from  uthi.T  »fptif  iufcctive  disL-iiH-'f  l>v  the  Oevelopnieiit 
•of  multiple  iiliscefww  in  vnrioiis  orjinns,  an«l  h_v  iin  iiitemiittent  fever."  ' 

A  pn-existiug  »uppuratiou,  which  tinptieit  »  process  of  several  days* 
■cir  wct'ks'  ihinttiun  as  ihe  sourco  fmtn  whiuh  the  iiifutried  put*  is  derivwl, 
38  the  almost  constant  rule  in  pya-rnia,  thongh  there  are  cxeej)tionftl  maeii 
in  which  the  injiin' — not  always  an  open  Avuiind,  oven — ^intl  (he  general 
infection  run  a  siniultniieou!^  enurse,  with  the  gi>notiil  i^yni]>Inni!4  uf  a 
«ep(ica'inia  rather  than  those  to  be  dcjcribed  as  characterizing  pyfeniia, 
l>ut  where  the  auto]fpy  disclot^s  the  prcwcnce  of  metastatic  abnec»iistw  and 
pumlent  exiidatioiiA  There  iire  otben^,  oji^in,  in  which  the  original  wound 
ioH  healtHl,  hut  the  K*nend  dijHawe  has  aftenvani  owurriKl,  nnniin^r  to  a 
fatal  teniiinatiiin.  when  the  antnjiey  again  sli(>w>.  nuihiple  ahs(rsM>*  and 
-pnnik-nt  cxmlations  in  the  twrous  Cftvitics  and  joints. 

Making  tlie  post-mortem  appciLrunces  the  diagnoi^ie  criterion,  we  leum 
that  pjiemia  may  occur  aa  either  a  primary  or  a  seconilary  fever — that 
there  may  also  be  a  wriod  of  incubation  after  tlie  reception  of  the 
injury,  with  no  penorai  or  h»eiil  fivniptonin,  (hiring  which  the  infection 
ifi,  !*r»  to  ■tpi'ak,  workinj;  like  an  exantheniatons  fever,  the  jfonenil  dist^ise 
htvakJii|;  out  !iub!V*<[Ueutly  uud  runniu);  itM  eouive  indejKrndeulIy  of  the 
original  injury.  U  lieu  veiti'MOiiion  wiis  a  more  frcipient  practice  8neh 
cue*  iK-'cnrri^i  more  often  tlian  ihey  now  <lo. 

P)-it>mia  may  run  an  aent^e  or  a  dirunic  course,  more  frtHpiuntly  the 
f^imier,  death  o<x-nrrin|.'  in  the  course  of  from  five  to  fitWii  davji ;  it 
jaay,  however,  la^t  many  niontlw.  It  mn»;t  In:  unilert^UxKi,  nt  the  same 
time,  tlial  the  divi-ion  in  ]irin<'ipally  clinical ;  the  palholujry  is  the  Hanie — 
viz.  the  vntnuice  into  the  blood  of  the  elements  of  tnfi'^-ted  piie;  and 
tbitj  di&enaitiatiou  luis  to  <lu,  fii-st,  with  the  atnonnt  taken  u}i  at  any  one 
lime,  and,  scrttnd,  with  the  [Mm-er  r>f  the  imlividiial  to  witlistatid  the  in- 
fvetion.  An  attack  of  acute  pyteinia  may,  thouffh  it  \s  unusual,  f«ubside 
into  a  chnHiie  (^jurhc.and,  rw  rcrwl,  one  that  has  been  pursuing  a  chronic 
anir;*'  niiiy  quite  uni'xpectetUy  Ixvnnic  ncute. 

The  coui-se  of  a  typiiiil  caisi  of  pytemia  iw,  in  general,  thiit  nt  a  viiri- 
alile  period  after  nupptu-ation  has  been  c.stabli»hed,  the  wound  grunulnting 
and  Uie  diseltirge  crt^uiy,  in  all  rtviicela  the  wound  piin^uing  a  normal 
cour»>,  the  |iatient  has  a  chill — variable  In  intensity  fnini  a  emwlinj; 
alonfc  the  hack  to  the  teifth  rhntterinj:f  and  llie  extreniities  shaking, 
in  ditTerunt  aiwa  also  lasting  varialily  frtun  a  few  nituutes  to  an  hour 
or  mon-.  Tlii^'  is  followtHl,  Hunetinies  aeeomp'iuied,  by  an  increase  nf 
trmperaturc,  which  may  rise  two  or  three  or  even  more  degrees,  f:dl- 
ing  In  nomud  or  behiw  the  next  morning.  Thi»  succeiviion  of  chiti 
and  fever,  with  morning  remi-vtion,  may  occur  daily  or  ever\*  other  day, 
and  the  likened  U)  malarial  fever  becomes  niurkwl.  Along  with 
the  febrite  nwivement  there  is  a  cotidition  of  general  malaise — foss  of 
n|)petite,  thirst,  and  heailaehe,  with  siiiue  sleciiles.-nei«* ;  the  jxiti^'nt  is 
QuiU!  aware  that  he  i;^  iM)t  so  well,  and,  if  he  Ik'  ^nnn  or  ii]  a  miilarial 
difitrirt,  will  himself  insist  that  ho  is  suflering  from  makria,  the^  sub- 
jective HyujitoRU  are  m  idtiiitical.     At  the  same  time,  ur  perhaps  ante- 
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cedent  to  tlie  febrile  muvemeat,  the  wounil  indicates  that  Moaeiiiuig 
hi8  taken  place  to  inierfore  with  ilie  hmlinjf  iiroress.  The  sappnaiioa 
ceases;  the  granulation^^  lK?o>ine  pcili-  ami  H:iM>v,  and  mav  bfeuc  down 
entirely,  leaving  the  wound  with  a  thin,  tliny,  ^anioiL^  ttieeha^e;  the 
edtces  of  the  woiim)  befxime  ^wtdlen  and  utU'niiiutas  ;  fnH)aentlr  we  an 
ablv  to  detect  cord*like  swellings  along  the  cuuree  of  tlic  lar^r  \-eias 
Icfuiine  fmm  the  part :  theitc  are  hanl  and  tender  to  the  tonch.  and  iniy 
exteod  E»«jnn;  diMtJim'v  up  the  limb  tmvard  tlie  trunk.  The  limb  will  wuo 
afier  swell  in  if.-^  whole  extent,  tlie  pixmiiiicrKi-^  imd  depn**i»ons  bevnine 
ohliteniti>4l,  and  the  natund  configunition  of  the  limb  rjiiite  ln$^ 

The  repetition  of  the  chilU  and  febrile  movement  continae^  with 
greuter  intensity-,  freijuency,  and  irref^ubrit^' ;  llie  alternations  with 
gubnortual  tem]>eralure  are  n)ore  marked,  fal1iii|r  eonietiines  to  95"  F. 
or  lej^**,  only  to  ris*  in  a  few  hours  to  (Rrhafip-  over  104°  K.  This  gKtt 
ranjif^.  rt-f«itin(f  itttelf  for  sf-vera!  day.'s  irit^uLir  as  to  the  time  of  dar, 
ilia  htrikiii^r  feature  found  in  almost  no  other  cotiditjun.  The  patient 
ema<^iiites  nipidlv,  the  thirwt  inen-sKw,  the  apwiite  fiiil"*,  tJie  loajiiDe 
becomen)  red  and  dry,  the  skin,  iiltemately  bathed  in  sweat  or  abooi^ 


mally  dr^',  is  apt  to  beeome  velluwit^li  in  eofor,  due  not  «>o  tnneh  to  inter- 
ference with  the  function  ot  the  liver  ui<i  to  a  changi*  in  the  blood  it^-lff 
the  coloring  matter  being  liberated  ifuematoi/rnouK  irirn')-)  by  destructioD 
of  the  r('<l  bhHMl-cor|ini^-les ;  the  pulse  inenflaes  in  fnt|u«-iwn'  and  be- 
c-omej*  wt-akcr.  In  contradUtinction  lo  wptiewmia.  the  mind  is  not  oftffl 
ofieetetl ;  Instead  of  being  amthetic  and  n^mnolent,  the  [Httient  'v  n>D- 
ftcioiiri  of  hix  weakened  condition,  often  wakefid,  and  annovwl  by  Xiehv 
or  t^iunds,  and  likely  to  be  queruIou^  and  complaining.  In  csees  wnich 
run  a  protracted  ewiirw  (he  oreath  freqwnrly  cxIkiIcs  a  [H-cuHar  mawk- 
ishly sweet  otlor,  ctmin:u*rtl  linmetinio^  to  newly-muwn  liay,  and  thf 
patient  comptuins  of  a  disicreeahle  toFtc  always  present.  A^  the  disEBW 
progresses  secondary  involvement  of  distant  organs  or  parts  becorais 
evident;  the  patient  complains  of  uain  in  moving  wme  parttcnlar nnd 
UHUally  dii^tant  joint;; :  t(  .simulates  rneuniati^'ni  at  tii>;ttand  U  fnyjueiidy 
mii^lakeu  for  that  di!*e!i»e.  The  joint  is  tender  on  pre«fiiire  or  movement, 
n^'tl  and  swoth>n,  but  in  the  (xmr^'uf  u  fewdayh-thietitalion  up{H>;Lr?,undoo 
puncturing  or  incising  it  pu't  i.-*  found  :  tbi^  comlitiun  mav  occur  in  wveral 
juiutfi  if  the  patient  live^  lung  cDougfa.  Other  dtiiationti  in  tlie  cxtnon- 
ities — the  HulxHitaiieoiis  couDectivc  ttt^iie,  tlie  mutviilar  inlerapecfs,  evro 
the  mu«cle6  themselve:* — ai*  not  infretjuently  the  eeat  uf  the  melartatii* 
■beoeescH,  and  pirticidnr  mention  muf"!  be  given  to  their  oecurrenn' in 
the  metbdlarv  canal**  of  the  bones  where  they  may  be  undetected  niilil 
they  have  made  extenfdvc  ravages,  or  Ih'  only  dii^covertKl  at  the  auloiiftr. 
Tlicir  prci^enee  is  to  lie  stL^pecteil  when  the  nntient  complaiiw  nf  eevm 
pain  in  the  bones  with  exquisite  tendemciiN  along  the  Ahaft^  :  the  alif^t- 
est  movement  is  ugoiiy.  At  first  the  tendeniess  in  uwially  Iwaleil  tf 
dit-tincl  points,  aftenvnnl,  however,  extending  over  the  whole  Imne.  A' 
first  there  it*  not  much  else  than  the  |iain,  but  later  tlu*  tir'sues  uwr  tlw 
Itone  Ixfome  titlcniatous,  and,  if  the  iMiticnt  live-«  long  enougli  inm'lti'»"pA 
other  evidences  of  pus  in  rednc**  and  fluctuation  liocome  miinift.7t,  and  lif 
ineiiiiDn  the  involvement  of  the  hone  it^  t^lHtwn  in  the  looM^ning  of  the  p^n- 
ostenm.  Like  the  disex^e  of  the  joints,  the  n')*emhlanee  to  rlieaauitiiaB 
at  the  (luUtet  Is  considerable,  in  built  the  local  and  tlie  cuu^titutioual  eVtnp' 
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tomatolog}' ;  it  is  not  until  later  tlint  the  true  oontlilidii  lKi?omp»t  lomlly 
maoiffwt.  tt  is  thrn-furf-  ni-ctswan"  to  hf  kw-uly  ""'ii  tlio  alnt  tii  tlio  case 
of  u  eunpiiratiiip  wotinil  tv  Ut-tecl  tlit-rtc  «!viiJviitvs  of  traiirJi,Ti'in.x*  to  UlKCmit 
parts,  l)ti«nk*e  if  the  trcatmeiil  lie  iiiiimtecl  esirly  tliere  Ih  n  elinnce  »if 
saviii|j;  life  or  limb,  whieh  clianec,  however,  grows  i-apidly  less  us  the 
stipimration  exteudd  through  the  whtile  bone.  In  the  iK^iinin^  the 
abooeaeK'.s  an  in  other  sittiation^,  are  single  or  tsol»te<1,  hut  they  increase 
is  nanilMT  hikI  ntii  itb^-ther  until  the  whole  vaual  U  ucK-upicd  with  pus. 

Of  other  !H'<i.'-'4sil)le  orK«n(*,  the  r^rwtiKlun.'  ah-socss^'s  arc  to  h*'  Inttkcd 
for  in  the  paruttd  and  thvixjid  gland--*,  ami  exet-ptioiially  in  the  teslifle. 
MetiL'^tie  ilepuriiti  in  t^e  internal  organs  often  gu  iintlelei'led,  their 
pri."3>ence  being,  of  conrse,  by  no  nicanin  so  evident  as  in  tJie  sitniitioas 
mf'UtitiniiL  JitdceU,  the  9<pei'iul  »yniptotuutol<^y  of  Hbscesse.-^  In  inteiiixO 
orpin?* — and  ijiey  niav  (x-irur  in  almost  any — '^  "(''  elianu'teri^'tie  :  in  the 
lungs  thtrru  may  Iks  eough  and  exjxi'toratioti,  with  »M»f  dyBpmea,  but  6o 
long  iLs  tlie  al>see-^^M  are  small  there  U  little  to  judge  fniui.  \\  Jih  plenrilie 
oxudution,  howt-ver,  tlw  p\Hdonwji  of  dy .ipnrea,  wilh  duliu-ss  on  pressuro, 
fkinliiRW  *>r  abfiencc  of  rt^pimtiou-  and  vuie^vrH>uiid!S  indicate  the  con- 
dition ;  t*ometiniea  there  an*  the  otlier  evtdeniis  of  pleurisy — the  inabil- 
ity to  take  a  long  breath,  difficulty  in  lying  ii|xjn  ime  si<re  »r  the  other, 
and  increuj^'  in  fretpieney  of  the  respinition. 

lelerun  L^  liable  to  be  pre.-ient  in  metn^^iiTies  into  the  liver,  but-,  as  this 
in  ahwi  preoL'ut  us  the  n-riull  of  the  dcatmetion  of  the  red  bt'-WKl-eoi*pude)ed 
iti  luBtnattigenir  irU'rns,  thr  eontlition  is  nut  di!^pnll^1i('.  of  ihi'  nii^taKta.-^'H 
uuJe»4  it  be  lUifiMfciated  with  inerea;^-d  arcik  of  livc-r-diiliiciks  and  loatliztd 
ulernes^  with  |>ostibly  a  tumor  if  tlici  nbs<iess  Ix-eouie  veiy  large.  In 
lejiie  involvement  the  iiieri\i-sed  are^i  of  dulnesa  is  almost  iho  only 
lilgii  to  indicate  the  hxid  tnmble,  and  it  is  a  further  tioun-e  of  cunfui^ion 
if  tlu'  question  of  malaria  eonies  up.  The  spleen  is,  however,  ouc  of  tlio 
rarer  watit  of  uecondary  de|M.'i4itK. 

The  only  rjiM>  of  i^eeondarv  p_V)L>inie  absi;4>_s!i  In  the  nniH^nlar  tissui-  of 
ihe  heart  ilmt  I  have  any  kimwledgc  of  J  s*jiw  at.  tlir  autopsy  of  an 
Itiiliau  hilwrer  who  died  in  llie  New  Haven  llot-pital  after  an  illnesss  of 
Dearly  two  months  Tliin  i^ise  wilt  be  referreil  to  again  lu  t<[)c.'aking  of 
the  miJtMl  form  of  pyoA'pticafmia. 

We  have  Immed  tlint  a  typiiiil  aific  of  pynmin  eonRists  clinienlly  of 
— tirirt,  on  open  ^uppuniting  wound  ;  sc-fimd,  a  ehill ;  ihird,  a  fever  and 
nnitr  thewe  oc^^-urriii^  irregularly;  fuui'th,  thrombi>sis ;  tiftli.  inelaHtatic 
■riigftW^;  Hixlh,  death  in  the  »tiirse  of  two  weekn ;  hitl,  exivpl  the  nu'ta- 
natie  ubsf-esf*  or  nerous  exudations,  nothing  is  eoni-tjml.  Am  stated  in  the 
lieginniiig,  an  oik'h  suppurating  wound  il^  not  an  aliNilute  or  e^jn^tiiiiL 
fotttun!.  Wiimierlieh  rep«)rtri  tliat  u  young  working- woman  sutfering 
with  an  ordinan.-  eoiyza  wet  her  elothes  during  a  hat>l  day's  work  in 
whieli  slur  perspimi  froiily.  The  next  morning,  on  pitting  up,  she 
liecame  faint  an<l  fell,  ininring  her  right  hand.  Ileeovering  eon.sci()ns- 
ocs^  tthe  was  seiztnl  with  a  heavy  rhill  M'hieli  laKtint  some  time ;  A\i-  luid 
nnin  in  her  sternum,  benduche,  vertigo,  and  duirrhcpa.  She  died  on  the 
Iburth  day  in  tollai»te,  having  had  a  i-ontinuout?  high  fever  with  er>lhy- 
liintiius  bulla;  <hi  ImiIIi  fei^t.  Tlu>  auto[>sy  ishoweil  a  sltghl  etlusion  of 
hhnid  in  the  injiin-d  band  ;  tlur  blcli:*  on  the  feet  were  till«l  with  hem- 
orrhagie  pib<  -,  (Ik'  joints  uf  both  baud!*  and  feet  were  normal,  iu>  aLio  the 
VouL— 18 
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/r  !iI-o  pr'-T/-nr-  variation-.  *-v*:n  in  it.-  inttrrmirrrri'.ie.  Tii:''i  i."^  *  '^e 
ii'i'-fA.  :iN'i  '.ilii'-h  niak"  tli«-  'liaL'nor^i--  rlouLrtul  if  ■»"►:  .>:r»^CL>:  ~r»c  '^ 
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-"■J,.,  fi-  y/.-x-yi-i-w  Ni'iniin^  aii'l  *-v«-nin^.  in  tho  i.H'i:r*«7  ■:"  tt  c  tz^s 
il;i.-.  ■■■  ;t  '■•■ii-i'l'-Rihlc  <i'-.fn-«-,  K'^i'  F.  or  rtver.  thtro  fill  T:r"£»:r  la- £r»i- 
'i:!';-.- '.r -ii'i'i-rily  f.i  n^rttijil.  j^ivinfr  ri.-<*  ii>  the  h'»pt-  ::ui;  :i:f  ■■zi^xtA 
ii;i-  !."r]  -lirLiiiJir.-d.  only.  how*rV(-r.  t<"i  rejir-ai  th*.-  pp-.-*.-*^  -.f  -,',-^n^-c 
.\ '  ::;)'.rli'T  !irii>- in  rh'-  -:ini'- ••a-*-  th*-  tcmpt-ninirv  will  ^'  -u-ixcl^  w 
I'.;-  :;  i];iy.  rjri- i  in  th-  w-\\  \'v\\  liour?-  fall  apiin.  Inilivitii::!:  oa.*t^  r*:M 
Il;i!i|-  I..  t|,. -*-  -irikln;:  variati'tii--  fn»ni  tht-  type.  !inle  i.-an  K  ;u«iiS^i  <^ 
:,  ■j'f.'n  '-.I--  from  rlji-  <-]i;in  almK-.  px^t-pt  that  jrr«.-ai  and  rvpeait*:  Tara- 
ri'iij-  fn .rn  -Ml.ii"riii;il  ti.  vfiy-  iii;fh  tfni|KTature  aftera  -iippurarlni:  W'-odJ 
ifiii:i:tTr- iii;(t  jnt'-'Ti'l  pn-  h:j- ;niin*'*l  •■ntrance  intn  ihf  i'in"ulati<>n.  A^an 
rii-LMi'-''  r.f  til*'  ^'paf  variution-  in  thf  tcniperaturt-  "Xvurrini:  in  a  iVw 

li'iiir-,  aii'l  a! f  tin-  jrn-tit  irn'^iilarity  in  tht*  i*i^ur»e  of  th^  tVver.  tak* 

thi'  a<c>iiii[,aiiyiti'_'  iliaii  "f  ih*-  fiiirs**  of  an  acnti-  pvxniia  in  a  I'hild  I'f 
ahntii  ti.  I-  yiTir-  of  ni;-.  pai*iilv/i-<l  witli  a  >pina  hjtiila.  \vhi>  w;is  ailtiiitteJ 
uIiIj  a  ;,'ri-ai  K.t|— ..n-  al-'iiu'-iiii-  r.f  ami  i'X|xi-'inj:  tht'  rsii'mm  and  oHxyx- 
Iti  .-pit.-  i.r  iIji-  nihi'-i  i;m-i-  af'nr  adnns^ii.n.  it  cxtrndiil  difpiT.  and  alirf 
-'■vcral  nmuth-  hi-r  it-tii|H'niti]n>  was  unv  dav  fnnnd  to  Ih"  If'l"  F.  in 
the  iii'iriiiiiL'.  and  -In-  ua-  rt-t-liiijr  iniwi-U.  Tin-  child  was  t»Hi  v.>miir  l" 
d'-<-rili<-  lire  -•'ij-ati'>ri-.  aii'l  tlicff  wa,-  nn  'ilnjcitivi-  eviih-ni't*  of  a  fliill 
Mutit  l;iti  T,  liijt  tijc  vai'iatiiin-  in  liit-  tcniiK-nitiirL'  Ix-pin  at  nmv.  for  <mi 
the  Mfond  day  il  -wunjr  fn»ni  W{';j''  t«<   H.i2j^°  ^4"),  and  on  the  thiri 
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day  from  97,^°  to  104*  between  5  a.  m.  and  12  M.  i^^°) ;  at  4  v.  u.  it 
had  falk'ii  to  98°.  only  to  rise  to  lOof^"  nt  10  i-.  m.  (Tyf*),  to  Tall  ihn 
next  morning,  the  lourth  duv  of  the  attark,  Uy  Mow  95°.  Am  the  clinical 
thermumeter  M-as  not  graJod  betoto  96",  it  vias  too  low  to  register,  but  it 


Fig.  13. 


:;."  ziii^^ 


fell  at  least  ]1°  in  six  hours  :  In  the  aAernoon  it  rose  to  102^°  (8*). 
On  the  firth  rlnv  it  <wi!Iatrtl  Mween  98"  and  10.1*  at  4  p.  ii.  to  I04A' 
at  9  r.  M.,  and  the  next  momhtf/,  the  sixth  day,  it  was  10.'Vyiy°,  to  full  in 
tlie  afu-nK)on  (in  opiyn^itinn  ro  the  nilc)  to  9'Sy^°,  i-ontinuing  to  fall  in 
tlie  m'»niiiig  nf  the  seventh  ilay  ti>  be  i^piin  Mou-  95" ;  it  uiily  ni^'  that 
aftennwn  to  iH^°.  It  (HnitiiiiH'd  to  rise  h<tth  morning  imd  nfternonn 
on  the  two  liiirceeding  davs  to  K»4^([^,  nnd  without  further  reiiiarknbly 
abnormal  variations  she  die<i  at  the  end  of  the  eleventh  thy.  At  the 
topsy  it  was  found  that  the  iH'd-jd'irf'  hud  raii«>d  a  ne<TOiji^  of  the 

mm — tliat  J>U8  had  invaded  tlie  riylit  s-icm-iliar  syneUnnilrosis ;  there 
were  numemns  non-}!n|i|>ii rating  infnri-ls  in  the  hingn,  and  in  the  lefb 
pleural  eavity  was  a  larjje  amonnt  of  scnvnurident  exndnti(.<ii. 

Chnmic  pyu>niia  is  charatieri/^Hl  elinienlly  by  a  fairlv  rejfular  but 
excessive  diiirnnl  ranp'  in  (emuerature,  ivtntiniiinf;  for  weeks  or  monthi^ ; 
few  or  no  >!trtk!n)r  exaeerlKitions  of  thi«  ntnge  are  uote<l,  hiit  it  varies 
fmni  98°  F.  or  helow  to  102°  or  over  ainiort  ilaily.  Tliis  eondition, 
whieh  has  been  dewribed  ha  hoetic  or  irritable  fwer,  is  asM>clate<l  with 
flifdit  and  infre(|uent  ehills  with  gnnt  loss  of  iinisoiitu.r  vigor,  emaeia- 
tioo,  a  rwi  but  not  nceessorily  dry  tongue;  there  is  wjn^lant  thirst. 
n«Mlly  the  appetite  i^  goiMl,  but  the  fre(|uent  attacks  of  dinrrliam  and 
the  enuieiatirm  .•thnw  tlint  the  dip-stive  tmel  doe:i  not  a^i^iniilate  the  f(H)d 
tuken  ;  the  nnxniiu  Iwromrs  marked,  the  skin  jtale  and  even  slightly 
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sallinv  or  vpIIow.  The  iutflUfl  is  dear,  the  ■*n>ihililiiis  ai-uic.  bui, 
owinir  to  the  cxtrcmt'  wt-akm-ps,  the  jiutient  rcniain:^  in  »,»ne  [Ki^ition, 
sunken  duwii  in  the  ImmI,  and  lied--iiire!-  are  liable  to  ionn  :  tht-i*-  aiipear 
eTiIxfially  in  those  who  have  iliarrhtea,  owing  to  thf  ililliculty  in  t«-|>- 
injr  »Ir\-.  The  [atient  r^weats  both  sleeping  and  waking,  and  tremble*  at 
the  r^lighte^it  exertion ;  even  the  ett'ort  of  ^jKuking  esliaujij^  the  voiee 
trenililes,  and  he  weej):;  reailily.  The  ttrniinatiim  ivmir?  by  exbau^ion 
fntin  the  diarrho?a,  or  an  esjieerbation  of  the  attaek  i"arri»:~  liini  off  in  a 
ciniple  of  day:*. 

There  are  uudi>iibted  eases  of  infective  fevers  in  whieh  the  .symptoms 
are  sufficiently  niarkeil  to  justify  the  opinion  that  prcJuctji  of  de»inn- 
po.<iti<jn  in  the  wound  and  infected  pus  may  be  present  at  the  saioe 
time,  prrKhieing  a  septic  pyioniia,  or  pyosejitieieiuia  a#  i^ne  prt'fer>  to  tall 
it.  Tlie  clinical  ooui"se  of  such  a  eonditiim  i?  chara»-teriz«i  by  prom- 
inent pympttinis?  of  Ixith  di=ea.<er:,  and  the  antnpsiy  rev«ds  the  presence 
of  nK-tu.-;tatic  ahace.s.ses.  An  Italian  lalmrer  ihiny-six  years  of  ace.  who 
had  been  working  in  a  sewer,  war^  a<lniined  to  the  New  Haven  Hospital 
on  July  loth  with  a  very  incomplete  bi>toiy,  but  the  distinct  statciueot 
that  he  had  hail  ''  chills  and  fever  "  for  two  weeks.  He  was  assigned  tn 
the  nictlienl  division  and  tretited  for  malarial  fever.  On  admission  his 
tt-miK'nttui-e  was  10-1°  F.,  and  under  treatment  it  fell  to  fJ'i^'  in  tin? 
evening  of  the  second  day.  His  eounteiiani'e  was  dusky,  and  he  was 
Himnolcut  most  of  the  time,  or  talking  in  his  sleep  and  bn-athing  im1^ 
ularly,  s<nnetinies  >tcrtoroiisly  :  his  toniiK-nitiin.'  rose  again,  however,  awl 
fur  the  next  thn*e  (l:iy>  it  was  irregularly  U'twoen  l'!*'  and  UU-^p"  F. 
He  had  M-ver.ll  loose  movenicuts  of  his  Iniwelff — was  occasionally  dclir^ 
iiin<,  with  twitching  of  mu><-Ies  *•■»'  faiv  anti  tearing  at  the  bed-clotlies. 
Ht'  drank  ]>Ifntifully  of  milk  :  on  duly  14th  a  large  absi-c-.s  was  fuuoJ 
ii]Hin  hi^  ri^lit  lliigh  and  another  on  his  right  foix^inn  :  these  w^re 
evai-iiatcd  and  found  tit  contain  (i  ounces  and  1  omn-e  of  pus,  h-spef- 
livcly.  The  nn-ntal  cindition  remaineil  alniut  the  same,  and  the 
iiini"nttun-  :uM-e  the  ui-xt  morning.  July  l->th:  after  o)K-ning  the 
;(li-r( — i-wliirli  «iTe  washed  with  an  antiseptic  s»dntion  and  diainiHl) 
till' triii]ni-aiHn' nro-c  til  li'l.s-  f.  The  tem|H-niinii- for  the  next  thir- 
i<  'n  day-  riintiiatt-d  daily  fmm  alntut  W\-  to  I(I1^,t"  F..  *.>n  one  iKX-asitm 
l;"Uil'  lip  1"  l<'-'.j-.,'  F.  .Vt  first  hi:.  gener.d  condititm  improveil  .iwl 
hi^  nppi  liir  ua-  i:<"'d.  Imt  im  the  seventivnth  day  he  n-fuseil  his  fi^J. 
a-  ii  ili-irt  --cd  hi-  -tomai'li,  and  lie  vnmiutl  cH'c:isionally.  He  pit  nviT 
x\i\-.  and  ]\i<  iriiural  7-yiiiptimis  weiv  more  siitisfactitn.-  apiin  in  lliat  he 
ai''  and  -I.  pi  tairly  wtll.  with  iK-casional  lapst-s  of  his  IhavcIs.  and  his 
iiuiiial  inli.iiidf  di-;ip[uari-il.  On  July  'IMh  his  teni|X'r.iture  anw  !«' 
l<'-">  v..  rlilliiiir  tlir  luxt  iiiitrning  to  J*!',^*^.  and  on  the  oOth  it  arxw  t» 
l<':'.j'.\  i.«  tiill  ti-  liiii.l-  :  :nid  thi-*  was  the  last  market!  fluctuation,  for 
tin-  l'-\ii-  11.. \\  li.."iiai>  ■■.■uiiiiui'U-,  nmgiiig  for  the  next  thn'e  day>  jii^I 
:u-i-.-- ill,'  Imp  I",  liii...  ili<  11  lor  a  c.»iiplc  iif  d.iys  .It  the  101°  F.  line; 
fr"iii  tlii-  lini..  An-jn-i  tiih  to  li'th.  ii  Kinged  across  ihe  lii2=  line,  awl 
I'll  ill.-  ivciuml:  ..i'  ill,  i-Jih  it  :ii-,,-<-  to  It'.'iy-',-,-  y.  During  this  time  lii^ 
g<  iirrai  ii'iidiui-ii  tail,  d  :  In  In  .-anie  weaker,  had  fnun  time  to  time  v»im- 
niui:  an.l  .liarrlioa.  wiili  :i|'p.-nu'  in  the  int<Tvals:  there  was  noclump-in 
till  ri>[idii!>>ii  I't"  tin-  al>>i-. — .-  ..11  his  thigh  and  ami,  and  no  ocher  lU-vel- 
upiium  ixuiiially.     On  ,Vii::u-i  ."^ih  ayelUiMish  i-olor  ap^K'an'd  ou  the 
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on  the  13th  the  temperatiir^  was  lower,  And  contiaQecl  to  fall,  until, 

on  the  inornine  of  the  I  Uh,  it  wns  at  99i'n°  F.,  as  low  as  it  ha<l  Ikch  fi»r 

three  weeks.     Hcdiod  the  following;  <Iav,  the  tempornturc  having;  g;tnio up 

to  HHfj'j"  at  tht'lai^t.      Tb^cimrw-of  tht?  ili^ejift*  was  tlu-nrfon^nlioiit  tifly 

bij^s,  but  diiriiii;  all  thU  time  he  wa:*  aouicly  !^vk.     The  aiit^ijwv  slmwctl 

IKe  liver  Iarg\'.  fully,  *f(  h  light  k-oUit  and  iKlsty  eunsistcnw ;  the  spleen 

Iai^,  son,  aii<)  ]>iil|iy,  with  ■•mholie  infaretions.     In  the  \va\l  of  the  MX 

ventricle  of  the  heart  (luirieuln-ventrieular  valves)  there  «us  an  nhwess, 

the  HZe  of  a  \^'»huit,  which  lia<I  oj^ened  into  the  ventricle.    i}<>th  kidneys 

were  enliirjre<i,  (he  left  the  must,  with  «  threat  nnnilMT  of  small  ahseett*'S 

iMtet>|»er-<'<I  thiinijjjli  tt  ;  the  right    hail  a  lai-ge  ahwr^s  in  the  loM'er  iH^r- 

tiiin,  with  >*nialh'r  uim>  in  nmuherle^^  (juantity  Ihmnjfhout  tiic  whole 

,  organ.     Thow*  iti  Iwith  kiducyd  were  umlonhleilly  metostiitie,  nr<l  when 

i  one  appR-viute$  the  abiwxiM  of  tht  wall  of  the  heart  ojH'ning  into  the 

iiiviiy  of  the  left  vetitriele,  piimping:  ]his  into  (he  rirenlafion  with  every 

ptitsition,  the  ^otm-eof  thv  itmntle*-*  ah.«oe«*es  of  tlic  ki<Iiievf*  l)eei>nie* 

evident.      IIow    lnn<:  it  had   l)eeii  doin^  thii^  eoiild    not  be  deterniine^l 

from  tlie  svniptonis.     The  nrine  was  repeate<lly  ejtaniitie<],  Imt  In-yond 

a  "  traoe ''  vi"  albuiuiu  showed  nothing  abnormal. 

The  treatment  of  pyicmia  resolve?*  it.«elf,  like  that  of  other  sentin 

infcotiou^  pnioeiwe.'*.  into  local  ami  eonfilitnlionnl,  and  the  locid   uito 

pruphyW'tie  anil  svnijitoniatic  ;  an<l  of  the  latter  it  intixt  be  mu\  otir 

mi'flti''  of  n-Iicf  are  viTv  limited.      Mluit  ae^-es-i  e:in  be  had  to  multiple 

mi'tfu^t^itie  alwin-jv-iiN  of  llie  lungf*,  liver,  or  kidiu-y.s'?     Tlit-  pi-opliylaxis 

l|  of  pyrcnila,  however,  i^  one  of  the  preatest  triumjkli!*  of  modern  nur^ry, 

(if  not  the  jrrwitejtt.     When  Volkiiiaiin,  at  tht-  International  Congrc-Jts 

'of  I>?X1  in  |ji)n<Ioii,  htalwl  tluit  hefoiH-  tin-  iiitnidiH'tion  of  tin-  antiseptiu 

Itrratiin-nt  nf  wounds  the  mortjdity  in  Imspitals  atVcr  major  o|MT!Uioiis, 

from  wptic  or  pyteniic  i-onditions.  was  from  W  to  ^•'j  per  wiit..  ami  that 

since,  ii  a  tWHi  wits  lost  from  ?tieh  «mt*e»,  there  was  stmeMhere  a  Hiirgiml 

|*rpor,  he  fnUl  nothing  that  has  not  l)een  abundantly  confirmfMl  by  the 

'cxperienee   of  the    surpeons   of  to-day.      IVujniia,    wliieh    twenty-five 

vmnD  offt  ua^  the  hornir  nf  military  and  hosjtiial  i^tur^ry,  i;*  now  un- 

i  Known— nay,  inijunr'-ible— ni*  the  renuk  nf  iHM>nitionA  iu  a  well-ordenti 

ituiApitid  i)r  of  0  proiKTlyH-oinhieleil  siirf;ii-al  prtKnihin-,  and  JiiKteud  of 
hoftpituliion  beinjj  the  reprwieh  of  sni-^eri-,  we  now  prefer  to  hav*r  our 
Dperattonn  uerfomied  in  hospiUils,  feeling  more  e<mfiilenee  that  we  can 
'mmnuind  trie  iifjepsiH  there  (ban  in  other  place?.  We  meet  py:emia 
JcKX-JWonally,  it  is  true,  but  in  i-k^l-^  tliat  we  <lo  not  have  control  of.  It 
lis  tu  prevenlible  a«  any  other  infeetioUK  ili.sea-«e.  Knowinp  pretrisely  the 
ilnn-  of  the  infectious  element.-  and  wh-it  will  do^ti-ov  thetn,  knowing 
(nrllv  from  what  jR»tnt  they  )iuii>  ativw  to  the  eireuLition,  and  in  luo^t 
..n**"*  Imvinp  euntrol  over  this  jiroeisH,  it  wonhl  neem  that  the  surgeon's 
|iluty  i-*  fairly  easy  of  fulfilment.  The  fact  U,  as  above  rtated,  that  in 
|i>|MfrationM  tthere  the  woumls  are  fnmi  beginning  to  end  nnder  the  <■(»!- 
trol  of  a  .-tur^'iin  wbo  appn-ciates  the  imi>ortat»'e  of  asepsis  anil  anlisep- 
jsis*,  the  dif<-As<'  doe?;  not  <".'eiir.  In  tlu-w  days  we  find  it  limit<.tl  entirely 
<l4i  fonvf.  (lutt  ilo  not  nnin'  under  pro{K'r  tcurgit-al  i-nre  until  suppuration 
fancl  infeetiun  are  eMahliiihed ;  to  i^otx^  of  oriteomyelitii<  in  which  the 
jtlintrnofli8  is  not  made  cnrly  or  the  )>ro{H>r  trcntmejit  uot  instituted  ;  fol- 
powing  caees  of  plUegmonous  cryttipota-i  «-ith  extensive  subcutaftwrnfe  ot 
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subfascial  .siippuratiun,  and  similar  conditions  of  ^ptic  infection  which 
have  withi^tood  the  action  of  the  micro-oi^anisms  of  decomposition, 
but  have  Icil  a  field  in  which  the  re^i^anee  to  purulent  infection  is  of 
the  slightetft. 

The  treatment  of  the  preliminarj' conditions  leading  up  to  pyaemia  con- 
sists of  the  most  rigid  antisepsis.  Frequent  dressings  for  the  ^emo^■al 
oi"  pus,  washing  of  the  wounds  with  solutions  of  mercuric  bichloride  or 
other  of  the  iuitiseptic  or  disinfectant  remedies  that  have  been  referrcd 
t(»  under  the  treatment  of  .scptica?mia,  laying  open  freelv  ]wrketi«  or 
sinuses  of  pus,  making  the  |>osition  of  the  port  such  as  to  allow  free  exit 
of  all  dniinage, — are  matters  of  great  importance,  as  al?»  the  sterilizatiMi 
by  heat  or  tither^vise  of  all  bandages  and  dressings,  and  the  nio^  tfaur^ 
ough  surgiud  cleanliness,  especially  in  avoiding  any  po^ible  contact 
with  other  suppurating  wounds,  and  of  the  instruments  or  utensils  or 
otlier  aj)|»initus  ui^ed  upon  them  without  intermediate  disinfection.  In 
some  hospitals  separate  wanis  are  provided  for  the  sujipurating  anl 
non-suppiiniting  rases,  so  rigorous  is  the  warfare  against  contagion  :  in 
Jyiug-in  hospitals  it  is  the  rule  tliat  septic  cases  are  at  once  to  be  iso- 

liitwi. 

If  the  metastatic  abscesses  are  within  reach,  they  are  to  bo  treated  as 
abscesses  everywhere,  and  as  enci^tii-ally  as  iw>ssihle:  in  the  subcutanr- 
oiis  or  subfascial  planes  they  should  be  as  freely  opened  as  is  mt'cssaiTlo 
obtiiiu  and  maintain  complete  evacuation  of  the  pus,  and  then  \te  diaa- 
fecti'<l  as  actively  as  |>ossible.  Much  knowledge  may  he  gained  of  the 
formation  tif  these  abscesses,  and  the  necessity  of  looking  for  them,  by 
caivfully  «  atching  the  temiK-rature.  In  a  ease  presenting  distinct  pvaHuic 
features  tiilluwing  a  phh^iiouous  erj-sipi-his  I  was  aole.  by  judicious 
oiwrvation  nn  the  jijirt  of  the  nurse  as  to  chills  and  the  folloMiug  ri*  ia 
teni]Mniture,  tn  diagnustiiiitc  simie  twenty  to  tweuty-tive  small ab:»."e:ses, 
one  after  the  other,  in  tlie  subcutaneous  tissue,  which  would  otherwi* 
h:ive  es<':i[H'il  obst>rvaiii>u  until  they  had  obtained  a  lai^'  size  or  had 
s<'rved  as  H'eniuhiry  foei.  The  certainty  that  the  chill  was  the  evident* 
of  a  fre>h  de|Hi-it  »if  pus  was  the  incentive  to  more  careful  searching. 
and  ill  alum-t  im  instance  wen.*  we  dwvivctl,  and  the  jiatient  nx-ovcrwi 
tnun  a  eiiii<Iiiii>n  that  se^-nied  at  times  hoiH.'h'ss.  Suppumting  joints  are 
til  be  tVeely  iiiei-eil  niid  ean.'fully  «"aslie«l  out:  if  the  suppuration  has 
>pre:iil  intii  the  iiei^dilu>niig  tissues,  amputation  is  to  be  i-onsiderwl,  mkI 
b:i-  liifii  |M  rri>rined  with  the  n-sult  nf  s:\ving  life  otherwis*'  doomed. 
J^iiiiilar  mlviee  -hnultl  be  i*eiidei\'<l  in  t-ases  of  pyafuiic  ustiH>mye}iiis 
Mitb  iviii  lii-.i-f  iii-i-tiure  llian  with  joints,  for  the  me<1ulla  is  a  lynipb- 
eluiiiiiil,  ;iiiil.  1.,  iii^r  liiilijeii,  is  ju^t  SO  far  a  more  dangenms  situatMin 
Iriirii  wliiili  ill.-  iiit'.i-ttil  piw  may  Ih'  sprt-ad.  It  is  a  matter  of  savii^ 
lite  niilier  liiait  mi"  ihii-i  rv:itivc  siii-irerv. 

J»  111  II  tKr.-iiil.,..i.  ...■.■ur-.  Mitli  the  pn^-iblo  seT|ucnee  of  eudmlic  mcta- 
si;i-i-  I't  ill,'  int,  ,-i,,l  i^.],,;  jii,,  |ii-ii|)«witi<>ii  ba.>  l)een  made  to  in  some  way 
ili.ili  ill,  .-iiir.iu  ..t'  till  ciriulati'iii  In-twivn  the  thmmlMt^is  and  tlw 
jie.irt.  ;iii.l  ;ii  i|,!,  \^,,y  |,,  ppviiu  tile  widcr  distribuiiou  of  the  diHSfcV. 
*  '""I"'  --'■■".  i'"l:ui..ii.  ;iii.l  lii:-.iti.iii  iif  the  vein  luivc  fmm  time  to  tinn- 
bi.ii  <mjil..ye,I.  ;nii|  in  .,.!ii,  e;.-,'^  With  suci'css.  Thc-c  an',  howcvi-r. 
nnii-.ti:il  ,;,-,-.  ;i,„i  ,],,,  j.i.,,,;,,,  i,.,_  j,..,  |n^,,„„.  gi^neral  :  the  fact  that 
all  liiiMiuu.-i.  a...  n,.t  Kail  i.i  eniK.li.  that  a  fairly  large  number  grf 
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well,  tuakee  it  incimil)«iit  on  tlie  siirgeon  tn  he«ita1«  Iwforo  undortakinjf 
ail  opomti'iti  (hut  inif;lit  posjdMy  ImsU-n  th«  vt-n*  priK-'oss  it  i»  jiiteilJfil 
to  clieok,  Liiit  inj-ttiHl  1»»  try,  hy  w-jmi,  nmist  anlif«'[>tic  iiiiplii-Htioiis,  hii.-t- 
pctisioii  or  elevatiuii  ol'  the  limb,  jukI  c-oniplet*-  Pei-t,  to  ohtiiin  rcgreiisloiv. 
R««adi^  the  local  treatmeut,  the  gt-ncnil  condition  of  tin-  |Hitli<iit 
demanO^  attention  :  the  indiaitious  are  to  support  the  patient  by  stimu- 
hiiilri  and  tiinic^-  and  In  miuriMh  by  f<KKl.  IMilk-pinii-h  luid  e^'^-iio};  niiulc 
up  with  St.  f'ntix  mm  orlinindy  fiilfil  the  litcniptntic  iiHltciitioiis.  Ciii- 
clioua  is  ai«'  im|uently  uf  benefit — whether  the  Uiik  <ir  ilj?  iilk:il<>iil  i? 
not  of  («[H-ciul  importance,  except  for  tlie  Miialk-r  dotaipe  of  the  tatter. 
Ti'w  niucb  srtrpft*  cannot  be  phieeri  on  the  absolute  nccowity  of  an  atinii- 
dancc  of  fn^li  air  iu  the  trcutmcut  of  pyrouiia  and  iKpticsnui. 


Poisoned  Wounds. 

In  jmiriniicd  wounds  there  is  iiitnHhitx^l  at  the  reeepfloii  of  the  injiirj' 
0nnw-  fiubstanec  liavinjf  a  doletcrioui*  influence  eithor  uiinn  the  tiAnues  at 
t!ie  [K>int  <»f  enti'unei'  or  on  tlie  ^-iieral  riVKteoi,  or  on  intth,  it  lieiisg  di^ 
trilinteil  to  the  gi-nend  system  thmti^fh  the  einnihition,  the  deleterious 
i\'.-iiilt  lieinp  out  of  all  pr<t]mrli<in  tn  tlie  injury  pet^eivtHl. 

The  inHucnet'  ij;  Mmiethiiifr  more  timn  that  of  a  flireif^n  body  whicli 
excite:-  local  action  in  attempts  to  pet  rid  of  it,  and  if  protdaf^ni  ^ivca 
rise  to  fever.  It  ii*  diflercn)  from  the  morbific  action  of  the  loxiuei*  of 
ae]iticainia  induced  by  mienjH)i^iiirtm«  oi'  various  kinds.  It  if  ditt'er- 
eut,  a^io.  fii:>ni  wouml;*  in  which  the  di;4cu^  scort-tioiiit  of  oniumlrr  tirc 
inln»*lucc«l  into  the  circnl.-ifion,  giving  rise  to  the  phenomena  of  diw-'ase 
nt  a  later  day,  a,-*  hydrii|>h(.bia.  It  Is  the  direct  action  of  the  substance 
itwlf  upon  the  tissues  (using  the  tcrui  iu  its  largest  iicnse)  with  which  it 
18  brought  iu  contact,  and  the  clle<>t  produced  depends,  in  a  given  case, 
entirely  u|»on  the  amount  introduoeil  mto  the  circulation. 

The  iMtinins  are  Irnth  vegi'tnble  anil  aiiiuial :  the  fonner  are  usually 
introducrti  i»n  weapons  «f  waH'are  Uy  the  nativcj*  nf  the  islamU  «f  the 
Indian  Archipelag»t  and  of  .South  Amerita;  the  latter,  by  certain  inswets 
and  reptiles. 

In  iIh*  Ka."*  Indian  islands  the  [loijon  is  procurcil  from  incisions 
made  in  the  bark  of  the  u{ias  tree,  iif  whieli  ther<e  are  two  s|ieeies,  tiic 
IJfHM  nuHiir  and  the  I  'pas  iicute,  the  poir^^in  of  the  latter  being  the  more 
active  of  the  two.  Fabulous  tales  have  been  n,'|M»rtiHi  of  the  cfil-ct  of 
|M)ij40Jious  exlialalioiif  fniui  llicw?  tnuv  ;  tluw  «n^  now  known  M  Imj 
itntnio.  There  exu<lcs  fr^im  the  incision  a  gum-n'shi,  which  is  [W)lson- 
wus  taken  inturually  or  intnKluecd  into  the  circulation.  The  arrow- or 
lauce-pointtt  are  ^tniMircil  with  this  resin,  ami  the  elUvts  of  the  [Mjlson  are 
(ffeat  priistrotion,  a  fi-t-lde  Irregular  (miW*,  vomiting,  involuntary  evacna- 
tions.  etjuvulsitins  and  d«ith  innn  r'nnliac  pnralvRfs. 

I  am  nnawaii'  of  any  dirct^t  antidote  to  this  iwiis-^n,  or  indeed  of  any 
inve;(ttg;itions  looking  to  that  end,  but,  judging  from  the  symptoms  a^ 
(Iriailetlf  the  indicntiuna  are  tor  active  etimulution,  alcoholic  and  diffu- 
sible. 

Tbe  South  Amcrittui  ImhaiiK  qm;  a  poiwn  variously  named  wmtrari, 
irrari,  or  cnmre,  which  is  obtaJric^l  froni  various  sjM-cics  of  Sirvchnos 
growing  in  die  Aiua/Ajn  and  Orunijco  regions  and  in  Jiriti:^h  Guiauu. 
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An  extract  \»  mni)^  from  the  hark  an<1  leaver,  aiul  in  this  the  points  of 
tlir  arrows  an?  ilipiK-^!.  It  is  very  |W(W»Tf'iil ;  a  snmll  (iiumiity  intnHliKHHl 
into  the  fimilntion  act,-*  hy  imralvzini;  the  nurfor  [U'r\*os,  shown  tiiNl  in  a 
feeling  of  wenrincs«  and  disincliuJition  tv  nwvo,  followed  rapidly  liv 
ronipU't*'  pornlysift  of  all  ninirwlp.4,  ineliuUn);  those  of  respimtion,  ny  whirli 
deatli  wiii<«ii,  (lie  heart  ;u-ting  aft^r  the  rwpiration  liaf  p«ipe<l.  In  larp-r 
(l(»»is  lli(*  vjijriif  ncrvt*  and  hcati  lici'iiint'  [(ainIvKcd.  The  notion  is  (piite 
nipifl.<lrjitli  orcurrinp  in  a  ft>w  ndnute-i  with  tiitul  dosagf.  If  the  anuMint 
inlnjfluLiHl  be  not  sutlicient  t"  kill  at  once,  life  niay  lie  saved  by  keepin}> 
np  urtilicral  ]¥^;)initi(iii  until  tiie  |H)it<()n  be  eliminatcii  by  tlic  kidneys 
which  oocnre  fairly  tepidly. 

There  1-*  no  cviiK-uee  that  the  North  American  Tndiaut;  have  e\-er  used 
[M>iso(v»Hl  arrows  iu<  siicli.  The  tnnlition?i  to  iliat  end  an-  ImismI  on  «'rtain 
rites  with  whieh  tlu-y  in1ers|H'r!:(e  llicir  \var-«]»iKVt-  pre|Kiratori*  to  u  foray. 
Tlu'V  mix  up  a  l(»l  of  wtntf  in  which  piitn'fving  animal  matter  olttaiiiwl 
from  snakes  and  otlnT  n-ptiles  enti-rs  largely ;  in  this  tliev  dip  ibe  |Hiint« 
of  their  arn>ws,  using  various  ineuntutions  of  a  seini-relipou!*  kind,  in 
onlt-r  that  the  armws  may  l>e  inure  potent  agninsl  their  eneniies!.  This 
ine-s  of  courpie  contains  »  gi-eat  nnmoer  of  niien)l>ei^  of  do^'inNjuwitioii, 
which,  entering  the  tissues  at  the  wound,  may  prmhiee  peptica-mia,  ami 
be  flo  far  poisonous ;  Sevond  this  there  is  nothntg. 

Animal  uuiHonH  are  lutnKlueed  eitlser  as  titiugs  or  an  bite^n.   Stingy  an 
iixnally  made  hy  ini*eet»  earr\'ing  tlie  weaiMin  at  the  |Kif*terinr  pstremhy  *■ 
of  the  bo<Iy,  tlip  venom  being  secreted  by  a  gland,  and  emptied  into  the-r 
winind  at  the  time  of  puiiclun-  by  the  tiling,  whieh  Is  uMiatly  Imrbcd  o 
«erra(*?«J  ah'iig  its  e<Iges.     The  i*iing  is  really  ini  ovi|H>«itor,  (tuiM-ijiiciitb — -#^ 
only  fi-nuiles  sting.     Kxwplions  to  litis  are  fiMind  in  tvrtnin  glials  :ind^  *■  «"^ 
hiig}^  of  which  theeommon  triosijuiiojinil  b4'<I-bng  an>  fan)tliHrcxnmplrs:= 
these  sting  by  a  prolHwcis,  and  both  sexes  ure  venomous,  as  is  alm>  thi"^ 
eiisi^-  with  biting  insei'rtfi,  of  which  ihe  spider  is  ihe  most  commiin. 

The  venomous  !iling-<'jim-ing  insects  with  which  the  physician  hn.'^ 
prineiiKilly  to  do  are  was|Ks  hornets,  bees,  and  some  sjM'eies  oi  teorpions.— -^"^ 
This  by  no  means  cxhatisls  ihe  list  <if  poisimous  insect^i,  and  there  are- 
some  venoniiMin  flies,  but  they  are  rare.  Care  must  be  taken,  however,^ 
to  diffnrenliate  between  venomous  Hiea  and  thofte  whieh  serve  luniply  aaeJ-  ^^^  J 
enrriens  of  infertive  mnterinl.  There  ai"e  no  known  scavenger*  cimiytfir- — "^•^^ 
able  to  the  tHjniniuu  hoUM>tly  :  fn.'<ineuting  and  living  niKfu  dwonijmsing^i*  " 
animal  matter,  it  may,  and  fri^jiienilv  ilm-s,  cjTrr\-  ihe  niicn>l)e»^  of  pnin 
faction  and  of  infc<-tinn  ti>  niiinitc  woimds,  and  thereby  excite  a  wptic^ 
proeess  which  kills. 

'l^o  aetinit  of  the  venom  upon  the  human  suhjoet  is  ftiniilnr  in  all.  A 
h>od  irritation  of  varying  intensity  is  exeited,  depending  U|»on  the  aiuuunL:*'  -  ^ 

of  |Mtison  iiije4'tc<t.  If  there  he  enough  r)f  it,  eimKniiilioiuil  syinploms.*^  ^^  ^  _ 
are  excited,  but  there  are  gi*eut  difli'iTcnce-i  in  iu<HvIdnals  as  to  the  aiixiiint^'  ^~  ^.a 
recjuitvd  !*•  |inKliK-e  such  ct!i*ets.  It  i;"  al.""  well  I'stahli^hwl  thai  [M'r.M.n!#^*  *" 
may  hcc^jna-  in  time  inimime  to  the  action  r»f  the  pfiison  by  n-fieatwl  stings  :s  ^ 

this  is  the  exwrieiH'o  of  most  pe«>jik'  living  <'outinuoii»Iy  in  niosipiitc        ^'^ 
infestiMl  liK-aliiies,  and  with  thnw.*  wlui  work  auumg  bws  the  crtW-t  b» 
comes  Ic^s  ami  less  with  successive  d^wet*  of  ihc  |x>iaon,  so  that  finally  in*" 
caeli  case  the  sting  excites  U'l  more  action  Ihnn  the  simple  jtiinetun'. 

I'gnnlly  the  sting  pruduees  much  iuorf<  jHiiu  tluin  can   tie  a^eril 
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M  puncture  aluae,  lasting  some  hours.  In  a  very  short  time,  a 
nliIlUt(■^,  after  the  punrtun!  tin  iLr<ii  of  rediieHf)  ^4im>un(l»  the  point, 
ih  al^i  nipiilly  lH'<;omfs  fi?don!nton;»:  with  tlio  api>oarunre  i>t'  thf: 
na  the  ct-ntix'  hecuraus  whitt-,  ami  thtrt-  i.s  lliuii  a  ^w^lIU■Il,  rvd  iirvula 

H  white  spot  in  the  fciilrc,  whit-h  iti-hcs  iirxl  Imnis.  It  iti  ovidrnt  th."it 
ictioti  of  llie  poimui  is  firnt  U}  prt^cluce  a  paralyris  uf  thu  v«j«.>inotor 
PS,  iilhiwiii^  the  ililntution  nf  thi>  hliHKl-vL-;5!M.-l»^  t'ur  a  couHifk-mhle 

antuiiil  tho  pniu'tun?,  hut  \vh<tlK-r  tho  white  spot  in  the  centre  lie 
to  H  cutting  off  of  the  ein:uhitiuu  by  tlie  swelling  arouad  it  (Van 
rn),  or  t«  a  eonstritrtion  of  tJie  venniL'ls  thein^'Ivcy  bv  the  action  of  the 
>n  emptying  them  of  hlooci,  iitiiy  l>e  a  question  ;  hut,  taking  into  etni- 
ution  the  I'aet  lluiC  in  cevcre  euf^es  there  h  u  slough  at  the  centre,  i 
iiaposed  to  regard  the  wliite  a^ntre  an  the  immediate  t-fl'eet  of  thn 
I'll,  Xi>t  inrrf»jiieritly  tJic  sling  itself  is  broken  nff  and  a-nwiuK  in 
round  :  thin  iK-t-urH  if,  n.-^  is  iiMiallv  the  vat^;  the  iiiM-et  is  kiUH-keil 
'  lit  the  moment  of  stinging;  if,  however,  It  Iw  nut  disturbed,  the 
j^  is  withdniwn  entire.  Where  the  ><ting  reniains  tliere  i;*  the  ad- 
M  irritjition  eonscfpient  to  the  presence  of  tlie  foreign  IhkIv.  Not 
^liently  tliere  is  vesication  over  the  re<hiened  area,  »n(.l  in  a  eonsid- 

0  number  of  eases  the  rc>ilne.^  and  swelling  and  irritation  extend 
ipft  over  the  whole  extremitv,  with  eonsiiderahle  pain  lusting  for 
lil  days,  even  wivks  and  a  feeling  of  ituiiibnertti  with  uuiealhenia  and 
1^  ui  nioveirienl,  showing  Ihut  the  nerve-tnnikH  are  nfftHrled  in  liolh 
Hensorj'  and  molnr  Hlaments.  Usually  a  sling  or  two  or  thrrt>  do 
Uroduoe  an  vffvvt  ujMin  the  gi-ticnil  i^vstcm,  but  if  then*  Ik;  a  large 
:>er  the  eonitdtiiliDnal  efftvt  may  he  ^rent.  Death  ha*  f"IIo\val  in  a 
iiiuute-s  aHer  tliir  attack  uf  UHwarm  oflMi-M  which  hnd  Im-cii  ilisturboil. 
•;ympt4im<(Hn>  n-fenihlc  to  the  heart  and  hmgs:  the  pnl.-»e  l«  feeble 
irregidar,  the  re«pir.itii»n  htirrietl,  superficial,  and  gaj-jKng,  llie 
tenance  livid,  the  skin  r'hnnmy  ;  there  are  great  prot^tnition  ami 
nihlo  collflpsr,  in  whicb  c4mdition  the  pntieiit  dicA.  A^lditional 
er  cxiMts  when  the  stings  are  in  the  vicinity  of  the  air-piiiisigeii 

the  swelling  interfering  with  the  refjiinitioii,  death  liaving  taken 

1  from  «eJcnia  of  (he  glottic  producing  sufl'ivatinn.  Wounds  in 
nuuth  fKH'ur  wmielime-s  in  wttiiig  fresh  h<tney  in  the  enmb  or  in 
a;  fresh  frnit  picked  np  fivim  ihi-  gr<nmd  with  the  insects  nivin  it. 
he  treatment  of  the  local  irritation,  after  removing  the  «ting, 
atfi  in  cold  appli('3iti<in>s  with  aiuinoniacal  water  if  agreeable.  The 
litiouA  for  genciiil  trcalnient  di.'[H'n(l  a  lirili-  on  how  the  hiflrl  is 
[»:  if  that  be  fairly  strtmg,  amMlvni-s  may  lie  given   C41  idlay   llie 

and  irritntion,  but  if  it  he  feeble,  both  alcoholic  and  ditfnstble 
itants  must  be  used  ;  hesi<l«8  the  usual  form^  of  alcohol  or  Itmmly, 
key,  etc.,  the  prepnmtions  nf  ammonia,  enrlK)nnfe  or  muriiite,  and 
ihor,  may  he  exhibited,  together  with  hy[x>dermic  injections  of 
ftliis  nitro-glyceriii,  and  strychnia- 

[any  varieties  of  spiders  are  venomous,  the  tarantula  iM'ing  perlmpe 
Dort  BO,  but  scorpions,  gidemles,  centipeiles,  are  all  more  or  less 
DTtniA.  The  efl'ect  of  their  biles  is  in  the  main  similar  to  that  of 
A,  a«  ju^t  deseribeil,  but  they  are  apt  to  he  more  severe,  h-avJng  their 
B  Up^in  the  nerve-trunks  nmeh  longer.  Tbe,*e  animals  are  UHially 
uul  keep  them.'4.-lvcs  hidden  until  disturhe«i,  and  then  rusli  out  from 
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unexiHHfted  places,  relrcatin(i:  again  tn  tlieir  tiiiting-placets     The  tanin- 
ttila,  liuu'evcr,  niuflt  W  re^nletl  a8  an  exception,  vu<  it  if^  ILiblc  to  W  quite 

^iipniii-ioutif  attacking  uninutls  nmcli  largur  tlum  iUvlf  moist  vigoroui?ty. 
'ho  hidinfj-placcs  are  oftentimes  quite  iiiiexiKx-te*!,  as  api^iear^  fn>m 
au  iHTnuut  ill  the  AuntruHuu  Mvdkti/  Chtzeth'  tor  Junt,  18*J-4,  In  wliicfa 
thnn-  ea-^er*  ol'  fpider-bit*'.-*  ii|Kin  the  penis  arc  iletailw!,  the  nL-!4ing-pla('c 
of  \\\c  animal  heing  under  the  ^eat  of  an  oiit-of-iloors  privy  closet,  AU 
the  euHCti  txriirreil  in  l)ie  iiiuiilh  of  Mart^h,  and  iu  cai'li  <aiM>  tlio  exami- 
nation of  the  Inciilitv  rcveiiled  a  hriii«I  of  spiders  of  the  jfonus  LutJ)rt>- 
Uectus,  ciaiMistiiifj;  of  a  mother  with  from  twenty  to  thirty  young  onts ; 
and  l>r.  Parry,  who  reiHirts  the  ciijics,  sitggtwln  that  tlicv  ixw  venomous 
only  iluring  the  hretxling  wason :  it  is  prohahle  that  tlicy  are  siimply 
nuffu  easily  excite'cl  to  attack  at  this  time,  owing  to  tlie  maternal 
instinct  iu  these  cnaes,  bedsides  the  uaml  local  cSecte  of  a  burning 
pain  and  swelling,  the  remote  effwts  on  the  nervoun  jjyatem  were 
sliowii  hy  tlifi  oeeurrenet'  in  the  (HHinH-of  a  eiuntlc  iif  hiaini:  after  the 
injury  of  :in  excwdingly  disagnn-abh'  pain,  as  of  pins  priel;ing  liini,  in 
the  patient's  toes:  tliih  gmdiially  .«i»rtnid  up  to  his  anhU's  and  kiiwj-;  the 
pirt  licciimc  iMitlicd  in  a  e^dd  piTf-piralioii.  Tin*  teni|H'niliire  was 
slightly  subnormal  and  the  lu^irl's  at:lioii  feeble.  The  [laiii  eontiimed 
for  forty-eigiit  hoin-H,  and  tJie  [>erRpl ration,  <Hjnlinetl  at  firt>i  lo  the  lower 
fxtifniities,  l«t'anie  general,  unti  so  pr(du«e  as  to  soak  through  tlip 
bhinkets  on  thv  beti.  It  gave  <tlV  a  peetiliar,  verj-  offenBive  cadaverou* 
(AoT.  The  lenient  was  e.\ec*-dingly  rei4les*,  nniible  to  plecp  without 
anodjTics,  and  sutTeroil  pain  all  the  time.  He  was  confined  lo  bU  rocwn 
for  five  dayt>.  hut  for  two  weeks  there  were  darling  pains  through  \\\a 
legs  and  anmnd  tlio  lower  [wrt  of  his  abdonien.  Dr.  Parry  rpgaras  the 
lenion  as  that  iif  a  ((fri])!!^^!  ncuritit^. 

Of  iMM.^nions  scri>t^nt.-i  there  are  four  gcneni  in  this  countrj* — viz.  of 
the  rattlesnake  then-  ait  two,  the  Crobihifi,  with  fourteen  distinct  specie*, 
and  the  Cnuilmnui,  with  four ;  the  e*»p|H'rhend»;  and  mixtaifiinft  are  of 
one  gennti,  the   A riciMirotion,  divided    mto    four  species;    the   vi 
JCiapif  are  of  five  s|)CH;ies. 

The  tii"st   thvee  gcncni  idmve  uienfioneil  have  uiovnhle  poifion- 
eitnatod  in  the  iip|KT  jaw,  which  onliimrily,  iiml  always  whi-n  tlie  moutlmii^ 
is  cloKcd,  lie  fuidud    back  and  are  eoncealeil  behind   the  o[i|K>r  lips  )ni 
which  on  ofjcning  the  ni(mlh  widely  arc  mmblc  of  lieconiiiig  erect.     Tli 
vii>er  has  sninll  |>ernianenth'-erect  poison<fangs,  8ittiatc<l  farther  back  i 
tlie  jaw  than  in  tlic  (VotaJidiC 

In  Kuivipe  the  vipt-r,  7ViV/«  hermt,  in  the  only  venomous  H>rpont  me- 
witli,  and,  us  e<Hnpi(ii'^l  with  those  of  Anierieu  and  India,  it  in  aUno; 
harmic;^^  ;  (hiiiihs  frniri  vi|M'r-hites  ai-p  extrerticly  rare  in  KnnuH*. 

It  is  in  India,  Imwcvi-r,  that,  the  venomous  snakes  are  met  witli  in  th- 
greatODl  uuiuher,  variety,  iuid  vinilciiee.  the  mortality  front  &naki--biti' 
being  very  gn-at.    Acoji-ding  lo  SirJow-ph  Fiivrer,  the  deaths  fl'l>m^^nak 
bitosaloac  aw-alknit  I  :  lO.OlKtnf  nil  de«t)i*.    "I'lie  princi]ial  genera  are  ll 
Coltni  yojir,  or    houdi-d  siiuke,  the    kniit   Jiunr^nnti,  the  cjphiopluign-^ 
and  the  dalwiia.     The  fir,^   iianuil  is  tlic  most  venomous  kru^vn  and  ? 
the  most  frequently  met  with  ;  nearly  one-fourth  of  the  deaths  fnic^ 
serpent-bites  are  cause*!  by  the  cobra.    Next  in  fre(|uency  are  the  kmi 
tlicn  ophiophugiis,  a  large  and  very  ferocious  guake,  having  tlie  habit 
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vnuring  oliier  snake^  heiica^  tlio  name ;  the  dabota  ie  of  the  viper 
nus  and  m*wl  venomous  of  it.**  raw.  Thprn  are  iimny  utlier  ;»<'nt'ra, 
n  ti\i-y  art'  n-lativoly  uiiiniporumt.  except  aa  showiniu  thf  great  nmnWra 
ill  tliiit  iiiuutn,-.  Till.'  (rut-  HydnmhuKu  (wat^T-auuku^  or  Msi-Benwuts) 
^^n-  fotnxl  ])nm-i|Killy  in  thi>  iirighoorlxxitl  of  the  JHlatHU  of  tlu*  Jmlinn 
^Bii«1  PuctHc  (h'^-aiL'4  ntid  of  the  jm^o^  hctwi^en  China  and  Auittralia.  They 
^Buv  cxctHsliu^ly  vi-nniiionH  mid  Kiiitifwtiut  iiggrtwHivi!,  but  nut  lurge, 
^^iMnully  loAH  than  tivf  fi-ot  in  !«*ngth. 

TIk'  mivhaiiii-ni  ol'tlio  |K)i!«un  !ip[Kini(ui4  is  esst'iitiiilly  the  inanH'  in  nil. 
I^^'he  v(!noni-glaiid,  uiutli.igiiUH  to  the  tKii-utid,  i»  »hui\t^.>^\  u]>ott  the  superiur 
^■tMxilta  hi'low  nnt]  hohiml  the  eye;  it  is  a  Hattencd  oval  in  i^hnpe,  tai>er- 
^Biig  forwanl  to  a  duet  leading  tn  the  base  of  the  £ing  in  tVunt.    There 
^Bi>  no  i*_iriecinl  tuo  or  rotorx'oir  tor  the  oolleetion  of  the  venom,  hut  nx  the 
^tlui-t  niiis  thnmgh  the  wntre  vf  the  gland  it  dilatt-w  a  tritk-,  and  in  this 
tlii-rv  u  a  small  nlofi'  of  venom  t^olli-irtt'il.     Thr  fang  itt^'If  In.  noi^  as  is 
ci>nmionIy  hU|>iK>s«-d,  movable  at  its  atliielimr-ni  to  the  jaw,  hut  that  por- 
tion of  iho  maxilla  witli  the  fang  insei'te^l  in  it»  socket  isaltuehe<l  looeely 
to  the  re«t  of  the  hone,  and  on  dilating  the  niuulli  wi<lely  this  portion 
^H»f  thf  jaw  turns  in  hueli  a  way  as  to  bring  the  point  of  the  fang  to 
P^roject  downwani  and  a  little  iKU'kward  ;  willi  the  elo^nre  of  the  jaws, 
tlif  fiinij-i  licing  erect,  tbvy  arc  drivt  n  into  the  ckiii  if  it  bn  an  annual : 
^^Ik'  teni|Hir:d  nniM-h-s  prcKS  n|H)ii  the  gland  and  s<jn<H-xc  (be  |)oiH>n  out 
^Hbiio  thv.  duct  and  along  the  groove  in  the  |i«i!itorior  etlgc  of  the  fang,  and 
^^t   U  tliu»  ktl  to  and  injected  intu  lliv  tis^Mies  of  the  animal  attaeked. 

I  The  faiiK  't**if  ii*  very  ^luirp,  siekle-slia|K*il,  with  the  eimrtivity  hack- 
Bard.  The  erection  of  the  fang  i*  a  vobnitary  :iot  in  iUeW,  not  the 
fleet  siniply  of  ofK'ning  ibo  jaws  widely  ;  the  ineelianism  is  tpiile  com- 
ilex,  hut  it  irt  nnnepe»wir\'  to  dc^-ribe  it  here.  In  feinting  ilu'  fangs  are 
lilt  vn>«:lc«l,  but  are  kept  folded  back  and  covered  by  a  ^l)nLth  of  mucoua 
benihmne.  The  poirtui  itt  ejected  with  oonHidend)!e  fon^e,  mifticiient 
*'hm  it  nil^ie?'  its  mark  to  throw  it  five  or  six  feet  away. 

In  the  viiKTs  the  fangs  are  |M.Tmanently  lixe<i,  and  urt'  i4ittiat<<tl  farther 

ir-k  in  llw  jaw  tlmn  in  the  -leriients  aUtvr  desrrii>e<l ;  tlii-y  ari?  not  so 

;g  or  eur\'vd,  an<l  the  gniovc  is  not  m  dwp.     TIh*  gland   is  not  m 

',  either;  the  jaws  cannot  be  opened   :-<i  widelVj  and   the  mnsricti 

not  act  with  *o  much  fort-e.     Tatiug  it  alt<^ther,  it  is  a  much  less 

cffb<ctive   lucctianinjn,   and    in   iHaisetjiieuee   vi]>cr»    are  not    nearly   as 

|>r>iM~inoits. 

The  effect  of  tlie  iiyeetion  of  the  venom  i»  a  "swelling  at  tliat  iioint, 

with  intense  violet-blai-k  disiitlonition  of  the   skin,  which   gniiiually 

IriidN  over  an  area  of  !*ever-.il  twpmre  inchcii.      'Hie  ti^^nes  in  the 

mediate  neighborhuoil  are  «ioakt^)  with  cNtravasated  bhMKl.     If  ^leath 

:^>ur-i  ''ton.  hK-al  extravasation  iiiav  he  nil  that  is  visible,  but  if  it  be  ]>ost- 

iKil  fi>r  ti  !'Ih>i1  lime,  then  i-nialler  e\trava<<itions  are  found  in  diMlant 

les.     iMiMt  fntpit^nt  and  most  pninoinu'f<l  are  stibplennil,  suhperitt*- 

nl,  and  ?uli[XTi<-.irdial  '.vehym0-4.fi.  but  the  whole  oi^anism  is  dwply 

IVvliJ,  the  Iis8iit7«  bi'ing  i-ongivitwl  anti  pn^tiiting  a  nineh  darker  appesir- 

iw  tJmn  normal.     Tlie  bht«nl  ih»es  not  seem  tr»  eoagidatc  rr-adily  within 

viiit!^  or  inlerstieiv  of  lite  ImhIv  unli'Si^  death  follows  ahiiost  instan- 

ticoii^lv.     In  cast's  wbicli  livf  longer  the  Mi^nl  rcnuiins  con^tantlv  in 

li(|U)d   state   or    eoognlalcs   iin|>erfii-tly,  and    then    only   aftur   l>ciug 
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fxpiKii-d  to  the  air,  rescmhlinj;  in  tlim  (Mirliailnr  tlio  sitite.  of  tlint  Hitiii 
uwervwi  in  cnnditionp  (tf  nsphvxin."' 

Tl»e  8ym]>toDiat<>lupy  w  aiiuilur  for  ibe  diUm-nl  pi-neni,  tin-  <lifi(.'r(>nc«8 
boin^  diH>  to  the  atiKMitit  of  vcikiiii  iiijti-tcd  nnil  iixllviihial  Biist'epliliilitv. 
lloi^iiti'M  the  ]x>iiil(j  jn!*t  given,  the  whole  tuiib  swells,  errhvmo**!*  n|i|Kur 
under  the  >^kiii  iiiuf  stuiioim  veiiieles  upon  the  siirfncc',  and  it'  the  patient 
lives  the  ^kin  direcrJy  nltoiit  the  woiin<l  becomes  gnngrenoii-k.  Tlie  et«i- 
rfitiiliniisd  pviiiptoms  are  of  gnsit  severity  and  rapidity :  the  puW-  in 
feeble  anil  tliitleriiij; ;  at  first  naiiseu  and  If>o«enerw  of  the  Iniwels  may 
orour,  follr>wed  by  involuntary  evacuations  of  iirine  and  furi-j^ ;  there 
is  fircat  diHiculty  in  brciithin^r,  uitli  pain  aliout  the  ptiHettrdia :  at  Hi^t 
there  are  great  anxiety  and  rcstlcs.''nr;w,  but  as  the  effect  of  the  poiw>n 
extcmla  to  the  nervous  i*y!«tem  the  wifiVrer  Ix-coiijo*  tklirious,  then  indtf- 
feixfut,  then  (*oninnU*ut,  aiid  dies  in  a  ^tatc  of  eoma.  The  time  of  ilmth 
varies  from  a  few  tninutes  to  several  hours  after  the  bite. 

In  iiciii'fatal  av^'s  there  ij*  eoni^iderable  variety  in  the  isj'niplom.*,  am! 
Gises  are  reported  of  singular  delay  in  their  appearance.  Thiu*,  l>r. 
Yarrow'  states  that  coui^tilutional  i«\inptoiuK  were  not  pre»ent  until  four 
days  had  pa>*.'ied,  the  Imiil  ^^yrnptomn  alni  beinp  Miniply  trotihlej^me : 
but  with  th«;  e(iinIn)T  on  of  llie  iN^nstitiitionnl  syniplnnis  the  hx-al  l>Miinie 
mure  active,  f^hciuhitinj;  phU^inonoiifi  erytnpelan.  The  patient  eontinufl 
lo  prow  worse  for  twelve  days,  when  under  treatment  the  flisease  took  a 
favonible  turn,  and  he  eventujiUy,  in  the  eonrw  of  alxnit  four  nionlhs 
rci-ovcred.  In  other  cases,  npiiu,  thern  are  roeurrent  symptom;',  cviming 
on  after  intervals  of  varjinp  length  ;  nor  arc  the  symptoms  ihem)»clv«j 
eont^tnnt.     L>r.   Pifliinl  of  New  York  re|Hirti*  n  wine  wImtc  a  vesienk; 


eruption  appeared  nt  vaiyinp  iuterv-als  nf  from  three  mnnlhs  t"  a  ytnr^w m^^t, 
in  a  youug  woman  wluira  lie  (irst  mw  six  years  alter  the  bite.  Dr.  Cole — ^»  Je- 
man  n-p<irtx  a  scaly  eriipti(tn  re-icmhling  ielithyosis  coming  on  in  twnKZ» -.^•^■q 
wiccewive  yvam  afier  a  venomous  snake-bite  (variety  not  given),  aniS^^'vid 
Dr.  Yarrow's  aa^  had  market]  eonKtilutiiinal  symptoms  at  alxMit  thiE^rS^-ht 
anniversary  of  the  bite,  witli  a  pood  iU-a]  of  local  reaction  :  lie  rejxjrt^ *—^Ttij 
two  otiier  aiscs  having  j>imilar  experieiieej*.  The  evidence  of  tltet!<^-f  a^-?^*^ 
rwurronees  comes  from  too  reliable  olwerverw  to  lie  ipiored.  It  is  difli— ^if*'  ffi 
cult  to  explain  them,  but  that  they  have  to  do  witli  n  neuFotui*  is  quiK»>^  ■  •'^l 
evident.  i 

The  evidence  that  the  Thlodermn  Kuxprebtm  (the  "  Gila  monster  "),  a^  « v)i 
lizanl  found  in  Northern  .M(?.\ic»>  and  the  South-western  t'niteil  Sl!ii.-s.*i*»*;j! 
in  |M»i-^inous  'm<  Um\  eiuiHicrinjr  U\  allow  a  |)osilive  expression  of  ojiiniun. «»**•** 
the  latest  exiwriinents  by  Hr.  Yamcw  Iwing  altogether  negative,  ihoiiijh  J  :iJt'?^ 
most  mreful  obscr\ers  have  thought  it  is  poisonous,  the  groove<l  fau^j**-^'^ 
indicating  poisonous  mialities. 

Tiie  treatment  uf  venomous  ?nake-bite.«,  to  Iv* 
to  Im'  iif  tlie  most  enerp-'tic  eliiinictcr.     'I"he  first  aim 

i)i>ison  from  g<^tling  into  the  gi'ncral  ctreuliilion.  or  ti ,    -^  v —  . 

such  small  quantity  and  ho  f^lowlv  that  it  fIihII  not  act  iK>wertully  on  (!»*■  *  '^ 
ner\'on*  system — t)i:it  its  action  lie  delayed.  Therefore  tie  a  ligature  n.#»  't 
tightly  above  the  bitten  |wrt  as  |)ow<ible  to  l>e  iKirne  :  the  larger  tlk*^"*** 

'  Mildiell  aod  Keichert:  "  Ro-parcli™  on  K\k  Vrnoui  of  Uie  Kaltleemke,"  SimiShiiomia 
Ontributinu  lo  Knovlfrli/r^  No.  t!  I",  ji,  135). 
»  Amtr.  Jour,  ol  Mei.  Sciena*.  April,  ISSl, 


ms,  the  groove<l  lou^^  « -^  ^ 

«<»  effioflcion-s  roquiiT**^'***! 
lim  is  tu  prevent  t]ivf'*J 
r  to  have  it  enter  ii«  »     "^ 
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ub — t,  c,  the  nwiriT  the  IkmIv — tlii'  more  difficulty  Ihore  will  bu  iu 
loing  this.  Then  the  imrt  may  he  suekt'd  (with  (hhiiuI  litts),  but,  Vietter 
yet,  let  il  he  exciiSHi  freely  ami  deeply,  tlic  sucking  apjmeil  afterward, 
and  hlerdiii<;  tucilitaUxl.      I  ciin  see  tio  ^^mkI  to  be  iiee<ini|>liHbed  by  cau- 

Nieriziiig  :  the  wound  la  too  jtniall  to  Iw  (bllowed  into  it^"  reecs;**  by  luiy 
^ni^tir  lii|iii<l  or  S4ili<b  a»<l  niittiiuj:r  >»  pitu<-<l  by  ejiutenzii]^'  the  ^kln 
n*er  mid  around  it.     The  litiature  should  bo  kept  ou  if  the  ](iitient  ran 
I      bear  il,  even  after  constitutiotml  syiiiploiiiB  liave  become  severe,  a*  it 
Qiii^t  delay  the  ranldity  of  the  eiitRiiice  of  the  {loit^tn  iiilo  the  ^i-iiend 
cinrnlation.     The  mdiiations  for  ei institutional  tmatnient  art'  aetive  dif- 
l.-*ible  and  alcoholic  istiniulants.     Ar<.>ni:itic  Miirits  of  aiuinonia,  wlijs- 
ey.  bnndv,  raniithor,  ele.   are  in  onler,  but.  tlie  ((verwhel ruing  of  the 
rttem  with  whisKey  or  alcohol,  in  oltetlienoe  to  the  jxtpulav  fallary  that 
a  man  drunk  will  cure  Iiini.  haa  umioubtcdly  cost  many  live:^  from 
rhUkey.     Puticnts  are  ustmllv  ^reallv  excited,  and  therefore  ciiu 
liilemte  iar;.i.'  uuantitivH  of  slimuUiuts  without  iutoxieytiou,  but  if  a  man 
Ih-  iiitoxit-ated  be  U  in  ii  h-an  liivunible  condllion  to  elindtutte  tJie  |Htihi)ti. 
1     Su  Urtijr  as  the  hejirt's  action  in  feeble  and  the  pul-io  intermittent,  -sliiuii- 
I      liint«  and  digitalis  uud  6tr)X'huiue,  with  |»;rlui]ks  iiilm-glyeeriu,  may  bu 

given  frtH-ly. 
^K^  Tlie  ouitious  statement  of  Drs.  Mltrhell  and  Reichert  that  "  j)«>tas«c 
^Iftnnai^nate,  ferric  eliloride  in  the  form  of  the  li(|U(>r  or  tiactnre,  and 
P  tinrture  of  indine  seem  to  Im?  the  most  active  and  pntmisittg  of  the  gen- 
^«rally  a\*ailable  loeal  anlidotcp,"  ia  sntlicieut  anpwer  to  the  vauntetl 
^HSaims  of  all  mtrts  of  nostrum.'^  a^  ontidoteb. 

^H  Death  comes,  aeconling  to  the  ohf*er\-ation«  of  these  mast  capable 
^^B)6er%'<n!S,  "  thmu^;h  panilviDiti  of  the  n-f^pimtorj*  centres,  immlysis  nf  the 
^^neart,  hemurrhinje.-*  in  the  mcdidla,  or  possibly  tliroiit;h  the  inability*  of 
the  profoundly  altered  red  conjusclea  to  j>erfonu  their  fuiictiuns.  There 
«an  be  no  question,  however,  tliat  the  ivsniniton-  i-entn-s  are  the  pirls  of 
system  mo.«t  x'nhierable  to  venom,  and  that  death  is  commonly  due  to 
beir  paralyfiii." '  "  The  outlook,  then,  for  an  antidote  for  venom  which 
ay  be  available  after  llie  al)soi-ption  of  the  ]M>i-ion  lies  clearly  in  the 
_  :-ti«n  of  a  phy*ioloj.nr.d  a»t!ip»iiij<t,  or,  in  otlier  wiirds,  of  a  eulwjtanee 
whiWt  will  i)p{M)se  the  actinri  of  the  venom  mi  the  most  vulnerable  [tarT^ 
tff  the  sy^4t-m.  The  aetJvities  nf  the  venoms  aiv,  howover,  manitested  in 
such  divert  ways,  and  so  profoundly  and  rapidly,  tluit  it  does  not  sw;m 
jroltable  lltat  we  riball  ever  dist^tver  an  a^jcnl  which  sliidl  be  wimble  at 
Hanie  time  of  acting  efficiently  in  nMUitenicling  all  (lie  terrible  cnet^ 
tw  of  tbcse  poisonsi."  ' 
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TRAUMATIC  FEVER,  EBSMPELAS,  AlO) 

TETANUS. 

By  J.  COLLINS  WARREN,  XL  D. 


L  T&ACFMATIC  F^EVKR. 

The  vonstittitional  (listiirlnncu  whirii  txrcurs  during  the  healing  of  a 
woand  is  known  a^  traumatir  tV'v<T. 

Tmiiinatjc  fevi-r  nmy  ho  dividttl  into  twn  principal  varieties — primary 
wound-fL'V<'r  and  secoiidarv  wcmiid-fpvcr. 

Primary  wound-fever  niay  be  aim  nulHlivided  into  two  varietie.^— 
BStrptii-  f't*vur  nnd  wptin  or  Kurjncut  fcvt*r. 

Aj<v|>tic  fpvpr  is  a  fobrilo  tUsturhanw;  which  oocnw  in  wiiiind-h«ilin|]; 
by  firnt  intention.  In  thi!«  furni  uf  hi.'ulin^  the  fyniptonis  uf  \'Ki\\  iiiflmii- 
Dintion  arc  aliK-nt,  siiid  it  wsls  siippostHl  in  llii-  rjirly  davfi  of  unti.-H'jitiu 
Mir^-r)'  that  -aich  wotind.4  woiilil  not  he  aconiipiinicd  hv  frvcr.  It  wjls 
f<»iind,  Imwi-ver,  tliat  the  fever-iMirvi'  often  ro!*  to  a  twiisideraljle  height. 
In  this  res|teft  the  conditions  difler  from  those  seen  in  stirgieiil  fever, 
where  t\\e  constitutional  distiirlianw  keeiw  pace  with  the  varying  con- 
ditjoni)  of  thn  intliunniatiou  in  the  wound. 

The  fflu.*o  of  thiii  riiio  of  temivemtiire  was  at  first  not  fully  nndcr- 
Btotiil.  but  ex |H.'ri oieilt^  ou  oiiinmlK  have  nhowa  that  the  abMjriitioii  uf 
flhrin-fernii-nl  l<  often  iiwotnpanicd  by  serions  sympt^inia.  fibrin  xa 
fomicil  by  the  union  of  two  fibriu-gcnerator!^  fibrinogen  and  [xint- 
globnlin.  u'ith  the  co-oiH-ralion  of  fibrin-ferinent.  Fibriui^-n  is  found 
in  the  bUvfMl-pInsnin,  while  the  fibrin-ferment  and  the  pnnij.'hibnlin  are 
for  I  hi-  most  part  found  in  the  wbile  bl(«Kl-eor|Hiselett,  If  tlic  fibrin- 
fcnnenl  is  intnxhicctt  cx|)i-riinentiilly  int<i  I  he  cin-nlntiun.  extensive 
i-<>nfiiilali>>n  of  the  btotKl  will  1m?  the  result,  and  the  death  of  the  animal 
•-(M-edily  ent^ut^. 

During  the  priK-ess  of  boalin^r  hv  first  intratinn  a  rcrfain  amount  of 
fibrin-fumient  in  ubNorlted  fnun  the  extravaj^itwl  blotxl,  and  aim  other 
-iib-tiinri's  wliirh  are  fiiiiml  in  the  exudation  which  atmniijaniefl  the 
ioHaminalory  pnK-ei**. 

In  H  lurfje  wound  healing  by  first  intention  we  find  not  only  extniv- 

ted  blooti  and  exuded  ?erum.  but  minute  fni^nient*)  of  ti»«uc  which 
Imvt*  I»ecn  se|mmtcd  from  the  surface  of  the  wound  during  the  o|tem- 
tlon,  and  an-  Mil)so*|tiPHtly  disintrgmt^-d  and  idvsorbwl.  These  materials 
ulien  al»*'jrlx'<l  exert  a  pyn-Voic  action  u|«in  the  i«V!*teni.  Their 
eloM*  reliilion^hi[i  U>  living  sniff  tanees,  however,  ivnder>*  I  hem  but 
lightly  injurinurt,  and  tliey  priNluce  in  eon^aecpienoe  only  :i  mild  type 
"  fover. 


TIk'  symptoms  of  awriiftc  frrer  arc  few  in  nunibcr.     Tho  patient 
experieuces  uo  sent*  uf  dis(.-oiiifort,  sucli  u*  is  oboerved  in  utiicr  f'umia 
of  fe\'er.    The  i*kin  is  not  sw  hot  or  dry,  the  urine  is  not  diiuioiiihttd, 
and  there  is  far  less  lo-vs  of  weiplit  tlian  in  septic  fever.     The  thermom- 
ctiT,  huwfvcr,  tJiows  iluit  then-  is  ii  vm'  of  lempcraturc  uf  fnmi  <iiie  to 
thn'e  dfjfrcf-s  nud  Then-  is  hIsii  ii  r-(irit-sp<indiri^  incrcjisc  iit  the  piil.-jc-rale, 
whifh  cx»iitiiuii's  cw  long  as  Juiy  absoiTition  is  taking  placi'  fnnu  the  inte- 
rior of  the  wound.     The  patient  is,  nowuver,  unconwiouy  of  fever,  ami 
is  often  sihle  to  move  al>ont  the  room  without  discomfort.     This  form  of  " 
fever  lasti*  usujilly  from  one  to  live  days,  or  may  continue  lonjrer  whei«: 
heniorrli:it;e  Iui8  taken  pliiee  and  a  eoiisidernble  unionnt  of  1>]<mm)  tms  t(=z 
he  nhsorlx'd.      I'Vvci"  "(  this  t\\)C  is  rvvn  in  ras»'s  of  i-iniple  fmettire  andE 
in  laiye  woutidt^  healing  by  first  intention,  in  eases  of  ha-niatonia,  anci 
in  contused  wounds  whcrt'  there  luis  hw^n  eoiisidernhh'  hentorrhnjEC. 

Srptic  or  nurf/inii  frrtr  is  obwrved  in  wound*  hetdin^  with  nior^ 
or  ItHS  seplie  inlliiininaliiui^  ^ueh  iis  are  rtt*en  foUowing  iits-idcnts  or  ita 
ca*!*  when-  tlii'  jiriin-Iple--  fif  iinliseptie  siii^tv  brive  not  been  ol«M.'rvi'lB 
In  siieli  ciises,  ulthouj^n  the  M'otinil  may  unite  in  tlie  larger  |Kirt  of  it.^ 
extent,  there  is  a  great  strnount  of  redne-^  and  >\velliiijc  nn<l  the  othe^- 
symptoms  of  local  intkimniutton.  A  (X)nsiderable  dischar^  will 
place  fnim  any  oik-u  [Miint  in  the  wounil,  and  perhaps  also  from  tl 
oiienings  anjund  tlio  stitches,  and  in  a  few  days  n  more  or  less  extcnsi^ 
suppuration  may  take  pkiee,  although  in  fortunate  euK.'n  u  great  [Ktrtiu 
of  the  wound  may  l>c  liealfHl  lieforo  the  formation  of  pus  jaiii  takf 
place.  These  aetive  ehangos  in  the  wound  were  fonnerly  suppnsed  - 
be  symptoms  of  the  brisk  reaction  in  the  wound,  nud  were  tliotig 
eBseiitiat  to  the  process  of  repair.  We  now  know  thai  ihey  ure  dne 
Bept^is.  Tlie  constitutional  symptonij'  ai'e  eorrcs|MindinjrIy  wvere  in  tb 
cases,  nnd  kocp  [KU'e  pretty  ac<'unitely  with  the  iuuouiit  of  inilammatii 
whieti  •i(rtii>4  in  the  wound, 

As  an  oEtlinary  ivsnlt  of  an  openition  or  noeidcnt  there  is  a  ec 
nniomit  of  shock,  the  tem|)enitnr4t  falls  ludow  iJie  nomuil,  the  iilc- 
is  cold  and  ekirnniy,  and  the  puli^e  weak.     Tlie  following  day  react) 
ocfiii^ :  the  pulse  and  lemperatiirc  rise,  the  Hkiii  InH-onieti  hot  nnd  d 
the  tongue  c(iat*-<I,  nnd  the  patient  suffers  frcmi  ronsideriddc  thirst  n  "■ 
restlesMiess.     On  the  evening  of  the  seeimd  day  the  tempemture  is  i?:t- 
highcr ;  tJiere  is  great  dis(X}mfort,  and  the  jKitient  may  also  suffer  frcr^i 
pain  owing  to  the  uwelliug  of  the  wound.     On  this  account  sleep  is  tl^ 
fieult ;  the  patient  miiy  not  only  snfler  fnmi    insomnia,  but  nen'C-^ 
symptoms  will  be  present.  luid  in  sc-vere  eai<os  often  delirium.    The  \C'  ■ 
iienjtui-e  droiw  slightly  \:\vr\  irioniing,  to  rise  .still  higher  in  the  vveniv^ " 
V'itb  llu-  substch-nee  of  the  locid  inlhimmalimi  the  lenipemiurf  also  fa  S 
and  with  the  disi^liarge  "f  pus  fixmi  the  wouml  the  fiill  may  be  ijuitc  raj^ 
and  then-  will  be  at  the  same  time  relief  tu  all  the  otiier  symptoms 
infhimniation. 

Tnuimntic  fever  usually  lasts  alKJUl  a  week,  at  which  time,  if 
exieuHJve  snppunition  has  oceurred,  the  temperature  will  be  foimd 
have  rcnchci!  the   normal  lino. 

The  cause  of  this  form  of  fever  is  found  to  be  the  preH?nee  of  1^* 
teriu  in  the  retained  set-'retions  of  the  wound.     A  limitt.'*!  numlHT 
micFO-orgauitHus  find  their  way  into  llie  eirculation  from  llii»  sou«^ 
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TTit-  dwitni|i<isUion  whirh  tlicv  (mvc  hwI  up  in  tln^  refaim-d  fliiifl  lilifratrs 
s  <-('rtaiu  uiitulxri*  of  (■h(;inic;al  .subritaiiiVA  whioh  art;  also  absurt^M-cl.  TKo 
ptooiaiDe^  and  toxiiivs  thus  uilrudiioed  intu  the  L-Jrculution  vwtrt  a  pyru- 
gonctic  actkiii.  Il  is  ])mljal)le  timt  no  one  form  of  vims  liabitiially 
(auM-A  Irauniatic  fever,  but  tliat  various  substance^t  hiivc  tliii*  effect.  Foi^ 
tuiwtely,  ihev  do  not  exert  ii  ven,'  p«i,-i4iiiiui-i  aetion  u[)ou  the  tis-siic-j,  but 
wiffii'ient  t«.'oanae  fuiijii'Ieraltle  i'wvr  and  <lIwinnfort  l«  tbe  jwttcnt,  Witli 
llip  advent  of  Mippurution  tliciiu  MiliHtinu-ns  and  oipiitlsiiis  art'  carried 
tkvray  in  the  diwliai^  fn>m  the  wound,  and,  a,s  ifinsc  which  have  alrcwiy 
obtained  an  entram-e  into  the  circuhittou  are  speedily  t^Iiiniiuito.1,  the 

tpr  then  disipiM-ars. 
Srtvuulnrif  u-oiiiuUfnvr,  or  suppurative  fever,  occurs  when  pus  has 
fhrini'd  wbicU  has  not  an  opportunity  tA^  eM'a|K'  froui  llie  wound,  and  in 
o»iU4.>quence  chemical  fUibstanccs  Ibnnetl  in  tlK>  pus  by  the  bacteria  are 
ab«oH>ed  into  (ho  system.  lu  Ihii*  case  the  fever-cnr\'o,  iuMead  of  falling 
to  the  nonnal  line  at  the  end  of  the  fir>l  wwk  of  the  heallu;;  priici>s.s, 
riws  ajpiiu,  and  this  ri.ie  in  some  cam-s;  may  be  aee»ini]mnicd  by  a  chill. 
Tbere  if  u.>uaUy  a  marked  moniiofj  rc:ins.''ioa.  with  a  Hubseuuent  rise  of 
tcmperatun?  every  rvcniiig,  which  become;*  mort-  exaggiTatetl  !U*  the  sup- 
purative proc^-sf*  ext<'nd>.  Marke<l  ty[)es  of  thi?;  form  of  te%*er  hw.  seen 
in  the  stippurution  which  follows  contpcund  fractures  antl  in  o|>cnitive 
wouuds  in  which  the  How  of  pus  has  been  obstnicttHl.     The  piis  conjiie- 

auently  burrows  in  the  fi-urrouudiiij;  couiiwtive  tit^oe.  In  tliew  cases 
ic  synipt<iuis  U'liiirh  accompany  the  rir^-  of  tenipeniturc  arc  similar  to 
those  which  we  have  just  dcs<'ribeil.  The  [witicnt  suRers  fnmi  dr)-nes3 
of  the  skiu  and  cnwti'cl  tongue,  heailachc,  malaise,  and  in  !*'vcrc  eases  a 
mild  delirium.  When  a  free  evacuation  of  tW  pus  has  Ixvn  ohtaintnl  the 
i^'niptoms  disappear  and  the  tcni|K>rature  tiills  U>  the  normal  line.  In 
utdavoralile  cases,  where  (be  pii^  has  burrowed  in  various  dinx'tiniH, 
chmnic  suppuration  ii*  ei-tabliMicil,  uud  tli<?  fever  now  rcjiumcs  the  chn- 
ractcristie  remittent  ty|H\  In  tiie  natruin^  the  teni|«-niture  i*i  normal  or 
e\Tn  Buhnomial,  but  in  the  cvcniaj;  thcrt-  i>»  a  sharp  rise,  van'inc  from 
one  to  six  dejiree*.  Uidew  the  pi-ogn.-!-*  of  tlie  {-uppuratiou  is  chocked 
theic  is  a  niurkc<l  eluin}^  in  the  ap|R'anince  of  tint  |iaiieat.  Tlic  \*t^  of 
fleiih  is  often  very  prsit.  prostration  oc^-nra  with  the  evening  rise  of  tcni- 

SK'raturc,  the  characleristic  hwtic  Hiisli  is  e>tablishc<I.  and  with  the  fall 
luring  the  ni;;lil  there  is  the  pn.ifusc  |KTspiratiftn  or  uijrhl-Hweal  which 
i^  sc»  eharactfrislie  of  this  condition.  iJiarrlia-a  m;iy  a\s*  set  in  to  it^ni- 
vate  the  patitut's  condition.  In  fatal  )-a«es  eauuriation  becomes  extreme, 
the  joint'*  are  unusually  prominent,  and  bed-s<ires  appear.  The  patient 
final  Iv  ticx-omcs  exlmustetl  and  >u<'eunil>s  to  the  disK.'ase. 

The  princi|Mil  chan)re  fnuurl  at  ilic  [Hisl-nioricm  examination  is 
amvloid  dcireneration,  which  oc<'urs  in  ihi*  spU-cn,  liver,  intestine^  and 
kidneys.  This  is  MiipiRiM-d  (o  la;  ciuisccl  by  the  conf^laut  preneuee  of 
l«Uuilii)e  silt*;  priHluiu^l  by  «upi«inuion.  Tliis  tyiK-  of  fever  lias  been 
■Bictunes  confounded  with  pyamiia,  and  is  called  by  Mme  authors 
(lyieniia  !?iniplc\,  in  coutnisl  with  the  multiple  or  mctu-'-iattc  funn  of 
[lyirniia.      It  should  not,  however,  \m-  confounded  with  this  affection. 

Treatment.— Aseptic  fever  usually  n-ipiii-es  little  or  no  interfereuce 
on  the  [Kirt  of  tiie  siir^reon.  K-rsistem-e  in  the  rise  of  t<?nineratun'  indi- 
cates the  prodence  of  an  uniistud  amotmt  of  blood  collect*^  beneath  the 
Vat.  L-ar 
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li|)r<  of  the  wound.  In  such  cases  the  healing  process  may  be  hastened  l^ 
the  introiluction  of  the  ])robe  or  of  a  tcmjiMary  drain  to  allow  the  escape 
of  the  blood-serum,  which  prevents  the  accurate  coaptation  of  the  surfaces 
of  the  wound.  In  surgical  fever  a  careful  watch  must  be  kept  as  to  the 
condition  of  the  wound,  in  order  that,  if  suppuration  is  established,  pro* 
vision  may  be  made  for  the  proper  evacuation  of  pus.  The  removal  of 
one  or  more  stitches  or  the  introduction  of  the  drainage-tube  may  be 
sufficient  for  this  purjxj.se.  If,  however,  the  general  appearance  of  the 
wound  is  threatening,  it  should  be  freely  opened,  a  thorough  disinfec- 
tion of  its  surfaces  should  be  effected,  and  provision  made  for  the  free 
disciharge  of  the  protlucts  of  decomposition. 

When  it  is  clear  tliat  suppurative  fever  is  established,  the  pus  which 
is  causing  this  disturbance  should  be  followed  relentlessly  in  all  direc- 
tions. In  localized  <H>llections  of  pus  a  moderate  opening  is  of^en  suf- 
ficient to  check  the  further  progress  of  suppuration,  but  when  pus  begins 
to  burrow  free  incision  should  be  made  and  the  wails  of  tne  wound 
should  be  curetted,  so  as  to  remove,  if  possible,  all  pyogenic  organisms. 
When  it  is  impossible  to  lay  ojjen  the  wound  in  its  entire  extent,  s 
counter-opening  should  be  made  at  some  prominent  point,  through  which 
drainage-tubes  leading  in  various  directions  may  be  introduced.  The 
wound  should  I>e  thoroughly  flushed  with  some  antiseptic  agent  suf- 
ficiently weak  to  avoid  poisoning  by  absorption.  For  this  purpose  car- 
bolic acid  in  the  strength  of  1  :  200  may  be  used,  or  corrosive  sublimate 
in  a  solution  of  the  strength  of  1  :  5000.  The  penetrating  power  of  the 
corrosive  is  not  so  great  in  this  case  as  that  of  cariwlic  acid,  as  the  latter 
is  able  to  incorporate  itself  more  completely  with  greasy  substances 
Sulpho-naphthol,  in  a  strength  of  1 :  250,  or  creolin  may  be  used.  The 
disinfection  of  suppurating  wounds  may  also  be  effcctiwily  accomplished 
by  tiie  application  ofpenjxide  of  hydrogen. 

The  (frainagc  may  consist  of  rubber  tubing  or  of  strands  of  iodoform 
or  sterilized  gitiizc. 

The  strcngtJi  of  the  patient  should  be  carefully  watched.  Alcoholic 
stimulation  is  of  great  im|H)i'tance  in  these  cases.  The  patient  M'ill  often 
he  iililc  to  hear  a  hirge  amount  of  alcohol  without  discomfort.  Good 
hyj;iciiir  surroundings  should  be  stKUired,  and  the  jwitient  may  often  be 
pliircd  in  the  open  air  for  many  hours  at  a  time,  even  in  cold  weather, 
with  benefit  during  the  process  of  chronic  suppuration. 

n,  Erysipelas. 

Kr}'si]M'l:ts  is  an  in-ute  inflammation  of  the  skin  spreading  along  its 
iipjHT  l;iycrs  iiiiil  nr<-iisiiiiially  penetniting  to  the  deei)er  tissues.  It  may 
iiivulvt'  niufdiis  nicnihr.incs.  It  is  accomjianied  by  fever.  It  has  a  tena- 
ciicy  to  uHirc  or  less  coniiilcte  recovery,  but  it  may  reiHir.  The  name  is 
derived   tVimi   iii-ifhu'i:^,  red,  and  TziXht,  skin. 

.Mtlntujili  the  discjisc'  was  known  to  the  ancients,  reliable  reports 
previous  to  th«'  I'jiiclcinie  described  in  France  in  1750  are  rare,  tpi- 
deiiiies  are  drserilicd  ;is  oeeiirrlrig  in  fireat  Britain  in  1777  and  1780,  and 
also  in  1>*21  and  IS.'i^.  A  very  extensive  epidemic  of  erii'sijx'las  occurred 
in  tliis  eiiuntry  in  1842,  and  the  disease  is  descril>ed  as  prevailing  in  vari- 
ous |Kirts  of"  Kur<i|M!  in  tlic  following  year.     The  accounts  of  this  laM 
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^  lie  are  ei«ir,  and  rilmw  tht?  di^irat^  t«  havp  Rxistod  in  a  far  more 
niali^nuint  tv]**-  thnn  tlim  sf^-n  to-tlay.  In  fnnt,  opidrmio-i  of  this  diwii-w 
art'  at  tlie  |iiv-H*nt  tinii*  pmctirallv  unknown  in  civilLuJ  conimunitiwfi. 
Tlif  diR'aM'  nHon  ».-vmin<Hl  nt-  thtit  tiiuf  tlie  plilcgiiionoiis  lytH>,  and 
worked  its  way  tlueplv  bet%VL-vn  the  musics  of  X\\q  trunk,  imtl  some- 
titnort  involved  u  whole  extremity.  In  New  Euglnnd  it  ejtread  Irum 
villajip  to  vilLige  und  many  live*  were  isaerificed. 

The  strt-ptococcnH  of  tn-sip<'lu!<  woa  first  described  by  Keidei-sen.' 
Tin*  <'0('4ri  j;m\v  in  st'riicntin*'  cbain.-<.  Tliey  an*  riiiiiill.  vnrvinfj  from  0..'i  fi 
t<i<l.4  ju  ii)  dl:initt(^r  ;  tni-v  ar«.',  howt-vcr,  Hoinr-wbiil  hirjjrr  I  ban  the  strepto- 
cowus  pyo^'iH!!?.  Tbu  rnllurt-  of  tbft  eixnnw  u|Min  (gelatin  devel(i|>s  slowly, 
nnd  ap|Mtirs  as  a  very  delicate  grayisli-white  film,  not  unlike  that  of  tho 

HtrCptOtlHTHji. 

Tlif  (jiu'r^tiwi  of  thi"  identity  of  \\\vm'  orj.'tiniHniH  iy  Htill  a  niivoirti  (»tie, 
although  tlK'  foflinji  at  prewnt  t^-nd*  to  tho  l>olief  that  the  i-treptococrnu  of 
enrsip^'las  is  a  f*pc<'ilie  orpinlrfni.  It  has  \iwn  supp'j^tiHl  by  some  (iljscr\ers 
tliat  in  the  fflippurative  fomis  of  cn'sipolas  pus  is  developed  by  the  action 
of  the  pyoKWiic  oocei  ;  others  believe  that  tlie  utreptoeocctw  of  en'sipelna 
when  ili'vi"h»piu^  in  the  j-abotitanoous  tiasiie  ha«  a  nioi-c  viralcnt  local 
action  and  may  beivinu'  pyogenic. 

The  eo(,H'i  arc  fntind  in  the  eapillan-  lyinpliaties  of  the  skin  chiefly, 
hnt  an^  al^t  iH-nksiuniilly  ^p\\  in  llie  i-apillan'  blood-vea'ti'ls  ami  Kinnll 
veini«.  The  growth  of  the  oiyaiii-sni  is  most  active  nf«r  the  re«l  margin 
of  tile  erysiiK^latous  blnsli.  The  vims  may  Ite  tniiisniitted  to  diti'enint 
partd  of  the  b*Klv  tlirough  the  eireiiliition,  and  the  constitutional  di?- 
turb»u<-(>  is  itn>lui))ly  due  1o  i}w.  pn-seiice  of  the  eiH'ci  or  their  ploniainen 
in  tlw^  eircnlatiug  blood.  The  vims  gsitn)*  rntnince  to  the  boilv  ahm>st 
invariably  tbmiigb  a  wound  :  even  in  tlie  so-called  cases  of  idiopiitliic 
erynipelus  tlw  cocci  tind  tlieir  way  titruuj^h  some  minute  abrasion  in 
the  skin. 

The  olinicul  evidence  of  the  eonta^iouruiettK  of  etysipelai^  is  abundant^ 
Stillfe*  retKirt,-;  the  following  slrikinjr  ,-xainple ;  In  18r»2  a  man  arrived 
in  Plalte  *NMiiity,  Mi.«*-mri.  "itfTrriiig  fri'in  iTvsi|K'la«  of  the  face.  Ho 
wa*  nursed  by  a  farmer,  hIio  liimwlf  fi-ll  ill  uf  ihr  tljsf^ase,  A  second 
fanner,  who  assisted  in  nursiiiff  these  two  patient>t,  wil*  seized  by  the 
dixenM^,  and  sulweiiuentlv  six  other  persons,  who  hel|H<<]  to  nurse  \u  their 
turn,  were  attacked.     Ni)  other  «isi'  iHfiirre«l  in  ihe  m■i^,••hbo^lHlo(l. 

*n»e  (Mvurn^nec-  of  erysijH-la.'*  following  vaccination  was  so  frequent 
in  IV»ston  in  the  «intcr  and  spring  of  I80O  tliat  vaccination  wxh 
teniponirily  aluindoncij.  The  disea.-^-  was  |>ii>bably  not  oonvcTed  in 
th«   vacciiw  virus,  but  by  an  unclL'aii   iiislrnnient. 

The  close  n>Iutionship  of  cryM|ielas  and  pnerperal  fever  has  been 
tOGOgnixed  by  many  authorities,  and  the  impropriety  of  nttemling  a 
Vm&O  of  confinement  after  handling  ery»i|K'la»  is  now  well  nndei-stoiMl. 
Trnimtean  di*scribes  an  cpidcniie  n\'  pucrpcnd  fever  which  rendered  the 
^■IfMfing  of  a  lio*>pital  iie»vsssiry.  In  the  hospitals  to  which  [ingiiant 
\roiuen  Mere  tmnHfern-d  erysi[K'hi/'  broke  (Hit  among  tlie  sni^iiml  eases 
<n    many  instances. 

£xpu:^ure  to  cold  wai«  for  a  long  time  supposed  to  be  s  cause  of  ery- 

■  ilw  BtMogit  <U9  BrytSptti',  Berlin,  ISSS. 

*  butmatrnti  Afjwlopai/ia  «/  Surytry,  toL  i.  p,  165. 
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sipelas,  but  it  acts  undoubtedly  as  a  predisposing  cause  only,  rendering 
the  jmticnt  debilitated  and  therefore  more  susceptible  to  the  disease.  The 
spring  and  late  winter  months  are  regarded  by  many  surgeons  as  a  par- 
ticularly favorable  season  for  the  development  of  the  disease. 

ErysiiX'las  is  comparatively  rare  in  childhood,  although  it  is  seen  in 
badlv-arranged  lying-in  hospitals  as  erysipelas  neonatorum  when  puer- 
[xtrai  fever  prevails.  It  docs  not  occur  so  often  in  old  age  as  in  the 
prime  of  life. 

Certain  constitutional  conditions,  as  alcoholism  and  diabetes,  are 
supimsed  to  act  as  predisposing  causes,  and  some  individuals  frequently 
attacked  by  erysipelas  are  supposed  to  have  a  predisposition  to  the 
disease. 

Symptoms. — The  disease  usually  manifests  itself  at  first  by  a  chill, 
with  fever  and  symptoms  of  gastric  disturbances.  The  tongue  is  coated, 
and  there  is  often  a  sense  of  oppresdon  at  the  epigastrium,  and  some 
enlargement  of  the  lymphatic  glands  belonging  to  the  vessels  leading 
frtmi  the  |)oint  of  infection.  An  examination  of  the  wound  does  not, 
howe\'cr,  show  any  origin,  as  yet,  of  an  infective  inflammation.  Oocs- 
sionally  the  constitutional  disturbance  is  so  slight  as  to  pass  unnoticed, 
and  the  first  sign  of  any  disorder  is  in  the  wound  itself.  In  twenty-foor 
to  tlu-ty-i'ijrht  hours  f  mm  the  time  of  the  beginning  of  the  attack  there 
is  an  itching  or  burning  sensation  in  the  vicinity  of  the  wound  and  the 
skin  iH-i-onu's  tender  to  the  touch.  There  is  at  first  a  blush  on  the  ekia 
in  the  vicinity  of  the  wound,  which  gradually  deepens  in  tint  and  has  a 
moiv  dusky  hue  than  the  rose  color  of  hj-perwrnia.  There  is  a  yellowiih 
ting\>  niingliHl  with  the  rwl,  and  this  becomes  more  e\-ident  upon  pres- 
suit'.  which  shows  a  yellow  stain  to  the  diseased  part  during  the  moment 
in  which  the  bluHl  is  prcssinl  aside.  The  swollen  tissues  lK.'ct>me  ten* 
and  Ii;ml  and  do  not  pit  on  pressure.  The  swelling  is  most  e\'ident 
about  ilu'  fvclids,  where  the  skin  lies  Knise,  and  also  about  the  genitals. 
.\>  the  >wcilinsr  :nul  intiltnuion  of  the  i»art  increase,  small  vesicles  fom 
whifh  niav  :it  times  attain  considerable  ^izc. 

W'lu'u  the  IiH-a!  inllaniniation  is  fully  develo|x*tl  it  shows  a  tend«iCT 
to  >iM>ad,  and  the  outline  of  the  diseasetl  jxirt  is  usually  well  marked 
and  i>«'lt«u  iiuite  irr^irubr.  The  intlaniniation  nms  its  course  at  anr 
v<n<-  ivini.'uhir  |>'iut  in  thi\t>  iT  tour  Aiys.  but  in  the  mean  time  it  li»s 
iiuad"^!  Ill  w  rtci«'ns.  and  this  priHt-ss  may  p'  on  for  a  ctmsidenble 
(yri-'il  r't"  ti;in'.  and  tlir  >url:u\-:-  invulvt'^l  in  ilie  inflanmiation  are  oflea 
.(;;::.-  <\i<n?;vo  •,,.'■',.-".•>  .  .i-rrr -■.•'■.  It  nuy  even  revisit  jiarts  whii'h 
ha\  I  aln  ;!.lv  !y-<  n  ■:il'c»u>l  and  ar»-  »>»n\':ilfs«vnt  from  the  original  attack, 
riu  ti  lull  :ii'\  ',.>  t\\  ■,:r  -.-  ;i  niarki^l  l\^iture  of  tht-  disease,  but  so  also  is 
tho  t<^..!l■.•„^  :.v  i»-'\in.  ;-.!id  it  i>  nm'  th:W  the  attack  lasts  longer  than 
t«.»  «i,  „^,  A^  v.-.i  i-.-.::.i:v.'.r.:i:i.;i  >ul^id(-^  tht-n?  is  an  abundant  desqi*- 
mai;,'.;,  ..•.;.:.  :.-  ■  ,-.  :V.!  ^.i-.y  r".,  r;.'.  :"'n«  .tf  erysipelas  there  is  no  flip- 
(mni!:-:,  '.'.-.. '.\   >  ,1  .-  v..;':::   r.  :".:r:i  !■■  the  ncnnal  iimdilion  nf  the  skiB- 

li'.i  i-v. ■■.:.:•.  !  '.'\.:  w  ■;:■..;  .ir.n'.i::  an  attack  of  eri"si|K'las  vane* 
t;v.i;*\.      v.-  ..,:".\  ^:- ,:■  ^    *'  :hi    inalinir  proct-st' a  wound  the  edgw 

,'!'  «'..-.« !.  :.;\        .,•.•.•>:        ■■  ..-.  r^.-  ■,><:■,  the  interior  pn^ienring  a  iditup*" 
•■.^i;  .>■->. v:.  '."..;  ^:  * :  v.  -  :  n--.~  ixtdi^ivc  destruction  of  tiA^ne  ru)' 

■...V.    ■.'...■.,  N'  ,  .^  .--     \,-.-s'.-  0-*  vyinsiiU-rable  ^ize.  protlu('ii¥ 

si\\-.^.,. -, »   ;-,  ■.■...: ■.....*.■-        \:  -:':-.t  :!'.v.i-s,  jwnictilarly  when  the  di«** 
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hji8  attnclcMl  n  wound  in  tlic  ftoffc  of  tjrniuilation,  there  appenrfl  to  be 
litlJf  Im-al  distil rtiuncv,  and  the  lieuliu^  piiK'tis  luay  go  on  even  more 
rapidly  tlmii  lifforc. 

The  roh?iituti«>nal  tiymptonis  correspund  pretty  closely  with  the 
amount  ot*  htcfil  iiiflammutiun  in  thi?  miijority  of  enees,  Act^onipnnying 
the  ga«lrie  disliirlMince  thciv  are  tij»ually  a  rhil!  and  a  rapid  rise  nf  teni- 
|>enitiire,  foU4)wcd  l)y  n  slight  tiiil  on  tlie  fullowing  monjiiijf.  The  wib- 
Mfiuent  changes  of  toniperalur*-'  art'  UKu^t  (.'milic,  cvirrcsiKindin^  to  the 
uiiKHint  of  inflammation — &»  a  rule,  howevei:,  ehouiug  the  remittent 
lyiMr. 

The  t<mpie  i-4  h«iviiy  e«inted,  and  thriv  mav  hv  vftmittnjr  and  diar- 
rh<Ki.  In  thu  moat  sovere  cast-s  i\ivvv  may  bu  ui'Iiriiuu,  and  tin."  dij^easo 
(4h)W^  a  It-ndt'in'v  t"  !is(*iiine  a  typhniil  tyiR*. 

The  variety  of  ervi*ipeliis  knri«ii  an.  f<tcmi  er<jnippia»  is  often  onllf^l 
idinputhic,  as  it  (hies  not  apprar  to  take  itj*  nriKin  fmm  a  womid.  The 
viriLs  in  these  casts  prohahlv  obtains  an  ontrance  thmuph  some  small 
Wound,  abi-ai^iuu,  or  pUHttiU'  iu  i\w  iskiii.  The  dlKi-aM.*  ia  tin-t  observed 
on  the  noi«e  or  ui-ar  one  of  the  larhr^-nial  duets,  and  >!j)re«d«  slowly  along 
tlw*  linos  of  the  chi-ek  hfut^ath  th**  nrhit  in  tin'  direction  of  thn  oav.  As 
it  approjH-htt-  the  tfiiiple  it  nuiy  ri«'  to  tlif  lorche-Eul  and  iuvadt-  the 

KUp,  or  it  may  tuni  downward  to  inviide  ihe  uci-k.  Tlw  chin  is  rin'ly 
colvf<l.  In  mild  f*>rms  the  disejLsf  (friidtmlly  fades  away  as  it  reaelu-s 
the  n\T,  and  the  amount  of  con.stitutional  dii^ilnrbanrR  is  in  Mut-h  nu^eti 
ven-  slijiht.  In  the  severer  tj-pes  of  faeial  en'sipehiH  the  amount  of 
fwe^Iinjr  is  usually  \try  gi-eat ;  the  eyelidi*  Iwioine  oHlcuiatous,  and  the 
eyes  an?  eh>s«il,  the  tltsHgnrpment  brt-oniin^  at  linifs  so  great  that  the 
patieni  is  unrf(4.>gnizjiljle.  The  fjlor  of  the  f-kiu  i:*  eeark't,  and  ihv  sur- 
face is  cHivered  with  veficles  which  hen-  and  there  nni  toj^aher,  forming 
hulhe  of  eonisidcrahie  size.  The  lymphatic  glands  in  front  of  and  behind 
the  cart  at^  ealat^^,  and  when  the  »ealp  is  in\'aded  the  gland^i  in  the 
back  of  the  neek  are  involved.  In  the  r^eveirr  form.-*  of  facial  erysiiw- 
la«f  iHinirntarly  if  the  M>alp  be  invnlv-ed,  ihrt-e  is  delirinm,  and  a  flight 
teDtMOcy  Ui  delirium  i.>^  notieeil  ev4-n  in  mihl  form^  of  the  disrate'.  This 
appears  to  be  enu^-^-d  either  by  rvflctx  nerve-irritation,  or  by  a  vasomotor 
dl^turham'e  causing  hvpeneniia  of  tlie  meninges*,  or  by  an  extension  of 
the  j^ptie  pnieeswrt  tfmaigh  the  orl)it  to  iliu  memliranes  of  the  brain. 
FttrtunatiJy,  the  latter  complication  is  of  rare  oocurrence,  and  with  the 
Mib.i)dc'uee  of  the  inflanunatiou  of  the  skin  the  cerebnil  pymptoms 
ii>^mlly  rlisapiieur. 

The  tendency  of  the  inflanimatiiui  to  involve  thtf  deejKT  tissue*  of 

the  orbit  is  clinractert-^tie  of  tlie  graver  forms  nf  ervj'iiiehis,  and  hlind- 

ne*»  ifi  somctimM  cmip^  by  the  exten.sioii  nf  the  s«*ptie  prooettfl  to  the 

■n  itself,  priMlueing  either  a  pann|ihtliahnitis  or  degi<nenitive  clumges  in 

Hb  opiie  nerve.     A   mre  eoniplieation  is  the  formiuion  of  an  orbital 

MSPtSS. 

The  duration  of  faeial  erysipelas,  like  that  of  other  forms,  is  quite 
variable.  In  mihl  cases  the  diewwe  rarely  lasts  bej'ond  one  week ;  in 
^he  ipcveror  tyiies,  or  in  racheettc  imiividiials,  the  inflaiumation  may  last 
Jrcral  weeks  befon>  it  entirely  disiippears. 

Prir.W)Mr>\<nH  Ki:vsri*Ki^w. — Wlien  the  disean'  spreads  to  the 
tiiisues  the  virus  ai>iMsir«  to  ajjsunic  greater  activity.    The  amount 


deeper 


ap{Msir« 
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of  swvlliDg  u  iu  8ucl]  cotft'B  oiucli  gtvaUT,  and  llie  ^iii  bi!i'uiuet>  tf 
ami  hard.     Vosii'Irw  fiirm,  wliich  iin-  sfmirlinifri  fillol  wiili  Motxly  fluid 
niid  tlur  jiiirrouudiiig  p»rts  an-  >\vr.il<'ii  mid  ifd<?tn;it(»ii.s.     Ttie  i-diislitn —    _^_ 
tioiial    dit<turlMitK-L>   ih  )^r«ut.     Chilli    t'R-^|Uvi]tlv  occur,  uml  the  fpvc 
assumos  a   Uithnid   rhnnv^ter      A$    pii.s    fornii*   in   the    »iii1x'Utaii(HHic 
tifefiue,  the  skin  abive  loses  its  tetisiun,  and  bwonics  bogpy  aud  inon-  n 
It'Sfs  niiwahic  im  the  iiai*t8  Ik-Iuw.     A    Inx.'   incision  pivcs  vent   t/>  t 
SJinkiiiw   piifi,  min);lfd  with  slircdi*  of  sloujjjhing  liwue  which  bave  liwi 
lik(?nrt<l  lo  iiuiti^(>s  of  \v«'t  hhittiiiK-IwilHT.     The  *iui)|iiinilivf  iiPixt'ss  guT 
erally  t'Xtends  fur  siinu:  distnni*  iH-nciith  the  surface,  ami  wvrmi  inci; 
ions  are  iwnally  neetassiin'  to  drain  tlie  iwrts  propL-rly.     The  muscle 
may  he  F^cjHtrHtttl  fmm  une  anutlii-r,  and  even  joinU  may  be  involved  ii 
the  wptic  priirp*?. 

Ill  si>nie  cares  gangrene  of  the  skin  may  oirur,  aii<l  on  such  nera^ioi 
the  skin  l>cconies  a  dusky-red  in  tvilor  and  larjje  bu]lit>  form  tiWod  wii 
bloody  r«c-nuii,  It  is  prineitially  iu  old  aud  fvvblo  individuuU  ttuit  5ti< 
a  i'4)iiipliea(ii»n  iKTCurs.  It  let  known  as  tpiM/rtnwHti  rryitijiehts.  The  co 
stitutiona!  distHrhniice  is  in  sueh  ("aj^^  Ki'vy  great,  and  nutnv  |Kitii-nt»  \>r- 
su«'unil>  M'ith  iiyiuplouis  of  pytenna  tir  nf  «'])tica"miii. 

KRVsri'l-.i.AS  \K.i»NATom:M  IS  uiost  (mpieutly  ms^xi  in  hospital  prra 
ti(*,      It  take;?  itH  orijiin  fi-oiii  the  granulating  (Airfare  of  the  liitunip     - 
the  unihilieal  cord.     The  )^light  lilut*h  alxnit  the  navel  i^  at  f)i«l  n<«o's 
panieil  by  but  little  fever.     Aa  the  di.-««;*e  projcreasi's  the  !<eptie  pTTk''* 
may  ext*?iid  over  the  abdouien  aud  invoivf  the  geintaU  aud  thi^rl 
Then?  is  th^n  hi<,di  fcvor,  and  tlip  ehild  cries  and  Is  n-silcs*.     In  V 
later  stugt-!-  collapse  !^ulK!rveuet^,  and  the  child  iliesn  on  from  the  ^ixtlt. 
the  tenth  ilay  <if  the  diseu^'.     (rangreue  '\a  an  owMsional  eouiplitmtJ 
of  thi»  form  of  eryi«i|»ela;4.     The  di-sea,-*  may  »(pread  along;  the  hvi>«.>gr 
trie  arteries  or  the  umbilical  vein,  and  peritonitis  may  occasionally  ol*<t' 
iu  consetinence. 

EitYsii'KLAH  (IF  Miuviiw  Mkmhrani-s  (•L-awJonallv  m-cur*.     \Vlx« 
the  [iharynx  \n  involved  the  o«i]or  of  the  tljroaL  Ik   a  dark  ret).  ;a.i 
there   i.H  a  trndi-ncy  to  dyspmeji  and  dlfViciilty  in  ilrgliitiiton.     TIb*^ 
ie  also  a  marked  eulatyemeiit  of  the  ccrviv-iil  glHuds     The  thorax  i»»*^ 
btxiime  tlie  Bcut  of  diphtlicritit;  inlhuimmlion,  and  t>iipuunition  nuiy  txs  V^*'' 
plai-^  in  the  ^nijinutxajj*  tii*)m«j*.     The  month  may  also  Ix-  involve*!       '^^ 
the  intiamnialory  ])nfcer«*,  and  the  tongue  then  Ijewinu-s  greatly  »<w«ll^^J' 
and  e<tnge9t«l,  giWng  riae  to  that  vuricty  of  diMuae  known  aa  '•  bl«» 
tongue."  _ 

The  diseafK!  is  -aid  to  extend  ahitig  the  air-|int;!ingc!i^  to  the  lnng»,  pT*"  "*' 
inj;  rise,  i>»>rhfl|)s,  to  ni-dema  of  ihi-  glotti))  or  to  septic  pneumonia  or  /»i» 
woniii  viiffran".      Sneh  foniiti  i>f  eryr^ijH'la.'i  are  extremely  rare  at 
prenent  time,  and  were  nhsei-vcd  pnnei|mlly  in  ihiK-*  malignant  ejudeix 
which  have  alreitdy  iM^fU  mentioned.  , 

Krysipeltu*  may  ocesLsionally  extend  from  the  vulva  to  the  ^'ugiua  i*--**" 
from  the  iiate.-'  into  the  rL-cltnn. 

Pathological  Anatomy. — An  examiimtion  of  Ihe  piineiiwl  ««*- _ 
the  disea.*U'— till-  skin — shows  timt  there    i^  u   oonsiderablc  cxudu't**'*' 
iu  the  rt'te  nmoosuiii  aud  In   iht*  ii|iikt    layers.     The    eii|H*rlieiid     !»**■ 
wtirk  of  Iyni[iluilics  is  (illiHi  with  streptiM'cKMii,  which  an-  most    nuuieT^-'*'^ 
txi-OT  the  margin  of  the  inflannuation.     Tlienc  is  a  considerable  hyi^*''^ 


^ 
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of  the  blood-vessels  of  tbe  affected  part,  and  the  surrotiiiding 
iSifts  aro  infiltnitrd  with  Icucorvt*?^.  In  sime  types  of  ery.^ipehia 
minute  ahsot-ssc-s,  whifh  tliirint;  life  have  escaped  ohaervation,  arc-  of^n 
fouDtl  in  the  cuUk. 

The  changes  obser\*«l  in  the  eirciilatiii^  hlooil  are  snpnoseti  it>  be  due 
to  tlic  micrococci,  although  tbey  are  rarely  foiuid  there  In  lur^-  Qimiben!. 
The  red  eorpusclus  are  found  to  a^iime  n  creriated  H|)|K'-iiriirK'e,  and  dis- 
solve and  nin  t4}n;ether  readily.  The  white  (rtrpusrle*  are  ii-nially  iu- 
(jn-sifH-*!  in  immber.  Kodocarditis  is  (K-fjujioiially  obrK?rved.  The  jnif'tric 
svniptonis  upiMiir  bi  Ik'  due  to  llie  enmlltion  oC  the  »VAtem,  huIkt  lluin 
to  tiny  loail  eliange.  C'«larrlinl  nlcei^  aiv,  however,  sfunetime?'  found  in 
the  F^niall  intestiniv^  Tin;  hmiii  and  mcnibmnt«  aiv  hypcrjpniir  and 
«Hl4-niiiton.4  in  the  severe  forms  of  tiirial  erj'Mipehw.  Suppurative  mcn- 
inpitit*  is  however,  extremely  nin.\  EnlHrgeinenI  of  the  spleen  i.s  often 
found,  anil  then*  is  rrwpieiitly  f*time  cloudy  (dwelling  in  the  kidiieyi^ 
The  [Kir<.itid  gland  may  alt^>  l>ee<>me  inHame^l. 

file  <-uftitirf  intiu€iuv  of  erk-ni[ieIos  (6ryr'ip^le  salutaire)  Iiiih  lonp  he*?n 
rpcoftnia^.  Woiinds  had  niorp  rapidly,  chronic  intiammntionB  of  the 
skill  diMippear,  uml  old  uleeiv  l>egin  to  ^oanulate.  Tilmamt  n.'|M)rtrt 
spvend  «i«p?;  iif  siii-Citrna  of  (lie  face  and  iirek  uliicU  eitlh'r  <li>^pjH'anHi 
after  an  ntlju-k  of  eiysipi-las  or  wcr*-  pmitly  rediirtMl  in  size.'  In  one 
ca^i'  the  [Milieut  die*!  of  the  eiysiiiclaf-,  and  tlie  eellt»  of  the  hniuir  were 
fiaind  to  liavi*  nuderf^nie  exteuMve  fiitty  degenerjilion.  Fehleu-^en,  in 
ordt-r  to  d«:muiistrate  tlie  spei-ilic  eliiirsicter  of  the  strepl'xxiewis  of  t-ry- 
t<ip(>ln.s,  intKTuluted  iiinn  on  t*tfvcrnl  oeeai^ionr'  with  siicoetvs,  the  humnn 
inoculation!'  Ix-injf  uwd  al.-wi  IVm  the  purjtrtsc-  of  te-sting  tlie  cunitive  cha- 
racU-r  of  the  virus.  A  detilli  having  oecnrn-d  in  the  hand.s  of  imitators 
of  this  luelh'Hl,  the  cv|M'rimcnts  were  aliandtiued. 

Ke<X'nt!v,  Coley  -  luu?  experimented  witli  the  virus,  and  has  collected 
38  mattes  of  nudi^nant  diKsise  in  wliich  erysipelas  had  iK-curred  either  hv 
acridcnt  or  intent.  There  were  17  case*  of  mrcinoma,  of  whioli .'{  wei-e 
pemiancntly  cure* I,  and  of  17  cases  of  sireonia  7  wen*  well  and  fii* 
Iruni  ret'urreuce  from  one  to  .-even  yearn  aiU-r  tho  attack  of  iTVriiii«'la.-L 
A*  in  some  <.-asej*  when  the  pure  oidturc  liai*  Ix-en  u.-t-d  dc;itli  has  fnllowwl 
tlte  iuot^illalion  in  the  Jiunds  of  other  !4urp!on.'i.  <*<dey  ban  !<td).stitnted  the 
inxic  pnnluct8  of  the  erysip^Us  ok'^mis  for  the  pure  culture.  They  are 
Uiue  obtained:  The  8tivpUK-oix.>UF(  i;^  jilanted  in  bouillon  eultiiix*  and 
allowed  lo  j^Tow  for  tr\x  vveekfi,  wlicn  the  bouillon  is  filteriHl.  The  fil- 
Ufr*'d  mateiTitl  contiiin.H  no  ItacterU,  but  is  rich  in  toxic  proiJucts. 

•SproliekV  uiethtRl  of  ptvpiinitioii  i.-*  as  follow.-':*  The  ftivpt<icocini8 
in  platileil  in  two  large  tlusks  of  npial  size  ncarlv  tillul  with  Ititinljon. 
The  cotton  plugs  are  covered  with  a  layer  of  iHirafliii.  The  Ha^k^  are 
BuIijectoJ  to  a  temiK-raturc  of  from  .'W°  In  Sa®  < '.  for  fifi4>eii  days.  After 
the  purity  of  the  cidiure  lias  been  verified,  the  «intent.-»  of  one  of  the 
flanks,  to  wbieli  o  |»«.'r  cent,  glyct-rin  has  la-en  adde<l,  is  .-iibjcetetl  for 
three  hours  to  a  eum-nt  of  steam  at  HKC-'  f '.,  an<i  is  linallv  re<iuc(''d  to 
on>-l«,-titb  it«  volume  by  boiling.     AHer  cooling  this  liquid  is  added  to 

doutentti  of  the  other  Jlii.-ik  and  the  mixture  in  liltcrod. 

'  DeiUneie  CJiinirf,,'/;  IJcfenitiK;  ft.  16*0. 

*  Amerifan  JotK-iifti  Mniital  Srirtif*,  Jklnv,  18^3. 

■  Anmala  At  r/iur>/<«t  /Wt-ur,  No.  1(>,  1(^92. 
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The  diagrnosiB  of  en'sipelas  is  not  easy  to  establish  de6iutely  in  the 
early  stages.  The  chill,  the  gastric  symptoms,  and  the  enlargement  of  the 
lymphatic  glands  arc  indications  which  should  cause  the  surgeon  to  exam- 
ine the  wound  carefully  for  signs  of  the  disease.  It  is  not  until  the 
blush  apjHars  tliat  a  certain  diagnosis  can  be  made.  The  doughy  swell- 
ing with  tenderness  of  the  skin  and  the  irregular  raiscni  margin  of  the 
inflamed  area  serN'e  to  distinguish  it  from  er\'thema,  which  may  ori^ate 
in  Mime  lf»cal  irritation  or  inflammatory'  process.  There  mav  at  times  be 
difticnlty  in  deciding  between  phlegmonous  erysipelas  and  difiiise  suppu- 
Rition  of  the  cellular  tissue.  This  latter  complication  arises  usually 
from  a  wound,  and  from  the  beginning  the  signs  of  a  deep-seated  i^up- 
purative  inflammation  are  manifest,  whereas  in  er\'sipelas  the  inflamma- 
tion begins  ujion  the  surface,  and  the  superficial  clianges  arc  then  not  a 
markeil  feature. 

The  prosniosis  of  erysipelas  is,  as  a  nde,  favorable.  There  is  a  tend- 
ency on  the  (lart  of  the  disease  to  self-limitation,  and  the  disease  does 
unt  reiniiin  in  any  one  s|M)t  more  than  four  or  five  days.  If  eri'sip- 
elas  attjick.s  a  wound  during  the  early  stages  of  the  healing  nnx-ess,  it  is 
more  likely  to  be  «'vcre  than  during  the  granulation  stage.  It  \-aries  abo 
with  the  agt>  <>f  the  piticnt.  In  \fTy  young  infants  it  is  a  mo»~t  serious 
fonditiiiu,  and  in  the  aged  it  is  with  difficulty  that  the  disease  is  thmwD 
off,  ])arti<'iiIaHy  iu  the  traumatic  form  of  erysipelas.  In  facial  eri'sipelai!, 
which  attacks  (fid  j)eo}>le  so  frequently,  the  disease  is  often  verj'  mild  in 
its  cmirse. 

The  s«.>\'crity  «>f  the  disease  may  be  said  to  \"ary  according  to  the 
resisting  jmiwct  of  the  patient.  The  tendency  to  relapse  should  always 
be  bin'iH'  in  mind. 

Althduirh  the  <liscase  may  not  lie  severe  in  its  type,  it  may  pro- 
iltice  filial  (•(iiuplicatious,  such  as  secondnn'  hemorrluige.  The  sight 
may  lie  lost  In  facial  erysiix'las,  and  spasm  of  the  glottis  may  oci'ur 
if  lliere  is  jrreat  swelling  in  the  nwk  during  an  attack.  The  etteet  of 
aiiiiscptie  siii-ircry  seems,  however,  to  render  the  attacks,  as  a  rule, 
milder. 

Treatment. — The  treatment  of  ori'sipclas  maybe  both  local  and  eoin 
stitutidiml.  Ill  irciieral,  it  may  Ik.'  sjiid  that  the  treatment  should  be 
siiplHirtiiijr  ami  that  depletion  should  be  avoidetl.  The  diet  should  be 
citnt'iillv  !i(l:i|ited  tn  the  disturlu'd  digestive  functions,  but  should  lie 
iiiitriiinus.  Alniliolie  stinndants  may  Ik*  used  freely  in  the  asthenic 
e:i-rs.  Iiut  care  sliniild  be  taken  as  to  over-stimulation  when?  there  are 
syiiipiiinis  iif  eerihnil  hyjieneiuia. 

The  ii-i'  of  irnii  has  been  strongly  recommcndetl  in  Kngland.  Bdl 
r<-coii)iiieiiile(l  '2')  limps  of  tile  tincture  of  the  chloride  of  iron  even"  two 
hours,  dav  iiitd  iii<:lit.  Iron  is  sup]K>stHl  to  exert  a  favorable  action  upon 
the  red  liItMid-enrpn-cIes  ;ind  to  have  a  constringing  cfltTt  uinin  the  bkxxl- 
vcsseb.  (Quinine  may  lie  condiiue<l  Mith  it,  but  these  rcmciiics  are  not 
s»i  much  usi'il  ^'iiu-i'  umre  dciK-ndeiicc  has  l>een  placwl  ujxtn  the  l*™ 
treatment.  <  'amiilmr,  digitalis,  and  aconite  have  also  lxH.'n  re«)mn)end(d 
for  this  dlse:i>c. 

Antipyretics  exert  but  little  iiiHueiice  ujkui  the  fever,  and  are  to  b* 
avoided,  owing  to  their  depressing  iuHueucc  uimui  the  heart's  acti^w*- 
iK'lirium  may  be  relieved  by  the  use  of  the  bromides  or  chloral,  aao 
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opium  iu  some  form  ma)'  be  nceiled  to  enetire  relief  from  pain  and  to 

Amooj;  locnl  rcmodios,  iwline  cnjoywl  for  a  lonp  time  a  givat  rc|mtft- 
tioii,  as  it  was  aupposuxl  to  pruvunt  the  ^prtaid  of  tlit'  loeul  intlammutitm. 
It  hiiH  iMW  Uvn  ri'|iliicort  Iiy  aiitisi-pticii.  TIic  cITwrt  of  antist-ittii-  (IriiKs, 
:i|)plie»I  t*>  tiic  siirlhrt^  of  the  skin,  uiK>n  tiie  harteria  iti  the  r:i|iilliirv 
lymphatics  is  not  as  ^nuit  iv^  mi^ht  be  Hiip|M>:^'(l.  Althuugli  the  skin 
abdorb«  certain  dnigs  froelv,  particularly  those  containing  c'arbolic  at-id, 
it  ift  prf^bablc  that  the  orpinisras  are  re^roiiie*!  iu  their  activitj'  to  a  cer- 
tain a«i:ree  only,  and  an*  mrcly  ilestroyed  by  this  aj^-nt. 

C'arUjIic  aciil  uiiiy  he  applied  to  the  |»»rt  in  an  ointment  in  the  strenjj^th 
of  1  :  1<X>,  nrit  may  he  iisctl  inanaiitiscptir  pmihi<'i'\vlii4')i  liii}^  been  dipped 
in  a  sobition  ci\'  I  :  'IQO.  .fiimon  ( '.  White  neonnii'Ciids  ii  Intinn  e<mtaiiiing 
1  drachm  of  cartxilic  aeid  to  4  omice^  etu-h  of  aleohol  and  water.  This 
should  be  applietl  u|hiii  u  cloth,  and,  iu>  it  eva[M)nite:s  <|uickly,  t^hoidd  fi*o- 
quently  be  renewed.  It  is  well  adapted  to  facial  er\-slpelas  and  to  parts 
trait  »wn  conveniently  U'  i-x|miw<I. 

C^rliolie  aeid  esm  theorftically  be  brought  more  intimately  in  contaet 
with  the  bacteria  bv  subi-iitaru'ous  inje<:tin[is.  Tbe-se  slnnild  l)e  made 
along  the  margiti  of  the  di(**'Ji.seil  area.  The  difticulty  of  intnidiieitiig  a 
siifHcii^ntly  large  quaotitv  of  the  solution  at  the  most  needed  (joint)*  is  nn 
obt^iai'le  to  the  suece.*ioi  this*  niethod.  It  i^bould  always  be  remembered 
that  atrlHslio  poisoning  mav  result  from  a  too  free  u^e  of  tlic  drug,  and 
the  urine  ohouUl  bu  watched  for  the  characteristic  olive-colored  staining 
while  this  tresitnient  is  employer!. 

Creolin  and  phenyl  arc  prejwirattons  whieh  are  grKwl  itubittitates  for 
carbolic  aeid  in  auti.-«eptic  [HMiltiaw.  I'heuyl  (suluh(»-uaphtliol)  may  be 
used  in  a  Htrctigthof  1  :  2.5(t.  lehthvol  may  be  applied  when  it  isdenired 
to  avoid  stnmg  ant  w^ptie  dresfiings.  Mild  zinc  ointment  and  plain  vast-line 
arc  comfortable  nppliearions.  The  frequent  ajiplitiuion  of  hf[iiid  vaseline 
to  the  fai-e,  or  a  !><>hition  of mrbolic  acid  in  oil  I  :  1<H>,  with  a  caiiielVbair 
briLsli,  iK  a  mtxle  of  tnsiting  faeiid  erysipehu^  whieh  in  iHitb  eomfortablo 
and  effective.  If  it  is  destrcl  to  retain  a  dreeing  upon  the  face,  this 
nuiv  be  ilone  bv  means  of  stri|K!i  of  guttji-pen-lia  tissue,  which  is  light  and 
cB;>dv  holds  oily  substances  iti  contiict  with  the  skin. 

When  th**  inffWive  pnwew  gw.aon  to  suppuration,  a?  in  phlegmonous 
er\'sipelas,  dniiiuige  must  lie  obtained  by  free  inei^ion»  us  tlie  sun-st  means 
<»f  arresting  the  spmid  of  the  disease.  The  knife  slumld  penetnite  as  far 
a^  the  HiWutaneuu^  (-■ullular  tissue,  \\»  it  it-  at  tbin  {Hiiiit  that  pun  will  Ih; 
found.  The  yiloughtng  tisdic  should  be  retnovi-41  a^  ihomughty  as  poy;- 
fiible,  and  the  infi-ettxl  area  disinfected  hv  antisrf-ptie  sohitions.  OirlKilic 
acid  and  jientxidc  of  hydn»g<'n  are  pnbaldy  more  etfective  agent.'*  for  this 

rtnqHiH-  than  (vtrroHivc  sublimate,     .\iitiseptie  bath-i  may  be  nse<l,  the 
ind)  Wing  .siibmergetl  for  half  an  hour  once  or  twice  a  day  in  weak  anti- 
(M-ptie  solutions. 

When  pus  forms  in  the  orbit,  it  is  nPcesaaTT  to  make  an  early  and 
deep  dii-^ection  in  order  to  reach  tlie  point  I'f  infection  and  preveut  grave 
injuri-  to  the  optic  nerve. 

ErysijK'Ia-i  ie  now  i^cm-nilly  reeognize«l  as  a  contagious  disease,  and  it 
is  therefore  im|K)rtant  that  early  attention  shoidd  be  given  to  the  isola- 
tion of  the  patient  fn>m  other  laurgical  patients,  and  great  care  should  be 
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cxemtied  by  tlic  8itrgeun  nnil  liis  assiHtante  to  avoid  the  trausmiaaion  uf 
the  (lijiease  to  others.     In  lio,"ipitaIs  bik-Ii  ca«8  shotil<l  be  translerretl  to  a 
hiieeial  wuixl  aiid  phit^ed  iituler  the  chuip?  of  u  member  of  Uie   t^tafl'  t^|M-- 
eially  r»electtHl  tor  the  puqxt^^e.      In  no  eu^  is  eoreful  iittentHUi  to  th^ 
hyjiif-'iiie  nurrouiiiliripi  of  tlif  pulH-nt  nf  jjn-ater  ini|H)rtatiiH>,    A  tlmnKigJi. 
ventihttiori  of  the  ajtarlnieiit  tind  fnH|uent  eliaii^^  <if  the  einthiiig'  an<l 
betMiiig  are  |irei,-aiition»  whieli  may  wn't?  lo  lavor  the  removal  of  tl»o 
genm-  of  the  iliwjaw  \m^  Ihev  aefitiimilate  and  lo  wanl  ulf  »  reinfection  tfc-F" 
tlie  |uitierit.      Relnpse.-i,  \vhif*h  are  su  clmnieteri.-'tic  of  erv3i(>eht=.,  mav  i  ^-^ 
tht:>  \\'uy  frequently  l>e  avoided.    The  )Kitieiit  should  not  lie  relcibiC'd  iVoi 
lui^  isilation  until  nil  teudeney  to  desquamation  lias  ecaaod. 


m.  TetaiJus. 

Tetanus  i:-  an  infoctJous  diseusc,  pencraily  imumatie  in  origin,  rhamc?- 
teri7*d  l)y  painful  conlraetitms  of  the  miiselcM,  liegiiiniiif:  with  thorf   r»f 
the  Jaw  or  the  neck  and  alVeetiog  progn^*<ively  llie  nuiseles  of  the  tnaiij^- 
and  the  extremities.     It  is  aceompaiiieil  by  convuUive  par<->xrMn!s  :iiul 
is  due  to  the  preaenee  of  u  l>aeterial  piison  in  the  bli»od  and  liw^i*^ 

BtiologT.— The  bacUhui  tefani  was  first  di.soovered  in  1885.  It  i>^t 
ve4T  fleuder  rml  with  «ume«"hat  rounded  endn.  Spt»r<.*-fonnalioiis  mIsIcIi 
are  ^pliericnl  in  form  take  [ilace  atone  end  nf  the  hhI,  and,  Ih-iii^  (_~*jn- 
tiitlci'ablv  gr<-aterin  dinmetcr  than  the  ro^I,  give  to  tlie  iKieillus  a  drajam- 
Btiek  ur  pin  t^ha|>e.  It  in  a  r-trietly  anaerobic  oi^inirgn,  and  ||:ruM-f>  ut  u 
tem|)eiiiture  in  the  u^ual  culture  nie>li;L  It  rapidly  die^^  when  expoa^<J 
the  air.  H]>oK>r4an'fonn<<il  in  cultures  kept  inihe  tneubatin^ovenat  :i(E^ 
at  the  eml  of  thirty  Intiirs.  The  stMin'H  n-taia  iheir  vitality  in  a  *" 
eatei:!  ennditiun  furffcvenil  nmntlis  The  ImuHIus  is  colored  by  niethyl-b/uf 
luid  I'uelisin.  The  nietlMnl  of  Zield  may  Ije  criiployetl  fur  double  hrtaiiinjjt 
of  iKieilli  and  !*i>ores.  It  can  he  cidtivnteil  in  cultures  of  gelatin  mixptf 
witli  Kni|K'-hUpar.  lu  stidi-eultures  development  takes  pla^*  nIonK  the 
line  of  piinetui'e  n  i^nttidemble  difitanoe  l>elijw  the  tiurfaee  in  innunifn- 
ble  mdiiiliiiiifi,  jriviiiij:  the  appwii'ani'e  of  an  inverted  fir  tree. 

Tliniiijrb  the  resi-aiTho.  of  liriejfcr  and  Kita«ito  a  toxic  fiub>flancf  h» 
been  obt;iincd  railed  tcUinix.  This  ^di-tfiiiK-c  has  Iwen  <ibtaint'd  notonlv 
from  cultures,  but  from  the  ti»iues  and  blood  of  individual  uflucted  v'itt 
tetanus  A  Hiil>stance  knovn  as  teianotoxin  and  aim  oa  iqwrnwUmn  Iw 
also  been  obtainetl. 

Thf  orpiiiii-ni  \»  found  principullv  in  the  tissues  near  the  woumii 
and  nirelv  in  the  blotKl,  the  internal  orpins,  or  the  centnil  nm'i«u 
HVBteni.  Injtvted  into  animals,  the  orgtinisni  produte*  sympt'nns  « 
tetttiiuri  in  twenty-feiur  licur-,  and  at  the  au(o]).^y  a  slight  infillrsOnn 
is  seen  at  the  ])oint  of  iiijeelion,  but  no  coarse  jiatJiologieal  ehunjjw  ^^ 
found  elsi'wiiere.  Few  laieilli  are  found,  and  the  syuiploni^  prtilw' 
are  consc4|iii'iiily  ascribed  to  the  telanin,  which  is  sup|Mii^!d  to disseiainii^ 
itself  tlirouph  the  Wly. 

The  bitcilli  are  foinid  in  (he  Kii|KT(icial  wiil  in  temjM'nite,  ami  I**"" 
ticularly  in  titipieal,  regions,  in  tlic  mud  of  the  strectt*,  in  garden  •*>»> 
and  in  crumbling  masonry,  and  they  have  been  obecr\ed  frequenil.^ 
in  nuuiurc.  Although  so  widely  distributed,  these  oi^janism.^  are  mrclr 
able  lo  exert  tlteir  pathogi-nic  action,  owiug  to  tlieir  aoavrobic  uutiiR* 
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It  is  only  ill  f]eepIv-[Minflurwi  uouikIh,  ihereforc,  that  we  fiiul  the  con- 
ditionn  favorable  ior  (licir  gnnrth. 

Among  the  pr(>ilis|w>inK  cHiiseti  of  totimus  metoorulojfteul  uiHut'iK-cs 
liavc  bei'ti  suji[hi:<(nI  t«  ]ilay  :m  important  piirt.  Kpiilt'ruu.-s  ol'  tt'taniitj 
an.'  rt'jKtrtril  m^  fnlluwiu}!  u  sudJi-ii  i-liuuc<'  *»('  wiratht-r  alter  givut  Imttles. 
In  tntpiiiil  miititricit  the  type  uf  the  uuseiuf  in  auid  Ui  be  muuli  more 
virulent. 

Iiijiirieti  of  nerve**  Jiave  heen  mipjMihcd,  by  older  writer^  tn  give  rise 
to  tetaniH,  and  tlip  di^vosc  hns  Ix^-n  siipfxisnl  to  follow  injnricit  t«)  e<'r- 
taio  |Hirti(io:4  of  the  IkkIv,  at^  the  liatid^  and  iWt ;  but  tiatisties  do  not 
ap|M.>ar  to  ;4ip[>ort  tlietw  viewt,  fur  the  diKWL'*  in  known  to  ofv-nr  after 
injury  in  almost  ever}*  lociility,  and  has  even  occtirrwl  where  no  appre- 
oiahte  livitm  couhl  be  found. 

A)r<'  apitears  to  exert  a  ecrtain  influenee.  Yandell  found  that  in  7 
I»w  oenl.  ot  the  cait^  Willectwl  by  hitu  the  patients  were  nuder  ten  years 
of  Hgt}.  Thiw  fijrun>  do  mir  im-lndc  r-nses  nf  trtstrius  naiseentinm.  The 
di^oa^-  U  )^id  to  U>  rari-  :tnion).'  the  aj^-^l. 

Although  va.!i(^  of  iditrjtathie  tetanus  are  oc(sLi>i(inully  reported,  it  is 
probable  that  the  di.teai.'te  i-^  ulwayi^  tmumutic,  the  point  of  inoenlatiun 
beiii^  »o  «tuall  ui*  freiiueutly  to  et*ea|H.-  uotiec. 

Varieties. — Tetanni-  ii^  Imtli  iwntv  and  rhrtmie.  Pm-r|»eml  ti'taima 
and  tri-iiiM-i  nasccntinin  an-  nsitilly  «-onsidered  !-timrnt<ly  I'min  traiinuitic 
tetanus,  but  are  etioUigi»illy  iu  no  way  to  be  uibtinguifhed  fmm  thid 
form  of  the  diwa*. 

Acute  tetanus  ni^unlly  appesir^  dnriiij;  the  first  week  after  Uie  inflii-tiun 
of  the  wound.  In  ehrMnie  ictjinns  ihr  symptoms  an-  fnund  in  thr  second 
Week,  and  !«»nH'tiriie>  evi-n  later  lliaii  the  fmirteenlh  ilay. 

Symptoms. —  .\friT  a  i-onifortable  night's  rest  the  patient  UKiially 
wjikes  with  thf  S4^n,-jiti<'n  of  having  taken  e<_ild.  Ho  complains  of  a 
stifl"  week,  but  atlaehes  no  iaiportanw  to  the  symptom.  I>urinjr  the  day 
tlH'n*  i>*  ti  slight  .'4it1iie:<ti  of  rlie  iiintu'los  of  tlie  jaw  which  inake»  it 
diffieult  for  hini  to  open  bin  moiilh.  'VUv  inni^c>nlar  ripdity  it  prewiitJy 
fi>Uowed  by  (ntwi'rful  mut«Milar  «nitnietionK,  which  scMin  Un-iani;  ho  jiain- 
fnl  and  eontiimonrt  that  tin-  Jaw  cstniiot  he  i»pi-ned,  and  considerable 
diflieulty  U  ux|>erieriee<l  in  ?«Tillowing  even  Ii<]iiid«.  Tlie  nias^<.'ters  are 
futiiHl  hi  Ih-  in  a  state  of  rigid  eontraetion  (trismus  i»r  liH-kjaw}.  and  the 
miiMdei*  in  the  baek  of  the  net-k  are  im>  unyielding  that  it  'a^  dilBcult  to 
■■Spruxtmate  the  ehin  to  the  sternum.  Tlie  mu^-les  in  the  ubiloniinal 
^BrieteH  are  H^xm  found  to  Ix-  tirni  and  rigid,  and  toward  the  end  of  the 
Brwt  day  the  iniifw-k---  of  the  Uaek  will  aUo  iK-eome  invoKe*!,  pnjdneirijf 
an^hiug  <>f  the  i-pini*,  or  opistliotimos.  The  miiwiilar  i-initraetiont:,  whieh 
are  now  ulmont  eontiniious,  are  knowrt  .i.s  tonie  e<'intnietion.i.  Alteropta 
Ut  swallow  are  painful  and  inelfi-ctnal,  owing  to  the  ijaroxyKiiial  increase 
in  the  museutar  i-onlnietion.  Tlie  patient  usually  siilferH  from  retention 
of  urine. 

On  (he  T^Hfind  dav  tlu*  Jaws  are  loeked  us  timily  ns  befoi-e,  and  nearly 
all  the  n)U-<*1<>t4  of  the  bc^ly,  exeept  those  of  tlie  upjK-r  exlivmitiiw.  are 
involved.  The  ann£  are  only  |jartially  ad'ecled,  but  the  lower  extremities 
are  Uioully  rigiillv  extended.  'J'he  muscles  of  the  faeie  are  oko  now 
afreet<--d,  the  eyelid-t  are  eontmcied,  the  nowtril.K  miffed,  and  the  mnnlh 

iken-d  iu  HUeli  n  way  »»  to  fpve  a  peculiar  expression  to  the  [ulieut 
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(rwiis  fiaivirtiiiais).    The  eves  are  clra^vn  in  and  are  partially  closed,  and 
iH!rasion;illy  then-  is  strnbisnitiji. 

Auy  (li-rtiirl»inp:  iiifliicnce  hrinjrs*  iilxiut  an  exacerbation  of  the  inn»-| 
ciUar  oiKwm  M'hicli  vxist»  tlirutij.'lii->ut  thu  Ixxly.     Tliu  rauecular  (nmlraiN 
tionrt  an-  cxc<'C*linj;ly  paiiii'iil,  iind  ;uiy  iitloinpt  to  prrvciit  tliem  or  to, 
Straighten  ii  liiiih  iiuiy  lend  tu  niuture  of  the  niui«eular  fibre. 

'Pill',  attitude  of  the  iwitient  in  IkhI  is  eliaraeleristie.  He  lie^  ttmiallr 
iipnn  hi.4  sitle,  and  is  iijiparciirly  nintionlejis.  Clixse  ins|>ection  Avill,  hou-i 
ever,  sliow  that  tlic  hrad  i^  drawn  rigidly  baekwani  and  that  tlie  arch  tii 
the  .spine  is  gnatly  inert'a,-*'d.  The  rigidity  of  the  niii^'K-s  uf  ihc-inouili 
does  not  pcnnit  di«itinrt  articnlation,  and  the  |uilicrit  ciiiitui  oidv  mutt]e<l 
gToan»  in  answer  to  cjucittiuns.  Tlie  spni^m  of  llie  sidiiucters  renders 
movements  of  the  bowels  and  evacuation  of  the  hlnttder  extremeJy 
diffictdt. 

Tlii're  is  hwt  little  pyrexia  at  first,  and  there  i»  usually  no  ehanu4er 
iwtir  teinpenitmv-i-iirve,  There  may  be  a  rir*  of  teiniK'ralure  during  llw 
later  fitoges  of  the  disease,  ami  even  |)OBVnn>rteui.  Diajihoivsis  it^  a^— 
marked  feature  of  the  disease,  occurring  principally  after  each  eonvv^H 
sion,  and  doubtles?  aids  In  pR'veuting  an  excessive  n«o  of  tem]K'ratut- ^^" 

Hilt  little  n'leep  is  obtained,  owing  to  the  nhiioi^t  ennlinuniis  nmsei^te\]iT 
enntrnction.     Short  pr-rii"ids  of  slinnlK-r  may  1m-  se«*im-<l  by  the  iw-        d 
drugs,  but  the  [Mitient  is  mkhi  ronst'd  by  renewed  convulsive  moveme        uts. 
During  these  attaeks,  whicli  lust  usually  a  lew  setiuids  oiilv.  there         art 
eome  cvanosU  «if  tlie  i'ac-e  and  ft.wiining  at  th<>  niuittli.     Ttierc  is  ulm 

markeil  dyspntea  ;  the  piilst!  is  greatly  aweleniti-<l ;  tbe  mus^^nkir  ^k^ahi- 
tractions  usually  pnKliu'e  at  this  titnt^  a  marked  opisthotonos. 

Attempts  to  swallow  often  bring  on  spn.-ni  of  the  glottis,  siml  d  '«nrA 
ha.s  oceiin-ed  during  stirh  a  crisis,  S]iiisni  may  also  br  ]>rotIurc(K  Ai* 
attemptj;  to  expectonite  the  mneus  whieli  has  aceiiinuhited  in  tJie  tlL:»-t(j;j 
Aft  the  rc^n  It  of  these  eonntant  museidnr  elTorts  and  the  lu«)  uf  ihiu  risti, 
ment  and  .sh-ep  there  U  great  prostration.  The  face  is  pale  ami  emaeinro/^' 
nnd  if  mil  t'linvulseil  lhen>  is  an  exprcKvioii  of  great  apprehension.  The 
vnU'C  is  feeblr,  and  the  skin  is  (^instantly  liathed  in  sweat.  'J'he  mind  u 
clear,  and  the  jMitient  is  fully  Bensil'le  to  tlit*  agony  "f  his  din'ase.  Pur- 
ing  the  last  uionn-iits  the  tetanic  spatmm  may  relax,  but  the}'  an?  woiilly 
maintainei]  until  the  end. 

In  ehixmie  tetanus  the  periml  of  ineul)ation  is  longer  llinn  tluil  (if 
acute  tt'tann-i,  the  firv<t  syniptoiiis  appearing  UKUtilly  in  the  second  orliinl 
week  atU*r  ibf  injuiy.  The  order  in  wbich  the  symptoms  apjtear  in  tbr 
Bame  as  in  nciil*'  tetanus.  The  tli-velopiiieiil  <d'  the  early  symptonifHuy 
also  he  as  rapid  as  in  the  acute  foitn,  hut  there  arc  frequent  jM-riod-  'ill* 
ing  whieh  thi;  patient  obtauiw  a  respite  Inim  tln^  muscular  cuntradioiB- 
During  llii'sc  inriTvals  the  )«itieul  is  able  to  lake  nourishment,  anil  liia 
Btrength  is  eorres|mi»lingly  luaintaiiuyl.  As  time  jiiiistsfs  the-S*-  inlrr™ 
becoriit'  hinger  and  the  mus*-uhir  sjiusms  an.r  less  seven-,  and  the  |ki1i''0* 
has  an  opportunity-  to  obtain  slwp.  IVostration  is,  however,  rxtrWM, 
and  any  unusiuil  excitement  or  irritation  hrings  back  the  f^im^tras.  1^ 
ncriuil  of  eunvalcHcemv  is  liable  to  be  iatermpted  by  numerous  rchfii^ 
The  disease  is  likely  to  be  greatly  prolonged  in  tliU  way. 

IlKAnTFrrASirsmn'm-fi  after  injuries  in  tlieriginii  of  distribution  ofuK 
cranial  nerves.     It  Ir  cliurueteriM-d  l>y  sjiasm  of  the  pluLr)'ng;eal  muGolsl 
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»nd  paralrsis  of  tho  facial  ncn'e  There  19  also  triwnus,  aaA  occasion- 
ally tctaiiiiT  tHHitnu'tiuns  of  tliK  inuft-k'S  «f  t\w  iiwk  and  abdDuit'ii.  Tliis 
form  uf  U'ljuiiis  iMS'iirs  iisiiullv  jiIut  a  wmiiiil  in  tlw  raw.  The  diffinilty 
in  swallowing  lia.-*  given  ris-e  tu  tlie  term  "  tetiinns  livdrophohieiw. ' 
JLike  ulhtT  turiii-;  of  letjiiius,  it  nuiv  Im?  cither  at-utt'  or  ehmnie. 

There  i*  nothing  charactcrirfie  in  the  condition  of  il»c  wnmid.  Ac- 
cording to  Poncet,  the  »u[)[mrativc  proec**  is.  less  healthy  in  character 
and  the  ti-wucs  appear  to  nc  in  n  state  of  irintutiou.  Occiuiiunally  a  alight 
bin.-h  i-s  wfii  ailing  the  edge;*  of  tliv  wiminl,  or  tlwre  nmy  Ix*  evidence 
of  a  lyni[>h:ingili^  OiH-asionally  11  ^liglit  jfrickiiig  M'lisutlon,  anil  even 
j»ain,  is  cxficnpnced  in  the  iifllvt*-!!  limb.  Ksju-riments  liy  Burichki-  and 
Oergi'l  show  that  granufiition  titwue  taken  i'njui  the  wound  of  a  hov  win* 
<Iieu  from  tetanus^  and  inuctilated  iuto  niici*  pn>diiced  i>yinp1uiuH  nf  tvla- 
niis  with  a  tatiil  result. 

AV'iauids  of  the  cx(rcmitiet<  arc  said  to  he  more  fr(N|iieutly  followed 
by  tctaniL*  tluin  those  of  anv  other  region.  This  is  l>ome  out  liy  the 
obewrvations  uf  Yandell  and  llie  statiptics  givuu  in  the  Suiy'ictit  ilisiwy 
oj  Oil-    Wnr  0/  the.  RrMUmu 

This  apparent  preference  of  locality  is  pntVwdily  due  to  the  fact  that 
puiietnrtn  wounds  arc  ninrt^  frpqiieul  in  tlu-  hand.-'  and  feci.  The  pretr- 
eiiee  of  a  foreign  hoily  is  ^Mijipostnl  to  Ite  a  pri'dispiiT^ing  ciinse,  htiC  tela- 
nili*  nmy  follow  even  flight  iujiirie?.  Tlie  l;u-l  that  lelaiiup  ia  frctjueut  in 
militan.-  ..iurgi^rt'  is,  however,  due  not  only  lo  tlu-  |M'nelniling  nature  of 
the  wouiul«,  but  also  to  the  frc«|Uent  prcacuce  of  a  foreign  Ixidy. 

Poet*mort«m  Chanffea. — Evidence  of  iiilluiunmtiun  of  tlie  bralu 
and  meningp-i  is  wanting,  hut  fiigiis  of  inrtamnuition  in  the  nerves  and 
is  the  cells  of  the  medulla  and  cord  have  hi!en  irbhcrved.  Grinelle  in  an 
anidy^i:^  of  o2  eases  reports  thai  29  pnvsentc*!  Icsioilh  in  the  cord  and 
luembrano,  in  8  changes  were  notieed  in  the  bmin,  and  in  11  in  the 
nerves  and  muscles.  I^x-kluirt  Clarke  ibnnd  a  dtrtinte^ralioii  and  i»)ft- 
cnitig  of  u  |Mirtinn  of  the  gniy  sul>staiice  of  the  cord.  I?jinvier  woh, 
however,  unable  to  find  any  ]wilhcilogi«tI  ehanjivs  in  the  cord  in  four 
^hseit  of  tetanus.  I^^vcran  found  conneetivc-tiK-'iie  eliangi.-s  in  th<'  tibial 
Her^'e  of  n  lutient  wlio  dit-<I  of  li'tainis  following  ampiiU'ilion  of  tlu>  teg. 
Jewell  thiuKn  the  prin(-i[ial  f^cjit  of  the  disortler  is  in  the  ]H«terior  coroua 
ami  the  eontigiiiKls  ivntnd  gray  matter. 

Diai^noaia. — Tlie  diagnoas  of  tetanns  may  be  difficult  in  the  earlier 
^itoges  of  tlie  di.7«L-ie.  Stiffness  of  the  muscles  of  tlie  necrk  iind  jaws  may 
be  due  to  intlaiiLmaton-  affecfionp  of  the  mouth  or  t^'ctli  or  to  abscess  of  the 
cvrviwtl  ghuwls.  Rhfunialle  inllaiunwliuu  of  tbc  teuiporo-iuaxillary  ;i]lie- 
titatioii  is  iinually  aeeo[ii|Kinic4i  by  -^ufhrii-nt  signs  of  local  iiillaiunmtioa 
trt  l>e  readily  recognized.  Hysterical  contmction  of  the  nias.'ietcr  mus- 
cles i;^  uot  liable  to  give  nvv  to  a  mistake  in  diagnosiis  atf  suUiciirul  time 
will  usually  have  eluji^il  to  enabli>  ihe  surgeon  to  ejiclude  lelauuH. 
Tenii>f»mr\'  s|ictsms  following  tin-  dressing  of  a  [wiinful  wound  are  not 
likely  (o  Ih>  mi.-i|.-iki-n  fur  tctiunis. 

(^ascfi  of  tetanic  siMi-ini  due  to  fienphend  irritation  by  scars  or  foreign 
bodieit  are  reijorted,  and  in  wnic  n»Htance«  lenninate  fatally.  Sonio 
of  tlie«L'  cases  may  bo  true  tctimus,  but  others  are  probably  examples  of 
sovwf  reflex  irritation. 

lu  wsA»  uf  sCiTchnia-puiiiouiug  tlH-rc  i^  f^juL^ou  of  the  muscles  of  the 
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too  milf)  a  nmioily  to  proiltice  an  appreciable  eflbct  in  the  more  active 
fltagee  of  ilic-  disease. 

Calahiir  boin,  or  its  active  priniriplo,  when  pvpn  iu  smnll  dnses, 
iwlicve*  the  niurii-iihir  contmction  ;  the  jnws  relax,  and  the  htiid  reposea 
c]ui('tly  u|Ktn  tlir  pillnw.  IT  ^rivitti  in  tarp'  <)iisi'h,  llic  !i|Hi^mh  :in|)i-ar  to 
be  grwitlv  af^mvated.  Poiit-i-t  i-vpluiti^t  the  favorable  action  of  tne  dnig 
by  Its  effect  »\n>u  llie  (.viidiielibditv  ut'  the  niutor  Derves  bv  which  the 
miieciiliir  pystcra  ih,  an  it  were,  inflated  from  the  iierve-ivntres.  He 
prefers  to  pvc  it  by  the  month  nither  thiiii  hv  siibciitaneoiisi  injectiim, 
ais  the  dose  can  be  more  carefidly  rcguiateil  and  tlie  action  tif  the  iln\g 
«>!»^r\'eel  by  thi:*  nictluKl.  I'roni  J  to  1  grain  ul'  tlie  extract  may  be  given 
by  the  mo«lh  ever.'  four  hours,  and  15  to  20  dropx  of  a  1  per  cent. 
Mtlution  may  be  injeeted  subcutiineoucly.  The  Fi(ntii4tie»  of  Kneeht  give 
a  mortality  of  45  jjcr  cent,  in  (10  cases  in  which  this  drug  was  lire*!. 

Warm  batlw  and  diaphoittics  liave  been  iimkI  exteu»ively  in  the 
irealment  of  irtaiiim,  dmibilcr*'  in  imitation  uf  Xarun-V  nietho<l  of  giv- 
ing relief,  as  diaphoresis  is  a  frc<(Ucnt  symptom  of  the  dise!Ust>.  Va|w>r 
baths  are  probably  tlic  must  cflitiicioiis  way  >.>{'  carrying  out  this  tr«it- 
mcnt,  AS  tney  arc  le-^H  likctv  to  disliirli  the  patient  aticl  thii<«  aggravate 
»yniptora8.  In  no  diis«i.*e  snoidd  the  <vnnfort  of  the  pttient  be  >*o  care- 
fully i^tiidieil,  nnrl  every  eff<»rt  shonhl  Im  iikuU'  to  avoid  disturtKinee  or 
irritation  of  any  kind.  The  viihie  of  iikillc<3  nai-sing  is  shown  nowhere 
to  ){reater  advantap;  than  in  this  disea-*. 

Due  attention  should  be  piveu  to  the  wound,  and  an  effort  i^hould  lie 
made  thoroughlv  to  diitinfect  it.  The  wound  shonM  con^^c^uently  bo 
laid  o|x;n,  ami  ili?  unrfaoes  not  only  cx[)Of^Hj  to  the  action  of  oxygen, 
but.  to  jKjwerfiil  antiseptics,  as  in  thixi  way  the  amount  of  the  x-inis  may 
possibly  be  diminished.  I'lnictiircd  wounds  i^hotlld  l>e  o{H-ued  suHicicntly 
tn  admit  of  thorough  disinfeclion.  It  i;i  pojwible  ttiiit  the  present  a^st-p- 
tie  method  may  permit  the  early  cloising  of  a  punetnred  wuund,  ami 
[huj^  favor  the  development  of  the  telanuH  baeilli  in  the  dt^jwr  layera 
of  iIk'  woundwi  iMirt.  The  old- fash iouct!  pouitiee  by  setting  up  suppu- 
ration favored  a  dijiehai^e  of  all  ]X)iwnouB  material.  Iu  wmie  cawi*  the 
n^iir  ir;  nil,  tejidcr,  and  swidh-n.  Such  s<-:irs  slmnhl  Ik*  excised,  and  in 
all  eases*  it  i.^  advisable  to  <tpcn  and  oxplon'  the  <*icatrix,  as  iti  s^ttne 
inatancvs  particU's  of  dirt  Imve  hci-n  removal  Mith  the  cicatricial  tissue. 
KxpenuientH  nixm  aniuiaU  have  shown  tliat  immiinitv  tw.n  Ih?  obtained 
by  ino<ndatioii>i  with  minute  doses  of  the  |x>ison  or  with  a  fillrate  which 
hoK  been  expos«l  to  a  teni|»ennure  (iiiflieient  to  de.<my  it*  activity*  (Ivita- 
ntu).  Immunity  was  also  obtainetl  for  a  eei-tjiin  time  by  inoculating 
AniniaU  with  the  filli-ate  from  iht-  culture  of  the  tetanus  bacillus*,  and 
Miliseiiuently  by  iniK'idnting  them  at  the  same  [Muut  with  a  K4>Iulion 
of  t<'rehloride  of  iodine.  It  was  further  found  that  the  hlood-serum 
of  an  iuimuQC  animal  when  injected  iuto  another  auinud  protcetu<l  it 
fntxu  the  eiri-el.<--  of  the  inm-ulaliou  wilh  ihi'  letatuis  ImcilluK,  and  itmt 
inoculate]  aniniabt  in  whom  the  Tetanic  symptoms  had  already  made 
their  a |i[H':i ninety  were  presen'c^l  fnau  death  by  the  iujct'tifui  of  the 
blood-senim  of  an  immune  animal  (Sternberg).  Tiwioni  and  Cattani 
gave  the  tuuse  "tetanus  aotitoxine'*  (o  the  substance  existing  in  tlie 
blood  of  an  immune  nninml  which  produced  the^c  results.  Itehring 
found  that  the  more  iuteiiMly  the  animal  was  inoculated  to  render  it 
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immune,  and  the  longer  it  bad  remained  inoculated,  just  bo  much  less 
of  its  serum  was  required  to  cause  immunity  in  another  animal.  A 
more  powerful  dose  was,  however,  required  for  therapeutic  purposes  to 
check  tetanus  which  had  already  made  its  appearance. 

These  interesting  experiments  have  led,  as  yet,  to  a  limited  employ- 
ment only  of  the  antitoxine  in  the  treatment  of  tetanus  in  man.  A 
number  of  successful  cases  have  been  reported,  but  the  treatment  seems 
to  have  been  employed  almost  invariably  in  chronic  tetanus.  In  a  case 
reported  by  Rotter  treatment  was  not  b^un  until  the  fourteenth  day  of 
the  disease  :  36  grammes  of  blood-serum  from  an  inmiunized  horse,  with 
5  per  cent,  of  carbolic  acid,  were  injected  into  the  back.  The  injections 
were  continued  for  five  days,  and  the  patient  recovered,  the  ^anptoma 
rapidly  yielding  to  the  treatment. 


RABIES;    HYDROPHOBTA;  LYSSA. 

By  HEKMANX  M.  BIOGB,  M.  D. 


Rabija  is  an  ncute  iufectioits  di.ieai«  oocuiring  in  many  apecie^  of 
antiiml-i  iiiul  in  uuin.  It  U  tnmi^iiitk'd  solely  l>v  iiiin'iiliitiim  frurii  hu 
iufivtcd  anininl,  usually  through  ii  bitn,  ami  is  cnarju'torized  l»y  n  lonjf 
period  of  ineulwtion,  paaMxysmal  convul(*ions,  prcnt  mental  Jisturbiiuee 
and  oxpitenn'nt,  fever,  nften  I>v  ppiicrfi]  ni<>ti>r  |Kimlvsis,  iiml  tcrminiitcs 
aInKkst  invHi'iubU'  iu  di-utli.  ^^  Ix-'ii  nitjlcf  iie(.-ut>s  Jii  mau  il  ii>  emuiiiualy 
railed  liyilnipholtm,  lH-i^tiiH<-  tt['  |H-eiilinr  ^|HLsnlr'  <it'  the  niUT4>h'e«  i>f  the 
thniat  which  folliiw  any  sutoniiit.'*  at  (k'ululitiixi,  or  wliu-h  nuiy  dcvur 
even  nt  the  sight  of  water  or  (IkkI.  Thif^r  Hn*  exlivnifly  |minful  and 
]>Tnduec  preat  temir  in  the  iKUient,  :ind  lience  the  name  "  hyilnnihnhin." 

UABIfIS  IN  ASIMAI■^, — li:ihi(,i*  itiHV  <.K-<-Mr  iii  iiuiiiy  .ipe<-ie^  ol'aiuiDnls 
besi«Ie>'  dffjfs,  e^fH-einlly  in  thot*  of  the  eiLniiic  f^-nus,  wolves  iitut  fnxes, 
and  in  skunks,  Cat.-*  are  sometimes  atfeeted,  althoiijj^h  les,*  cnmnumly 
tluin  do^.  It  may  aI«o  Ix- tniiwiiiitte*!  to  hei-lM\or.i — to  hnix-s,  caltk-, 
»hepp,  pjatfl,  rahbit-*,  pijp»,  giiinea-pitr* — :iinl  Irss  readilv  In  uthcr  spet-ies 
fif  aailiuiis,  either  experimentiilly  by  imH'ulatioii  or  thnuigh  the  bites  of 
rabid  dufi;s.  Adami  has  n'jtDrleil  a  ven'  extensive  epiclernie  of  nibics 
which  (H'curred  in  IftSo  amonjj  the  deer  in  Itirhinmiti  Park  in  Kiij^laiid 
and  afterward  in  the  imrk  uf  the  niavt|uis  of  Hrii^tol.  Kaliies  is  nin-Iy 
tffln^niittcd  from  other  unimuls  thnn  tho**!  of  the  esmine  p-nus. 

In  d^^  the  »yniptomd  of  rubies  vary  suniewhat,  but  tlie  hr^t  real 
svDiptoin,  ut'U.illy  ntit  notieed,  is  a  riw  in  ti*ni]H;ni(uiv.  This  i»  ful- 
lowod  by  dulnr<w.  with  an  indis|H>si[tnn  to  move;  later,  the  animal 
b  ibecomes  shy,  :>uspirioii!f,  restles-i,  and  irritable,  oflen  .snap]>in^  nt  any- 
thing whirh  eoiues  ueiir.  At  this  period  he  frequentiv  U^ws  home  if 
he  i»  not  confined,  :tnd  may  make  louji  CACiirsions,  snappintr  ill  i'ver\-- 
thing  in  his  way,  and  jmnit-tdarly  attnektn^  otlu>r  dopj  nr  animals. 
ThroUfthout  this  i-ar\y  |»oriod  there  is  a  deprived  ftp|M-tite.  the  animal 
ixytftiiij:  tin*  usual  f<xxl  and  devouring  hay,  eloth,  w<H>d,  emd,  pmvel, 
ficeiil  malter,  or  even  its  own  hair  nr  (ail.  This  symptom  is  important 
aiid  rather  chiiraelerisiic,  allhrtujfh  it  in  hv  no  uKnins  luitho^iiomonie,  for 
fni|Ut!nlly  it  uuie  be  seen  iu  oilier  diseases  than  labies.  Almost  invari- 
ably ihe  Iwrk  }<^  alten-d ;  it  is  hitarHe,  unlike  its  usual  tone,  ami  tor- 
miiuites  with  a  iH-enliar  howl,  tn  one  variety  of  the  disea^v  in  dop; 
there  is  iutensi*,  almop't  nuiniaeal,  excitement ;  in  another  tliere  is  earlv 
pamlysis  of  the  musrli;-i  i»f  the  jaw  (!*«»  that  it  lianas  down  and  alb-ws 
fnnhy  ailiva  to  (rseajH;  from  the  moutli),  foIlo«isI  by  trent-nd  niolor 
panilysis.  In  all  varieties  there  is  eonunrmly  weakness  nf  the  mus4>les 
of  degluiiliun  :  this  interferes  with  Kwaltowin^,  but  at  no  time  in  the 
diiira-«  in  tlicre  any  fmr  of  water.     A  rabid  dug  will  uf^cii  pluugv  his 
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tuttte  nm!  pai'tinlly  ituhmor^c-  his  hcn<1  in  a  dUh  nf  \v»u^r  or  in  runiiinp 
wnU'i'.  Thcii-  i-Jiisl*  a  impular  iiml  diiiim-nnis  fallacy  r«'pinliii(r  llii.**  iVair 
nf  wiLtiT,  uliirli  i;^  no  tloiihi  hiui-d  mi  llic  iiatiu' "  liv<]r«>)iliM]>iu."  It  i> 
ctiniiiiittilv  Ix-litrvitl  l>v  till'  Iiiity  (liat  n  dt^  cnniiot  be  rabid  if  lie  drinks 
iiT  fiiliiiK^rgcrt  tii.s  lu-ad  in  watt'r. 

At'lrr  n  longtT  or  shorter  pcricHl,  in  all  casps  ]wralysi»  anpnarA,  ami 
the  du^  iitn^}r('r»  in  nttcniptM  to  wulk.  niid  often  falls,  tiimlly,  tJit 
wcaknciw  in  the  lept  hcconios  so  marked  that  the  unimal  is  uiiablo 
sliuid,  and  dit^  ttnuiiIcU-Iy  oaralyzed.  A  <II»(iiK-ti(iii  Iia;*  "fivri  \Mt'i 
made  bpt\v(H>n  dumb  or  (Kinilylii'  and  t'lirinu^  niliii-n,  but  thv  dinm'm.' 
is  largely  one  of  drjrr<'<'  nf  cxfiti'mcnt,  which  may  do|M-nd  tipon  th< 
cunditiMii^  ^tirniundiag  tlio  anliuid  in  thu  early  {Kirt,  ami  the  nipitlitv  u{ 
tJie  cuiirsf,  uf  the  disease.  In  irvcn*  caw,  iillimftU-ly.  there  it*  pnmWin^ 
more  or  Irw*  complete.  A  ehanpp  in  thp  disposition  of  an  luiinial,  fbv- 
ness,  rc-itles^netk-*,  illusions  of  sijiht  and  hmring  (shewn  by  ^mlppill^  M 
invisible  objcH'tr'  in  the  air,  elevalion  of  the  enrs,  an  att<'ntive  {losilioii, 
iluf  lo  tliv  bciirin}!  of  sutiiidH  whit-h  do  not  ".'xlsli,  (HTversion  of  a[i|K^ 
tile,  wnnderiu};  from  hnnii*,  inid  similiir  miKlilirations  of  ihv  iistttU 
flpiiearanee,  netion,  and  manner,  ai'«  all  i^ymptomit  .su|^^;t«ltve  of  the-  dis- 
<ais('  in  tilt'  early  rtajie. 

It  is  itn  ini|)oiiant  iioiiil  to  ilctcrtniiie  when  a  niliid  aniniid  mtn^H 
Imui-mit  the  (lisca.*.  Experimental  ob«'n'ation^  have  ^hown  lliuf^^ 
there  is  e<mHnunly  an  eleviition  of  temperature  in  dops  iM-fort-*  nnv 
otlter  !«yinptums  of  the  disea^v  np]H?ar,  and  at  tlii»  time,  and  even  |«*r-. 
Imps  for  twi'utj'-four  or  forty-eight  hours  or  more  before  the  devatiui 
of  temjwratnrr.  the  bite  of  the  animal  may  he  vinilenl.  In  thi«  waj 
are  exphiiiicil  tlie  eaws  of  rabie^  Mhieli  have  been  re|»orte«l  «?>  reMiUinj 
frvHH  the  liiteA  of  iinitiials  appairiitly  in  jHTfeei  health,  and  to  thi-^  ni 
iloiiht,  i-  due  the  belief  whifii  fornieply  existed!  thai  under  eertain  ■.xm- 
ditiiiiiK  the  biic^i;  of  animiils  ini^dil  pnKtuce  tiydrnph(tl>ia  when  they  ilu'ni' 
selves  wen-  not  aiVwlwl  by  the  diriea.-M'. 

TtabieH  in  do^K  almost  invariably  tt'rniinnlefl  fatally.  There  at 
however,  souie  very  rare  e:ise^  iii  wliieh  ixHTOveri'  fKvnr?-.  The  durutio 
of  the  diseiise  U  variable,  siinH-time.s  death  (M-cumii);  in  twenty -fonr  oi 
thirtv-si.\  hours  while  in  other  eaws  it  ii«  ])octpoiie*l  for  seven,  or  e\"e>l 
ver}'  nirelv  for  iiiix-  or  t^jn,  <ljiys.  When  a  |M*rs<Hi  ha^  Ikvii  bitten  by  a 
dojf,  whetner  suspected  of  being  rabid  or  not,  instead  of  de»*troyinff  the 
do]{  immediately,  uf  is  too  fi\H|ii('ntIy  done,  the  animal  should  Ik-  |daecd^ 
in  eiinHnement  anil  kept  nnder  nI>ser\"ation  Jbr  several  wei-kn  if  nives'^iri*, 
HO  that  it  niav  be  with  eertainty  determine*!  wln-lher  tlw  duy;  wan  ur  wt 
not  nibid,  If  ihedo^  is  destroyed,  it  is  of  eoiirse  impossible  to  delemiii 
whether  it  was  rabid  or  not,  exeept  bv  the  iuoeulatinn  of  other  animal- _Btot 
by  the  sulKlnnd  method  of  I^istcur,  with  the  nieihilla  or  iipinnl  ix>rd.  A  ,< 
will  in*  .«eeii  later,  however,  a  iimbable  diafrnosis  can  frequently  he  buw  — ■< 
tipon  the  antopsv-findin]^  and  the  miero-seopiciil  examination  of  certai-^Al 
]Ktrtioiis  ol'  the  iirain.  

In  tho  ndjhlt  the  svmptoms  ^-'*  prirfhieed  by  iuoeulatinn,  eomniitnl.^K3j 
reri<'iiiljle  those  itf  dumb  or  iKiralytie  rabies  as  it  occurs  in  dog^.     'I'll--  ^^?^ 
arc  not  unlike  those  fouml  in  the  human  being  in  aeiite  a^iyntlii      jjT 
jwraly-ii-i,  and  e«>ii!*ij't  in  dulne.<.<i  with  i^ome  p\*rexia,  followetl  by  wiTi^^- 
ness  in  the  hind  It^n,  whieh  jfr.i<lually  luercasci*  ami  extiiids  forw 
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UDtU  a  complctt.'  gviK-RtI  ]Mir;ilyHis  resiiltn.  The  animal  Wes  then  upon 
its  aide,  with  ditlicult  ami  liilioretl  respiration  and  complete  motor 
puvlv^irt. 

Tlif  iioriod  oi'  inctibiition  in  aiiimale*  is  cxiMvitinplv  variiihlcj  espe- 
fially  nlifii  the  iJir^iiM'  is  pnxluiH-d  by  ^iilKnilaiUMtiF^  iiiiiriil;iiiiiii.  It 
varifs  f'nmi  w'vrn  or  i-'ijflit  days  to  a  nmnth  tir  nmn-.  In  llic  siilidiiral 
method  of  inocuUilioii  of  Pasteur,  ufWrllie  virus  has  been  |Ki»*»t«l  tlimiigli 
a  Bprittn  of  ni))l>)tt>  the  [htIikI  of  iinrulHitioii  in  xW^fV.  uniiniil!^  lut-wmoH  ]rt- 
rimiK'nltv  -ihortrnfil  to  alioiit  scvrn  tXnya,  and  rc^mainn  uniform  at  this 
jMiiiil  whfu  llu'  inocutatiutis  are  made  by  this  nictliod, 

DiHtrihution  and  Frequency. — For  a  lonj;  tinu'  tt  «us  assumed 
thai  rabifs  na-i  ooiifuitHl  to,  <>t  w-a^  chiefly  fouml  in,  tonittorale  rtjuiimK. 
FurthfT  obstTvatioH  luLt  sliowii,  howevc-r,  that  it  occurs  lu  all  (iiirtK  of 
ihi-  world,  cxci^ptinjc  iwrhaps  In  Australia,  New  Z<>aland,  and  one  or  two 
oth(-r  JAolated  |iH-alilii-s  wlii-n-  it  apjiari'ntly  lian  tiot  yv\  hvvu  iutiiKlucMl. 
Tlu-  fn'qni'iiry  with  wlitcli  tlw  dim-ii'V  <n'inirs  varies  jjn-atly.  IjiUk  other 
♦•pi/jMitir  diMM.'U.-s,  it  ufteii  apjK'ai-?*  in  fpidenitr  fnmt.  It  csin  be  entirely 
(.'mdieatcd  bv  the  i-ffieient  eufon.t!ment  »ii\  law  pmvidlnp  for  the  nnizzling 
of  dogs.  Kabi(<H  h»H  biH-onio  pnu^tieally  an  unknown  diseane  in  nuuiy 
part?  of  Ocnuany  and  t*onie  other  Enn<peaD  countries  a*  the  result  of 
proix-rlv  enforcwl  hiw»;  repinling  nuizziing. 

liuuT  all  conditions  rabies  ts  a  eonipnmtivelv  rare  disease  in  man. 
Bondin,  ill  a  eoiuiinuiiwition  to  tlic  French  Aearlemy  in  IHIJ^,  g-a\'e  the 
niuuber  of  disiih^  fnnn  hydrophobiji  in  Pni.'uia,  fnan  1M;)4  to  1H5H,  n^ 
196;  in  Beljtiura,  fw.m  IS.'ifi  to  IfiGO,  a*  2(> ;  in  Knpland,  from  18.^  to 
18o7,ag  100  ;  in  .Scotland,  fnitn  1K55  to  IStW,  10  ;  in  Sweden,  from  1X5B 
to  iJSW),  a*  4*2.  Ill  Iivhiml  (he  nnmber  of  dwitliK  f.ir  t^-ii  yearji  en«liii)f 
in  ii^lM  was  21  ;  in  London,  aeconJinj*  to  the  KejiiKtrar-XfenenilV  n^urii, 
theiY?  were  no  cases  from  IS-jfi  to  lf<<i2,  2  in  lKlt;5,  none  in  l><li4,  f)  in 
ISCo,  (J  in  ISKti,  2  in  1S70,  3  in  ISSO,  ty  m  ISMl.  4  in  1SK2.  8  in  1883, 
din  18K4,  and  27  iu  1NH'>.  Mu/iiliiij;  wan  enfurei-d  in  1SS4{.  ami  the 
number  suddenly  fell  to  i>,  all  of  which  occurred  in  the  earlv  part  <»f  tlie 
year.  In  1HS7  and  IHHS  tliere  wxh  n<.>t  a  single  death  reported.  The 
number  of  eajq-^i  iH-curriiig  annually  in  ihi.s  trountr^'  has  been  very  small, 
alth'iugh  the  aetual  nnniher  iiiniu>t  be  determined.  In  Xew  York  Citv, 
during  the  ten  y«irs  endiuc  in  l«!tl,  there  wen^  in  all  St  daithtt  n-jHirted 
to  the  Health  Department  as  being  due  to  ntbioi*.  In  1887  in  tin-  whole 
«f  the  German  Empire  there  were  only  4  d«ith(*  fr(»m  rabies.  In  France 
nihiea  i;*  np]Min^ntly  mor*-  ]ireva!en(,  altliougli,  acmnling  In  the  n'|R>rt8 
«f  Tanlien  and  Mniinirdel  for  the  years  IKriO  to  IS72,  there  were  in  all 
Qi^-t  dt^^tth^  an  avemge  >if  a  little  lew  than  40  yesirly.  Tardieii  wiys  of 
hi.s  rrjKirti*  tluit  ne;irly  all  departments  re|)lie<l  to  his  in(|uiries,  and 
Iir(»uarrIol,  that  nlwrnt  iwo-thir<l>*  were  includet)  in  his.  Since  the  public 
nniionnwment  of  the  difKxiveries  of  I*asteiir  regarding  the  prev<-ntive 
tn^itnteiit  nf  niliies,  however,  apparently  the  number  of  ru.-Ms  of  infee- 
li<»n  lufci  larjfely  inen-asiii,  if  we  are  to  nsHiine  that  all  tliow  inocidatinl 
had  R'ally  l>eeu  bitten  by  rabid  dogjtj  for  frt>m  12(Kl  to  '2lKK)  French- 
men have  Ixt^n  iiiiH-ulaleil  each  ve:ir. 

Btioloffy  of  Rabiee. — Then-  is  lint  one  eflicieiit  ejuise  of  rabies,  the 
intni*liU'fion  of  a  speeifie  vlm-i  derived  fn>m  a  mbid  animal.  Of  the 
nature  of  this  virus  we  Iiave  as  yet  nu  absolute  knowK-dge,  but  there 
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can  be  no  imsonable  doiilit,  reasoning  front  ana1o|!;\',  that  it  is  a  mirm- 
orgaui=ni  of  some  kind.  Nnmcroui*  oiIkt  caa*fs  liave  boeu  couiimmly 
au[i|inric(i  to  ho.  effifiipiit  in  the  prfKluciioii  of  tlir  »lis<']i.>*".  Tlu-n-  are 
|n>l*iilar  siiiierstition*  to  tlic  ctttK-t  tlmt  the  Iiite  of  an  aiijjr)'  dojj  or  uf 
oiii'  ill  nit  (luiy  Inr  fi»ll<iwc<]  hy  riiUiiii,  tliat  tin*  iliwaj^'  \t*  ct^iiwialfy  prev- 
alriit  (liiruifj;  tht-  hot  niontlis  of  the  year,  ami  tlmt  crrtain  hnecdft  of  dojz? 
are  |iartii.'U tarty  t<ti!^ceptiblv  to  rabiurs  Tbuw  ^U|ierb1itiua.'i  arc  not  at  all 
bonie  out  hy  experit'iic*  or  stutisliia^.  Law  fjuotcs  frtutisties  from  Boulcy 
ahowini;  tlint  in  the  winter  nii>ntiiis  nniontr  dop^  there  otx-nntnl  75o  cjwefl 
of  rabifji ;  during  the  tlint'  s]»ring  numthsj  H-i7  ;  duriii;;  tin*  tlirrt*  y^niu- 
mrr  montliH,  7*^8;  anil  dnriii);  the  thrw^  autumn  aionibs,  (>9fi ;  Mhicli 
indioat^-'d  that  ihe  largest  nnniberof  atw.'e.oi-currvd  In  the  spriug-  montlis, 
bnt  that  there  was  really  littlo  tliifenmcc  in  fli«  numWr  of  t^ses  (Nrt^urrinfr 
in  any  sca.-«m  of  the  year. 

Tlivrv  are  ci-rlain  (luextioni*  which  arise  In  connection  with  the  eti(»l-    — 
«jr\'  of  niliic'j'  wliifh  nvv  of  imjKirtjuire  and  iritcre!*!.     The  virtH  undnubt-   — 

chIIv  n-^iiiles,  ]Kirtien]arly   in    dog?*,  In    the  eallva  ami  salivary  glaado.  

The  disease  war*  long  ago  pnjdneed  in  dogi*  by  Mnjendie  by  inoeulatinp-^ 

thorn   with   the   saliva   of   hydrophobic   piitienti>  and   of   rabid    dogs. 

Paitteur  has  tiliowu  that  the  vit^tj  exii^U  after  di-atli  in  the  ceutrjl^^E 
nervous  system,  (mrtieularly  tlie  medulla  or  r^piiial  eord.  iiml  alwK  tnHEr 
the  |H'riphenil  nerves,  as  woll  aj>  in  the  jjialivary  gland;*,  and  tlwti^M 
tlie  di.-eiiM'  amy  be  pniduetil  in<m.'  cvrtaiidy  and  with  a  more  uniliirn^crzi 
]Mrriod  of  inenbatioa  when  iucK-iilalioUH  are  lumlv  br-nealh  the  <lui 
nmter  after  trephining  the  skiiU  than  when  thev  are  made  hv  jaubciJ' 
tnneotis  injeetinn  of  the  virus.  It  is  pmbuble  thai  the  dir*«-fls<-  mnv  h 
i*cimiiiiuiieat('d  from  one  human  being  1<^  itnolher,  altlmugh  no  ue1l- 
aullieutir-ited  ea^ie«  of  thit;  w>rt  have  brt-n  rci-ordiil.  Mi-dleal  men  aia 
nurses  who  iin?  in  att^'nthmt^'  ou  ease.-*  of  bydniphobia  always  es<-a[«-' 
although  thu  tialivu  in  often  thrown  ti[jon  the  faw-s,  handt^,  or  elolhin^ 
The  vims  is,  m  a  rnle,  r:»|ndlv  desiroyeil  bv  dwonipot^ition,  alihcaigh  oin 
or  two  eflj^s  have  Ijeon  n^eordefl  where  hydrophobia  ap|tiirentlv  resiilti 
fi-oiu  aeeidental  innculatton  at  the  post-mortem  examination  of  tase- 
of  rni>iert. 

In  a  large  imijoritv  of  all  caw-s  in  the  human  being  the  di^.-aae  t 
contract^'d  from  the-  bite  nf  a  ilog,  in  a  very  few  (^scn  from  the  bit; 
of  a  cat,  and  ocosionally,  esiioeiaily  in  Kuswa,  from  the  bito  of  mbi-^"l 
wolves  or  foxes.  Hite?*  on  uacroverwl  part«  of  the  l>udy,  ns  a|K)ii  tl^*-  p 
fare  or  hands,  are  far  more  likely  li>  be  fnllowed  by  the  diseatH'  itian  i  ^ 
inf!i''te*l  upm  |X'rtions  e<»vered  with  ehitliing,  as  in  the  latter  nise  tl^^*" 
virulent  sniiva  is  rre<juently  entirely  wipe«l  oil'  fn»m  tJu'  teeth.  The  dis5a-=' 
case  has  bwn  eaur»ed  by  a  rabid  ilog  lleking  a  wniteli  niH)n  the  Iwnd,  ;ii^^'' 
up{xin'itlly  it  haM  followed  tlie  semtch  of  a  rabid  cat,  the  aainial's  wli*—  ■"'* 
having  bii'H  probtibly  tJuis  intro4im'ed.  There  is  absolutely  no  rea^^ai  1^*" 
<(up]»i>!^'*  that  the  diwase  can  ever  result  from  the  bite  of  any  aniuml  ii^^*'' 
witVering  fmni  I'abies.  tludoabt^tlly,  tlu'  eases  in  which  thi^  i?>  Mip|Kw^  "-"'' 
to  have  orrnrr«>d  hnvc  been  either  ntlierwise  inm'ulalc*!  <ir  lutvc  Iwti^^^*'' 
infected  by  an  animal  iip(Ktrently  well,  but  in  which  the  ^'niplom!^  hii-^*' 
hot  yet  appeared,  as  it  has  been  shown  that  ttw  saliva  may  be"  virulc  "*"" 
for  wveral  days  at  least  befon?  the  appmranee  of  the  di.*«ipe.  A  largfcJP** 
proiMirtiou  of  tlie  eawji  occurring  iu  the  liumaa  being  arc  in  cIiiMr'^'^' 
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h«5iiif*>  tln'v  nre  mon*  likely  to  Iw  liitton,  and  Itecatise  ilit'v  arc  more 
frefliicntly  hitton  mi  oxiKWoa  parb?  of  the  ln«!y.  In  rare  instanw.*  the 
ilit^»t<e  liiii^  l)ti-n  Initio  III  itti-(  I  tu  liiimitu  beings  and  tn  other  aiiiiiuils  t'min 
Rihid  cuttle,  honeis  sliee|),  etc.  In  thct?e  aninmls  tlie  ^tiliva  may  ho  also 
vim  lent. 

The  saliva  froii]  nihiil  aniniaUwill  n'tiiiii  its  virulence  for  a  eon^iiter- 
nhlo  {H:rio<l  nfler  hitvinj^  been  tiried.  I'asteiir  hm  >ihn\vn  tUiil  the  r^piiinl 
oonis  of  rabi<l  uniiimit'  whieli  have  boi-n  dricti  lo>!*;  their  virulenee  at  the 
enil  of  nl>ont  fourteen  days.  Ex|»(wiin-  to  eompiirativoly  low  temiH-m- 
tiirw  al.-to  dtvftroy*  the  viriilenw  of  rabie  viru^;  ihat  i-*,  exiH'stnv  for 
one  hour  to  a  U'nijienitiiri!  of  ijO"  C.  Tim  dim-l  mys-  of  tin-  j^iiii  anil 
cxpo-siire  to  the  action  of  1  |»er  eent.  finblimate  wthition  or  I  per  rent. 
carbolic  solution  fur  tbrue  hours  have  the  Siiuc  effect.  Byrou  lias  shown 
ihat  the  vlnileniie  mav  Im?  pre.-»ervcd  by  immersing  the  nibie  spinal  cord 
in  \uirv  glycerin  or  \>y  st-ttliujif  up  aseptic  pieces  of  the  spinal  coi-d  in 
ti'^-tnlH's. 

The  siiiTentibility  of  animals  to  the  virus  varies  vrith  the  kind  of 
.  tiBSiie  into  which  it  id  inje^Tte^l.  lutraveiiuUH  injection!*  are  not  often 
followMl  by  llie  di!4ea>4i-.  Tnjei'tions  into  the  muividar  tissue  are  nu>rG 
frequently  folIowe<l  by  infeelinn  than  iiijtvtions  into  the  subciitaneoiis 
tiKHtie,  and  the  applii^atioii  of  tlit*  virus  to  divided  nL■rv(^-fi laments  is 
pcnerally  ellieaciotm  in  piiMliirtn);  the  di-^eiisc,  Divestiii,  Zjijpin.  Pas- 
Irtir,  »i»d  others  have  appart-ntly  shown  that  the  virus  extends  from  (he 
MSit  of  tiifeetiou  Blon;r  tlie  iKTVtvtriink  to  the  spinal  oonl,  ami  if  the 
unimiils  un>  killed  nt  the  proper  time  the  vims  may  be  found  in  the 
iicr\-iw  loiulinf;  fmiu  the  |Kirt  infeeteil  \vbt>n  it  is  ns  yet  iihBent  in  otluT 
pirls  of  the  ner\'oiis  system.  Thus  in  l>ite?«  of  the  |Misterior  extremities 
It  is  pn.i!<eut  in  the  hin)l)jir  e<»rd  when  absent  in  t\w  eerviiiil  rejriou  or 
niedulhi.  It  is  ap|Kitt'ittly  soinetinie.«i  present  in  the  pjini-nsus  anil  laeh- 
r>"mal  glands,  and  nirelv  in  the  secretion  of  the  maniimiry  ;;lnuds ;  but 
it  '\s  usually  al>sent  from  the  blood,  liver,  spleen,  and  kidneys. 

Incubation. — The  ineulxitiou  jieriod  of  mbi«*  in  do^  varies  widely. 

The  shortest  perio<l  i*  apjtarently  j-ix  ^lays,  and  the  bmjfcst  alM»nt  eij;lit 

months.      In  the  majority  of  rasen  it  vnrics  betwi-en  iuurtecrn  and  thirty 

(liivs.      In  hor>>er*,  eats,  iihoep,  and  swine  it  is  onliniirily  fnmi  twentv  to 

thirty  (Liy?,  but  the  pvriiKl  umy  Ik;  prolunj^nl  eonsidenibly  beyond  tliCBti 

limits.     liollin^r  snyi?  lluit  in  tUt  jMrr  <Tnt.  of  all  eiises  in  the  human 

iwibjoct  it  u>  h«->twern  eighteen  and  -iixtydnys;  in  t}  ]kt  cent.,  between 

three  and  ci}ihti«n  ihiys  ;  and  in  .'J  I  percent,  the  iKTiod  is  litnifer  tlmn 

sixty  days.     Ca'vs  liave  Iteen  reeonlc*!  where  the  inenlmtion  has  iiiiimr- 

ijBiitly  b«^n  greatly  piiilonjr«Hl  to  fnini  one  to  three  or  five  ye.ii"s.     Tliese 

■bpe%  himevfr,  are  out  well  aulhenticaitetl,  and  in  well-observed  i-iises  th« 

^RenlKitton  randy,  if  ever,  is  more  than  twelvemonths.     In  132  cascH 

qnotcfl  by  Fngg  from  the  Ilegistrar-Oeneral's  report*,  selected  l>ecause 

the   cireum.«tnneos    rejpmMnjr    the    iiieubntion   were   necumtely   known, 

the  sliortt»*t  incubation  was  eleven  days — a  case  in  whieh  a  child  was 

bitti'n  by  a  niliiil  e:tt  ;  in  2-t  ea-^'s  it  wna  under  a  month  ;  in  ti4,  Ih-- 

t ween  one  nml  two  month** ;  in  21,  between  two  and  thn-e  niontlis ;  in 

,  24  case*   it  was   more   thuu   tlinv   moalluf.     The   avernKv   inculwition 

,  period  is  alwiit  six  weeks,  hut  the  length  is  nndoubtiHlly  affceted  hv 

'V  scait  and  severity  of  the  wound*  and  the  ap'  of  the  iwitient.     It  w 
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ehortt-r,  as  a  nile,  where  tKc  wdimds  are  on  exrK*!^^!  {larts  and  \'cry  ex- 
teniiive,  and  U  shorter  in  rhililreii  than  in  adultts  Art  \xa»  boon  «tateil, 
by  the  inoculation  of  mithits  with  tUo  8]iinal  etml  of  othi'iv^  rleoil  of 
rubies  Pasteur  u:u*  nlile  to  reduce  the  incubation  peritKl  to  about  jtevcn 
days,  at  wlili'h  |Kiitit  it  n>niairicd  eonsLiuit.  Thi)^vlrii>i  in  known  as  "tlie 
tixed  v'wwa  {rirnt  fxf)  fti  Pjjstonr.'' 

Symptoms  in  Sian. — Tlic  fvmptoniw  wf  rabii-w  in  iimn  present  a 
general  Kimilurity  to  tho!?c  manilenilei)  in  nibid  aninialii,  aIlhon|;h  tlie 
mo?t  strikinp  symptom,  tlmt  from  which  the  discfl!**-  in  man  han  derive<l 
its  name,  i:*  jKHiuIiar  l4t  him.  The  disiea-se  has  been  wtnunonly  euUc<l 
"  hydmphobia  "  in  man  het'nu^^  during  the  fiiriou«4  ^Jif^*  violent  ^pn^ima 
of  tlic  muscles  <>f  tin-  pbaniijc  and  the  elevator!*  of  the  lark-nx  and 
liyoid  bone  occur,  wliieh  are  »*«oeiat«i  with  inteiiMr  Mlflerin^^  Wh«n 
the  disease  is  fully  develoiM-d  these  |Kiroxv!»ms  mv-  often  hmuffht  on  not 
only  by  attomptri  at  Mwallowitijr.  but  oven  Ity  tlie  sight  of  water  <ir  fiwd, 
or,  in  l:iet,  by  luiy  pcnplicnil  irrilaticui,  Thn^  (hi>  |i!itieiit.  although 
often  sufferinji;  intvii^-ly  fiimi  tliitst,  is  tille«l  with  su<'h  ten-or  bv  tht"*e 
t>piu^ins  that  he  cannot  he  induced  to  nuike  any  attempt  to  tiike  HuitL 

The  diHCiUSL'  may  Ih-  divided  into  three  sljigeet — the  pntilromal  stage, 
the  stftge  of  excitement,  aud  the  mmlytic  stage, 

I'voflromal  i^'iuijfr. — In  the  prodronta]  stage  fivmptonis  may  or  nwy 
not  be  present.  In  many  case^  in  »(bilts,  where  the  pi'r*on  hat*  htvn 
bitten  l>y  a  d*)g  wliieU  ir*  wiiHiH-clcd  of  iH-iiig  nibid,  tliere  deveIo[i* 
gnuhiallv,  as  a  result  of  appreliensiou  and  fear  of  the  diFe:iFf,  inicnse 
mental  dcprcwtinn.  The  fear  of  the  diwaise  sets  as  a  constant  uightniatv,  , 
preventing  sleep,  disturhing  all  of  llie  funelions  of  llio  btKly.  i-auT*ing 
the  patient  to  relinf|nii*h  hie  iiiiiial  occupation  and  often  to  rc.-iort  to*- 
alcohol  or  narcoticfi  to  relieve  the  mental  sutlering  cause*!  by  fear.  In^tf: 
aonie  iiistaneert  the  jMltient  may  heeonic  almiwt  insiuic  from  terror  eveti^  ^ 
when  there  is  no  good  reason  to  believe  the  animal  by  which  he  «7W6=j 
bitten  waM  rabid.  In  other  eaM'r:  tlie  ilepression  doi-s  not  up|>ear  unlilK^  -M 
H  i'vw  ihiys  l«-forc  the  appearance  of  the  disease,  and  then  tlie  |iiiti<>'nt»'  M 
becijiries  denresseil  and  riU'lan<li'»ly,  i.n-  nerx'nus  rvtle*;',  uli-epiewt,  ant^^^^ 
irrilulilc.  TlK're  nuiy  be  pain  in  llie  Kcar  of  tht!  original  bile;  it  nin)-"^^^ 
be(tome  swollen,  tcutler.  and  blue  ;  in  some  instamws  it  is  said  that  the  !■ 
oiK-ns  again  imd  disi^'harges  a  thin  water)'  fluid,  or  a  (Kipnlar  or  vetiieulnrv 
eruption  ajitwars  round  it.  Occasionally  there  are  severe  Bhoi>tiug  jmi 
begnuiiiig  in  the  scar  and  extending  toward  the  trimk.  TW  piicien 
carefully  avoidH  mentioning  the  ein-umstnnces  regarding  the  bite,  mot; 
light  of  the  -iymptoms.  and  seapches  for  diversion  nwny  fnmi  home,  o\ 
it  may  be  »«,-trkrt  Mlitudv  at  honu-.  There  tnay  be  even  now  Kmu-  in 
erenrt"  in  the  senHiliiUty  of  ihe  wjwH'ijd  senses,  light  and  siniud  pn«lnein^':3S. 
disennifort,  and  the  |wliont  may  complain  of  chillinesa  while  the  iher 
nioinelcr  allows  an  elevation  of  temiK-raturcof  oncor  two  dtyreesi.  .MVi 
a  period  varying  fnuii  a  few  hours  t^i  six  i>r  eight  days  the  Kvniplo 
become  more  defined  aud  the  ctage  of  exeilement  begillt*. 

Stiu;r  of  Krcitrnirnf. — Tliis  mav  be  consiilered  as  really  the  lH"pinuing3S* 
of  the  attack.     The   (ir-t    .^yniptoius  which  amiii!*  wispieion  as  to  the-*-^' 
uatui-e  of  the  disenK-  are  iianally  R»nie  |Kiin  in  the  niuscleg  of  tbe  (limat^-' 
unci  HliiTuess  or  difficulty  in  swallowing.     This  dittiecdty  in  swullowinpsi* 
I5!pidly  iuert-asv!*,  and  MK>n  »ny  iittcrnptit  at  deglutition  are  fuIlowe<I  hv^^^^ 
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vUtlent   »<{Misni8  of  tilt  niuiicles  of  (he  })luiryiix  ami    larynx,  atiJ  are 

uftMi  aswK-mteni  with  or  followi'd  l>v  !i|»uiiii»  of  thi"  rtvpiraiory  miiiwlcff. 

An   iiitfiiso  hyiK'rwjithesin  now  nipitlly  develops,  both  of  iho  nerves  of 

|Bei'i»t  !4eii8t'  Hiul  of  genera!  wntsiuilily  ;  the  iuIcnsUy  of   thu  muwultir 

KasiUH  iiM'reii.-ii*.-t  uiiil  the  iliiration  of  (lie  intervn)  tteiwwn  tliem  diiiiiii- 

islie^,  \v)ii1e  at  the  ftaine  time  llicy  (;xt*.-i)d,  involving  not  only  the  nniH.-le» 

«f  the  plinrt'iix,  laiynx,  and  reifpinition,  hut,  to  a  lens  degrw,  all  of  the 

volnntnri.*  mii-ielesof  the  IkmIv.     At  fiist  these  pflmxysms  are  brought 

on  only  by  ntteinpt-i  tu  (*walluw,  Imt  later  the  siglit  of  fluids  or  frxKl,  the 

e(Hiu<)  of  rininin^  water,  a  nty  of  bright  light,  a  t^light  t«ound,  Imieliing 

tlif  •.nrf]i(*<-  of  the  skin,  or  an;/  iitfen-nt  impn*s-inn  nuiv  .lerve  toexi-ite  tlie 

|>anixysms.    During  the  ]>aro.xy.->tns  the  lirtaithing  U  greatly  embarnL^scil 

and  (uinful,  uiu)  U  interruptetl  by  frinpietit  short  expimlor\-  i^'f!(irt.-^ ;  them 

M  grent  Kiitl'ering  :inil  n  wni4e  of  in)|K>nding  sulfocntion.      The  expre^^^ion 

of  the  face  shows  most  inteiute  anxiety  and  apprehension.     The  patient, 

although  :*ufffring  intens«^ly  from  thirst,  refuses  to  attempt  to  drink,  or 

ivhfti  the  liuuid  touche^  lii>  lips  draws  baek  in  terii>r  t>eeaum.*  uf  the 

reeiirnniri'  <il    the  .s|insnis.     The  H(Kwnw  are  oi'  variable  (luratinn,  hunting 

from  a  few  j«e(i>mls  to  «n*enil  nnnnies,  and  in  rare  in-itami-s  death  hsji 

taken  pl»(v  during  a  |iuroxyHni  from  asphyxia.     The  luu^ular  euntrae- 

Jions  are  of  u  tetanic  chnrticter,  iilthotigli  njjisthotnnfv^  diH>H  not  <_)eeur. 

^P  At  Hist  the  mind  *>*  unrlondwl,  but  later  ileliriiim  is  fretiiient,  and 

19  es|Ki-ial)y  ni.trki-4l  ihiring  the  iKin>xy.'inis ;  at  Mieh  tiinei;  ''tlie  {lutient 

inav  make  violent  eflort.--  to  slrike  or  injure  the  attetidants  nlnrtit  him, 

bo  eries  IhiwU,  ^trike^  or  attempts  to  bite  others  or  hiin-elf,  until  he 

Vrakn  bark  exhausted,  and  nmiains  (piiet  until  antusi-d  by  another  |mr- 

cixysm."     An  a  rule,  ll»e  mind  is  clear  in  the  intena]  between  the  mr- 

oxyj^nis.     Tliere  in  a  gri-jil  inen-aHi'  in  the  si-erciion  of  sidiva  :  it  is  ifiiek 

and  tenacious,  and,  :is  the  jmtient  csmiiol  .■^wnllow  it,  it  drivels  from  the 

mouth  or  he  violently  attempts  to  .■'pit  it  out.     The  sjwsmp  of  the  nius- 

eles  of  the  tlinsit  and  ebest  are  often  a-^;«oeiated  with  the  production  of 

tt  peculiar  HHind  which  the  imaginative  bygtanders  transform  into  a  hark. 

It  is  this  that  is  deseril>ed  when  the  jxitient  is  said  to  "Imrk  like  a  <log." 

P)*rexia  is,  Uft  a  rule,  moderate,  altlxaigh  the  1etn|M'mture  mav  go  to 

104°  or  105°  F.    Vomiting  ii*  eomnion,  the  matter  reji'cte<l  being  usually 

of  a  green iHh-bn)wa  eoior.     Then*  may  be  ineontiin-nei*  of  urine  and 

fe•f-•*i.  Tlie  urine  otten  e«'>ntiiinfi  albumin  in  large  (■(uantity,  and  there 
ybe  laiHts  and  bliHKl.     Sugar  it>  oetiisionally  pre-sent. 

The  mental  ilehisinns  are  frwjuently  a«>(H-iat«i  in  a  Btnmg**  way  with 
animaU.  nod  (-siMTially  dogs,  ami  the  mental  exeitement  and  fear  are 
ctrttngly  ineream"<l  bv  the  sight  of  a  d<ig.  In  ehildren  the  mental  dis- 
turluinee  i-i  citnmioniv  k-ss  marktil.aml  it  biiirs  fMjme  relation  apparently 
to  ibc  dejtrowsinn  and  dii*turlijinw  (.■au«'*l  by  the  fear  of  the  di?v:i^'  wliifli 
hoii  prt«til(Hl  its  advent.  The  slap;  of  exeitement  lasts  a  vari^ing  jM'riod, 
from  a  few  hour^  to  eight  or  ten  <lav!*.  As  a  rule,  however,  ear^es  tcrmi- 
Dule  in  four  or  live  days. 

i'lifiiffitio  S/offf. — A  few  hours  U-fore  (h-ath  the  parftxysms  lu-ennic 
ftcvciv  »n«l  "icenr  at  longer  intervalfi.  The  piltieut  may  Ik;  able  lo 
tm'iUIow  ami  lake .  food  withitut  dillicnliy  :  the  mind  may  ag:iin  l^'iiinie 
clear,  but  the  pul>«e  is  rapid  and  fct'ble,  and  the  dii^-ase  S(H>n  terminates 
in  doatlL    OecasiouaUy  there  is  more  or  less  complete  imnilysis,  com- 
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iiit'iH-iiiff  ill  llie  uiuw-'lf»  of  tht'  jaw  ami  iiivulviug  ]MirliaIlv  or  ruiuiiIoU'ly 
all  the  (mi«*I(s  itt"  thi'  ImhIv  ('|«iralytir  nilneri),  and  nm'ly  r<iiini  (Hvurs. 
Ill  a  few  ortst-s,  when'  jKfsons  have  rot.'<'i%'0(l  very  extensive  bites  from 
wolves  on  exmiseti  iwrts,  ilie  ditsease  hikes  early  the  form  nf  puralytic 
rttbipg.  Thi»  w  a]«i  true  in  a  fuw  c:i«pr  when?  dejith  liai*  rK,"cnrrecI  after 
imw'iilatinn  uecimlinf!:  to  i*usteur'!'  iin-tliod.  In  ehildrr-n  the  menial 
gyni|>tonis  arc  usuully  Iei<s  pmnutuiced,  and  the  disease  (erniiuiitc^  earlier 
III  death. 

ProgrnoBis. — Whorn  the  t^ynijiloms  of  tnip  niltie.^  Imve  miee  dovel- 
Op<^l  tluTc  is  no  reni^iri  to  l<K»k  for  rcooveiy,  f<»r,  althrtiifrh  then-  have 
apiKireittly  l>uen  a  few  axf^K  whi^-h  have  reeoveretl  without  Irt-Jtment  nr 
under  various  modes  uf  trwitnient,  they  air  tif  sueh  ran-  m-eurn.'rteL'  that 
they  give  little  reason  for  hnpc^  in  nny  individual  case.  Nevertheless, 
the  various  raeuus  of  syinptomatie  treattueni  nHwmmended  »liould  be 
employed  to  relieve  the  severity  of  the  puroxveims. 

The  pereeutage  of  QVi,^n  in  wliich  rahies  follows  the  bites  of  aiiinmU 
hIiowii  to  bi!  rabid  or  .-.iip|M)seii  t<>  lit!  rabid  is  varioii.sly  esiimatetl — fn)m 
6  to  (JO  or  80  i»cr  eent.  The  bites  of  wolves  are  mcwt  virulent,  nnd  next 
those  of  eat»,  fuxes,  and  doy:»,  lu  onler.  Ijites  on  fxpostnl  |xirtti  an*  far 
more  likely  to  be  followed  bv  the  diRcnse  than  (hose  U|M»n  ittven^l  |Kinioiu4 
of  the  body,  and  punetiircd  or  (jreiitly  laeeratwl  wmnids  are  apiian-iitly 
the  most  daiigeiDUif.  Horsley  fcrfiniates  the  |K.'rL-entap'  of  eiifjes  of  bydn»- 
pliobia  fiillowiiig  tlie  biles  itf  animals  shown  to  lie  rabid  as  about  HI. 
lJ()uU',  however,  «»ys  that  the  nroiiortion  fixed  by  Hunter  (&  (X'r  eenL) 
approaehes  nearer  tht'  truth.  Foliowintj  bites  by  wolves  the  |>erceuta^ 
of  eases  is  far  higlier,  varjiug  apparently  from  40  to  SO  |ier  oenL 
of  those  bitten. 

Diagiioeja. — Gn'at  su^pieion  hon.  been  thrown  upon  the  iliapno-sis  in 
a  lai^e  proiiortion  of  the  eases  of  repitrteil  rabies,  and  niueh  Im.-  Ix-en 
written  about  lysj*ophobi!i.  or  pr^eudo-hyilRiphobia,  the  result  td'  fear. 
Jfumerous  eases  have  been  reconled  in  whieh  patients  apparently  siiHer- 
inp  fn>ni  true  rabies  suddenly  rceoveix-d  when  the  animal  by  whteh  tliey 
were  bitten  appeared  liefoiv  them  well  or  when  they  were  eonvineod 
in  wine  oiher  way  of  the  flWrce  of  rabie*  in  it. 

In  a  wi-ll-marki;d  ease  of  rabies  there  kIiouM  bi-  no  jrreat  liifiiculty 
in  making  a  diagnosis.  No  doubt  a  part  of  the  difficulty  usually  ex- 
[►crieneed  is  due  to  the  extreme  rarity  of  the  disenw,-,  few  nhysieijins  in 
this  eountry  having  had  ihir  npjKtrtunity  of  K-eing  a  (iiiigle  va^.  Ry 
far  the  most  eharacU.'rif*tic  symptom  is  the  peouILir  respiratory  spasm 
(taiiscJ  by  attenijitsti)  swallow  li<iui<ls,  and  where  this  is  pn-M'Ut  inenused 
sijjnifieanfe  is  given  tt)  it  by  the  nislory  of  a  reeent  bite.  Theiv  is  mri'ly 
(simie  difficulty  in  dilfcrenliafiiig  i-.diies  from  t'-taniis  and  ivrtain  forms 
of  oi^iiii"  <iisease  of  the  bmlu  and  insuiity,  but  in  true  rubies  the  oeeur-. 
renee  of  the  respirator)'  s|Hisms  with  inereasing  intenait}*  and  fn^jUfner, 
the  inteniiv  liyperwi-lhesia,  and  the  existence  uf  great  menial  disnirbnnee 
— these  svinptoiDji  folhtwfd  |K'rliaps  by  paralysis — make  the  ditifrni)sis 
elear.  Tlie  abs^-nee  after  dtiitli  of  gnis?  legions  sntTK-iunt  to  aceouni  for 
the  eondition  during  life  iiinvases  ihe  i-ertainty  of  the  tliagnofiit.  This 
may  be  absolutely  ">tifirnie<l  by  the  inoetilation  of  rabbits  with  the^inal 
cord  after  the  sui)durid  nieth<xl  of  l\isteur. 

PatfaoloeioaJ  Anatomy. — There  is  a  remarkable  variation   iu  tlie 
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poH-mort(>iii  Ipsiuutt  fuuiic]  in  JifToivtit  vwee  of  rubier  a»  it  DceuF»  in 
nniinalK.  Not  iufrc(|ti<-iitly  tlHTc>  an<  tio  iimciiiM-oiiitml  i-lmiijtrt'H  fotiml 
after  «lenth  wlii<-li  arc  in  any  wny  churactcnstif,  hut  in  ilm-y  i-.i^^-s  fMviir- 
rin^  in  <i<)jr>,  wliicli  niny  he  considiTi'nl  moA  lypi<".il.  \\v  t'unl  that  the 
mucus  incmhranc  of  the  niouth  iinil  IliiK-cs  is  j^ivmly  I'ongcHltfl  »n<l 
CTA'civd  hy  H  thii'lc,  teuaciou:*,  niucuU'i  or  miico-punilent  weretion,  often 
mixtti  with  itirt.  Thu  mucou:*  lUfnibrunc  of  the  Uirv-tix,  trachf?!ii,  unU 
bmnchi  ni:iy  iilw  present  Minihtr  iipn*?aranoe*i.  The  lungs  nn>  usually 
WMitfcsiisl,  :ni<)  thvrc.  may  ho  iii'li-i-liial  hi*niorrEiaj:<w  into  th^^  jih^nra. 
Thr  hciirt  nnil  rli*^  lar^c  V(*ss«'ls  arUinjr  fmni  it  arc  iMU:d  with  dark 
hI<K»J,  i-onipk'ti-ly  fluid  or  wtntainiiig  "nly  hsoft  dark  rh>t!4.  Tlic  nmst 
<-luinM-t(.TisliL-  i-luinj^es  ant  fonnd  in  tiiu  titonuu'h.  Ttiii^  \»  uiiuallv  tilU'il 
with  alt  6»>rv>  of  fiiroign  bodice  if  the  unitnal  ha!>  been  free,  or,  ii  it  haa 
Ui>n  oonlini>(l,  with  j^iir-h  as  an-  within  iwich.     In  nninmls  which  have 


bei?n  mnninj;  hm.-*,  hav  and  «tmw.  nip^-es  of  wood,  poal,  leather,  |)ortinni( 

"  "         lu  fiecL'S  aru   indi-c-riniinati'ly   iiii.\ 

t'lp'ihrr,  and  not  infn^>i|U('iitly  Hiniitar  titntcnt^  art'  f<nin<l  in  \)\f  .■"ItiiiII 


at  t'loih-s  HtoiiL';*,    Kind,  curth,  atiu   fteco:!  aru    indir^Tiniinati'ly    iiii\i,'<) 


intexttneK.  The  larg«*  intcrtinc  i;*  often  eni|>ty.  Tho  inno«Mi«  mcmhrane 
of  tlic  etomatih  and  of  tht>  i^niall  intestine'^,  pnrtir-iilarly  of  tlio  stomach, 
«J]OW>i  changes  (jntto  iHJinihir  to  thoc«o  fonnd  in  iho  ihrmit  and  larynx,  hut 
in  ji  hi^liiT  do|inv.  The  innctiUf  nn'nihnnie  of  ihf  «lomae'h  is  inlwist-ly 
AWiilIcn,  hv[x'ni'nii<',  tilU'il  with  extravasations  of  MikkI,  anil  niay  lie  the 
."•■Hi  «.f  luniirmu!*  rnwion.-*.  It  i:<  mven^I  witli  a  thick,  lcnaeinu«  innuuc. 
Tlw  intiT;<tiiial  ninoiiis  nicinhnim-  pnisi-ntri  ihc  Nanio  u|iiK*arant>c  in  a  h-m 
dejcree.  The  kidnovf)  are  (Mtnumndy  swollen,  of  diniinishi^l  consistence, 
out]  .nhoH  tnitrkcd  hy[H'nvniia.  The  hlaiKlcr  i.s  empty,  or  at  nioHt  cttnlains 
a  sinnll  i|iiarility  of  clcmdy,  and  it  may  Im'  ulhinninoiirt,  urine;  oi-ejision- 
ally  tl»n  nriiif  t-ttnt^tins  hl«*xl.  The  nineon*  niendtRino  of  the  bladder 
b-  iil»»  jiwollen,  and  wtnietinics  shows  pt'tecjn'al  hemniThaj^'w  into  itn  Rd>- 
•lUinne.  In  the  wntnil  ncr\*ou3  aVfrtem  there  ore  no  charaeteriMic. chnnjcca 
vijiible  to  the  nakwl  eye.  As  a  rnle,  there  is  marked  bypeneniia  of  the 
>:pinal  eirril  and  the  ini>ihdla  and  their  meninges,  arnl  iHHiisionallv  niinnie 
hennirrliaiie?  may  I»e  fntind  In  the  door  of  the  n.>nrtli  ventriele.  The 
bmin  anil  its  aieninfre?*  may  al^j  present  the  sune  appearances,  but  these 
are  not  eon-^t:\nl  nr  eluinieterisitic  enoui;h  to  have  great  sijjnifiranee.  Not 
infnHpu-utly.  e-!iH.-^ially  in  th<ise  eujww  which  terminate  rapidly,  theiX"  ntay 
be  few  or  no  lesion!*  in  any  way  eharaeteriHtie.  Tlie  -ttitmueh  nmv  l>c 
«m)ity,  and  at  most  the  n»ne»iu»  membnnie  of  the  n-piratory  ami  aiimen- 
torj'  tnu'th  ap|H>ars  swnHeu  anil  somewhat  hypeni'mje.  The  inU■^tilles 
nuiy  contain  no  normal  pn»ducts  of  stonmeh  digestidn,  and  the  eonteiiu 
nhuwr  little  iir  no  bile-staining.  Then^  may  \h:  nothing  else  alinomud 
fmtnd  in  the  tlHirarie  or  alMlominal  viscera.  The  brain  and  spinal  eoni 
rreiy  iin'-o-nt  no  ehangeii. 

In  man  the  ]M>si -mortem  ehunfres  ap|Mirent  to  the  naked  eye  arc 
4-»Miitudly  tho*  of  an  acute  infeetinu>'  di.'^ejiM',  witli  iviSMblv  more 
nuirked  e.mj^'stinn  of  the  nnn-ous  membrane  of  ihe  alimentary  and 
re».pinilorA'  tmets.  anil  nrnw  nuirked  hyjK-nemia  of  the  brain  ami  spinal 
(xinl  and  their  meninges,  than  is  nstially  pre!<ent  in  other  typeis  of 
htfeetiftus  dirteaiv-.  It  w,  however,  rather  the  nlwennc  of  characteristic 
vltantfcn  whieh  h  sitrniflj^nit  in  niwt-mortemson  suiipicioiis  ca^«s  titan  the 
prvMi-uL'e  of  any  detiniie  pn>s,-<  hjsiuns. 
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TTie  microeicopiciit  findiiig;^  in  the  s])imil  canl  and  medulla  are  more 
charaeteristic,  and  it->*iBt  in  lite  diiigtw^iK  of  duubtful  wwh.  Stx'li-tns 
i-hoiild  be  made  tlinnifjli  the  liulh  or  cen'ical  divi^^iim  (if  tlu*  <'tiril.  Iti 
these  regions  there  is  found  miorfvscrmieally  niHrkc<l  hyix-nvmia,  with 
KTiva.4>ular  fnei  of  cmtiryunic  wW  inllllRitiuii,  mid  liltk-  mjiluk'.s  uf  em- 
n'onie  eells  surrtMindin^;  ilfjfcnorju-d  »r  pmlifemtin}^  ner\'e-ocIU,  If 
thi'sc  iiodiilurt  are  wot  found,  i>n>Ud»K"  the  ctitw  U  not  niliicii:  if  found, 
iiniliaitly  tlu*  rai*  U  riilii«w.  The  iitnluK's  an;  k-sr?  rrnii'iiicuous  in  nninmis 
Kilknl  ill  the  first  stages  of  raltics  than  in  those  which  have  euceumlx-d  tw 
the  disca^t'. 

\\\'  may  also  find  (1)  hyiH-neinia  and  uoutc  cwlema  of  the  meninges 
with  small  hcmorrhag*'^  around  some  of  the  vcflseU ;  (2)  imiliftTitioii  of 
the  epithelium  of  tlit;  emtral  crivLro-spinal  cniial,  beniorrlutgi'5  in  llu* 
gmy  matter,  ami  oliIit<>niti(Hi  or  ihromhosii^  r)f  some  of  the  small  vew^U 
\t\  11  liyaliin'  pi<riiicnled  fubstiuifc,  by  k'U<-wytes,  or  by  liyaliiie  depeneni-  ^.»i- 
titin  ;  (.*i)  liitle  f<K-i  of  lit'^'nt-nitioii  in  tJie  gray  matter.  These  foci  are  -^»tw 
i>ften  vi^iible  to  tlie  naked  eye. 

The  lesions  *if  the  iierve-crell.'*  in  s{M'eial  regions  an?  elianioterirtie,  — E3»'- 
TIu"}' f^insi-it  ill  the  signs  of  prolifemtitHi,  and  even  in  the  pn-scmre  of  "^  f 
several  crmill  et-lla  in  the  phu'e  of  a  lary»;  om-,  or  in  a  uiiifonu  tU^iiera-  — -"■ 
lion.     Mononueli-ar,  iiiid  nirely  polynuch-jir,  rell?'  of  Ivnipluilic  origin     «*  ° 


invade  the  ikroloplasiin  of  the  eell  and   till  Uie  periwlhilar  lyniplialtc    «3^i*j| 
KputTs,  dilating  (lieni  to  form  no(k'.>i  (Koux).  j^H 

When  a  hnnian  Iwing  hii^  keen  kitten  liv  an  animal  which  ha?  Iw-en     MS^^ 


'*«f 


afterwuttl  killed,  it  i«  advisdile,  if  iwissihle,  to  make  a  diagiiofis  fi-om  tlie 
autopsy  luid  the  mifrtirtcopirjil  examination  of  ihi-  iiHKkilla  and  coni,  fo 
that  pn)i>er  advice  may  In-  given  regiinling  tlie  ne^'cjsnily  of  tn-atnieilt. 

I'ropfnifaxh. — The  im|«irtaii«'  of  prevention  in  any  diseani"  i^  pro- 
portionate to  its  freqiir^ncy  and  nioiiality.  and  while  in  hvdrophobia, 
ueeause  of  its  rarity  in  man,  the  prevention  is  seeminglv  of  lesj*  import- 
nnee,  yet,  becaurt'  of  it8  alnnwt  nniversdly  fatal  emiiiig.  pniphvlaxi^ 
betwniej*  of  gn-jit  moment.  As  there  is  positive  pnK>f  that  the  (fis^ise 
is  the  result  oivly  i>f  iiifeetion,  and,  in  the  vast  majority  "f  «-n«'s  "f 
infc<^on  through  the  bite  of  a  nibid  animal,  ilie  prevention  of  hydro- 
phobia in  man  re!*olveH  itwlf  into  the  prevention  of  rabie*»  in  antnuiU; 
and  experieriee  has  sliowii  without  qiiostinn  lliat  lhediM>a-«>  in  animals — 
ill  dojis — ffin  be  eoniplctely  sIam|K'a  «mt  by  the  efficient  enforcement  uf 
laws  ri'iiuiriug  the  registnitiuu  ami  muzzling  of  dogs.  In  Prussia  the 
diHciit^c  lias  iH-eonu'  pnicttcally  extinct  ihroiigh  sueli  nieniiH;  in  Holland 
the  winie  is  true  ;  and,  in  fact,  in  every  (^Hinntrv,  city,  or  district  in  which 
laws  re(iuiring  the  muzzling  and  regijiteringofdogs  have  l>eeii  eflieiently 
enforced  the  disciu^e  has  promptly  nml  completely  dis!ip|>caiTd. 

Treatment. — Prcrrtttive. —  In  188-5,  after  a  kmg  s-ries  of  ex|)er- 
inienlal  investigations  on  animals,  Pnr;tciir  nniKnnutHl  the  disttiver\~  of 
n  methiMl  for  the  prevention  of  mbie;*  in  those  who  had  lieen  bitten  hy 
ndiiil  dugs,  anil  in  -luly  «>f  (hat  year  be  first  applic<l  the  treatment  to  u 
hnniim  being  in  the  ca^o  of  a  boy  nanu-il  Joseph  Mei.^cr. 

The  Parteur  wysteni  of  treatment  dcju'iidf  upon  the  following  nbwr- 
valiom^:    (I)  tla-  iidiic  virus  is  t^smi'lally   pn<K>nt   in  the  medulla  and - 
spinal  coni  of  aninuds  iIcimI  of  nibies ;  (2)  by  the  sueeessive  siibdunil  ^ -*^  i 
inovulatiou  of  rabbits  with  an  emulsion  prepared  from  tlie  spinal  tvnLfc^''^^ 
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of  an  animal  dead  of  mbica  the  innilHition  period  is  };nidiial)y  eUortened 

ontil  it  finnllv  Ihtoiups  fixt'd  at  .^cven  or  cipht  davs ;  (3|  .spinid  conls 

rfmovt-d  from  aniiiiula  thai  iiavf  diet)  ufter  eucli  iiiiK-iibitiiHis,  if  dried  in 

(*tcrili»'il  jiirn  over  [lotiifUi  at  ii  tcniix-nitun*  of  jitwHit  1'^°  F.,  (rnidunUy 

LjutSf  tlifir  virult'nw?,  and  at  the  t-iid  of  fourteen  davs  ixrv  inn"X'iutiis  wlii-u 

^■JKil  fur  tlH-  inix;iilalion  of  ainnuits  or  inen ;  (4)  if  an  aniniiil  ur  man  is 

r  tooculalc^l  on  j*M»'re<Mlinjr  days  with  tlir  spinal  ^irds  which   havi'  hit-n 

driwl  for    suct'ewively  shorter  |ieri(KU,  tlit-    iiKlividiuils    :nv    jrmdually 

rendered  ini^nw^rptililc  to  the  more  viridcnl  eorils  hy  those  of  less  viru- 

lenoo  which   wen-  previoimly  >i!«od  ;    (5)  if  these-  inot-nlation-i  are  made 

after  an  individual  haw  Ihwi  hiri^n  by  a  rabid  ihijr,  pmtwTiion  muy  be 

I    still  eonfemtl  in  tho  majority  of  instanrc.-*,  providin>c  too  riuich  time  has 

I     Dot  elap*ted  l>«twe(*n  the  bite  and  the  t>t.')j:inning  of  the  inocnhition^ 

Tlie  fi>rnud!i  for  the  Ijvntnient  of  onliiuiry  hilett  (not  tliofie  nlmnt  the 
liejul)  in  given  Ix-low  ; 
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P<ir  bites  almiif  the  bead  und  face  a  somewhat  intcnaificd  m<>thnd  is 
employed. 

From  I-S8*i  til  I>*9!,  iueUi!iivi\  nearly  10.000  [»er^nrt«'cre  inocnlated 
in  the  Puiiteur  ln!«titnte,  with  the  nsuk  tis  -ihiAvn  behnv  : 


Y«i. 
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1  n  the?**  stntistif^  in  the  later  yeai-s  the  di-aths  hnve  l»een  excluded  when 
they  occurred  within  fiftfon  davs  of  ihe  last  iniicidation,  as  it  wa^  then 
iis»atn<il  lliut  iIm-  virus  intnHhii'*il  bv  the  bite  was4  iM-tiiiji  on  the  centrni 
ncn'ckus  system  brforr  imnnniity  h.id  IxH'n  eonferred  bv  t)ie  inoculations. 
Then*  Mere  five  cases  of  thii4  kind  in  tlit;  year  !8f>],  whieh  Iiave  bi*m 
c>xclud<-cl  fmrn  these  statistics. 

The  enscR  treflte*!  have  Iieen  dividetl  into  three  ehit^se-':  ((i)  iktsous 
bitten  by  di;gs  In  ^Yhic:h  the  exititeDce  of  ruhie^  was  pi-oveil  by  inocula- 


444  BABIES;  HYDROPHOBIA;  LYSSA. 

tion  or  by  the  subsequent  occurrence  of  rabies  in  another  animal;  (6) 
persons  bitten  by  animals  iu  which  the  existence  of  rabies  was  cunfirmed 
by  a  veterinary  surgeon  ;  (c)  j)ersons  bitten  by  animals  suspected  of  ha\nng 
rabies.  Roux  refers  to  710  tai<es  treated  in  Class  a,  where  the  bites  were 
on  cxposetl  iwrts  about  the  head,  in  which  only  24  died — a  mortahtj'  of 
3.38  jjer  cent.  lie  declares  that  the  mortality  in  this  ela«s  of  cases  with- 
out tnatiuent  would  be  about  80  per  cent.  It  is  particuhirly  in  those 
CiLscs  in  which  the  bites  are  upon  exposed  parts  that  the  mortality-  is 
greatest. 

Whether  we  accept  as  final  or  not  the  statistics  of  the  Pasteur  loirti- 
tute  as  tii  the  efficiency  of  the  treatment,  yet  it  may  be  safely  concluded  from 
the  results  of  the  Pasteur  inoculations  that  there  is  comparatively  little 
danger  from  the  inoculation  itself,  and  that  the  mortality  in  persona 
after  treatment  bitten  by  dogs  known  or  suspected  to  be  rabid  is  far 
lower  than  it  lias  ever  l>een  before. 

Treatment  of  Bifen. — In  the  immediate  treatment  of  bites  from  ani- 
mals supi>ose<l  to  be  rabid  the  main  object  is  the  elimination  of  the 
poison.  If  the  wound  is  in  an  extremity,  where  the  circulation  can  be 
controlled,  a  ligature  should  be  immediately  applied,  bleeding  promoted, 
the  part  thoroughly  soaked  in  an  antiseptic  solution,  or,  if  it  is  a  punc- 
tured wound,  the  wound  sucked  and  the  mouth  after«-ard  repeatedly 
washed  out  with  a  disinfecting  solution ;  intermittent  squeezing  and 
wringing  of  the  jmrt  while  it  is  soaked  in  wanii  water  is  an  excelleot 
methml  for  ]>niiii(jting  bleeding  and  eliminating  the  poison.  The 
wound  niiiy  be  <ij>cned  to  its  depth  and  cjuiterized  with  actual  cauterr 
or  M-ith  minend  acids  or  nitrate  of  silver,  or  the  woimd  may  be  excised. 
The  more  (juickly  and  completely  the  poison  is  eliminated  after  the  bite, 
the  less  is  the  (hmger  fn>m  the  brte.  However,  thert^  is  g<HHl  n-ason  to 
believe  that  even  if  the  treatment  of  the  wound  is  not  begun  until  seme 
hours  after  the  woiiini  was  inihcted,  vet  a  amsiderable  measure  of  pro- 
t(H'tion  may  be  thus  gninted,  for  it  seems  pn)bable  that  the  p>is()n  may 
be  localized  for  a  considerable  period  at  the  (Hiint  of  its  iiitnxluction ; 
Iicncc  in  any  easi"  wlicrc  it  is  thought  ixissible  that  the  wound  was 
iiiHirfc<l  Iiv  a  r.ibid  iinimrd  it  should  be  thontughly  washe<l  and  raute^ 
izcd  even   If  a  considerable  jieriixl  has  elapscil  since  the  iiijuri'. 

T/irrii/ii'iifir  Treat iiui\t. — J>uring  the  incubation  p<'ri<Kl  the  [wvohica! 
treatment  is  of  special  inqiortanee.  (ireat  care  should  be  taken  to  diir 
traet  tlic  pjUient's  atteiilloii  from  the  siibjeet  of  the  bite,  and  nothing 
sliiinlil  he  .siiid  ur  dime  whi<'li  directs  attention  to  it.  The  other  nuos- 
iircs  (hiring  the  p<'ri(id  of  in<'ubation  jM'rtain  simply  to  general  hygiew. 
Alter  syiii[)li>iii>  liave  appeared  there  is  little  n'astm  to  anticij>atcaiiytKii¥ 
liiit  a  fatal  result,  and  tlie  treatment  should  be  pnri'Iy  symptomatic,  ami 
e<iiisist  in  (he  ii>e  of  spinal  and  ceivtind  sedatives  and  aiitisjKisniodics 

Sune  (il)-^  rvalions  have  recently  been  reiH)rte<l — psirtienlarly  V 
Chaiitcnicsse,  Tizzoni,  (Vntaniii,  and  Bsibes — wliicii  offi-r  brigiit  hopi' 
ill  the  early  fiitTire  of  the  jierfeetioii  of  a  sp«H'ific  means  of  treatnw'"' 
of  liydi''i]iholiia  tlironj;h  the  use  of  an  autitoxine  sejKirattMl  from  "^ 
blood  of  animals  \vhi<'li  have  lieeii  rendereil  artificiallv  immune  •*' 
rallies.  The  obs^Tvations  thus  far  made,  however,  are  as  vet  too  incon^ 
niete  to  render  tlie  measures  available  for  the  practical  treatment  of 
liydniphobia. 


GUNSHOT  WOUNDS. 

By  p.  &  OCUHfER,  M.  D. 


Xn  clfLsa  of  iniuries  hits  nmnp  cM-fiiiiiwI  the  ath-nti»n  «f  siiijteons  and 
(nin;i<-'iil  writers  Uiau  tliost-  [ii-uduowJ  l>y  ticin.«liot,  hiuI  from  the  study 
nf  rm  othiT  cliiss  luis  pniitcr  InMielit  atvnieii  to  tlie  iirt  (if  sijr;!r<Ty  in 
(p-iu-ral.  lint  tho  j^eat  changfj*  that  iu  very  ntt'nt  tinies  have  b<vn 
nuule  in  weajKms  )»  tnic»iK-s,  ami,  especiaUy,  in  tlie  trealuu'ut  of  all 
woiintls,  iiW4fwiijitfts  nHnuAiderotion  of  nut  n  few  questions  c^tnmvlMl 
with  the  luitnre,  ihfi  care,  nnd  the  rcsuhs  of  the-*  wnnncU ;  res|Krling 
which  iriiK'ti  tJiat  lias  btfti  wntb'n  is  now  of  historic  rather  than 
|ip.t(-tii-al   vahie, 

.\ff  met  wiih  in  civil  life,  ptini^hot  wouutU  are  commonly  pitxlueed 
by  pistol  ImllM  or  BDinll  !*hoi ;  in  militury  servioc,  hy  rifle  bullets,  by 
laffie  oolifl  »hiit  or  shell,  or  hy  biillii  thrown  out  from  cai^e  or  canister 
ritioi.  A  .<[nall  proportion  of  the  injuries  an*  (3inH«Hl  by  i-aps,  hy  |Kir- 
tionxs  uf  a  jjCnn  whieli  hu.s  hursi,  or  hy  a  itplinter  of  wood  or  a  piece  of 
KUme  or  metul  sut  in  luotiua  by  impattt  of  u  idiot. 


BIlSSILES. 

Small  sho!  vnr)'  pnwtly  in  size  and  weiplit,  the  extrcmew  Ix-ing  "fine 
du*t,"  the  iKirticles  of  whieli  weigh  le?«  than  -X  pr.  wn-h,  and  hneki*hot 
of  .+4  til.  diameter  and  l-j^t  prs.  w«-i}ilit.  I'lHtol  balls  aLw  are  of  various 
shniw-s,  sizes,  and  weijjhis.  ninj^njr  frr)m  a  ejdibre  of  .22  to  Ao  of  lui 
inch,  and  a  weight  of  fntm  2o  to  2oU  gn<.,  all  more  or  lcs6  ounicul,  made 
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iQch,  anil  ID  weight  Frcini  400  tn  700  grs.,  nml  evt-n  ((mIiiv  tlu-  :*or\Mce 
bullt't  itf  our  iirniy  Im.-  ii  diiiiiifttT  of  .4ii  in,  ;iini  a  wt-ij^Iit  of  500  {rrs. 
Ven*  soon,  hmvevt-r,  in  <'»tn)mi>n  willi  otIuT  nntians,  we  will  Iiiive  a 
Hianilant  ride  of  r^niall  ealtljrt*  :tii<l  a  hiitU't  <jt'  itie  niiMleni  type,  luui;, 
slenilcr,  PvlinrlrtMijrival,  of  ealihrf  iif  iilinnt  ..'JO  in.  Madi-  ul'  liarclened 
lea<l  (lead  and  aiitiinoiiy),  the  ii<.'w  bulK-l  i^  itivereil  with  a  tldn  j:urket 
i)f  :*ie*.'l,  i-upiKT,  nickel,  ur  an  alhjy  uf  tlit-w  nK'taln,  with  ur  without  zinn 
addition.'  To  further  wdiioe  itrt  wpiffht,  it  han  bct-n  pmposrd  to  tunnel 
it  from  end  to  end,  making  nf  it  a  .sort  uf  piin<:li.  The  wei|(ht  of  the 
bullet  i^cMied  In  tlie  Kiin>iMiiii  iirtnie^  varieis  fnHii  lo-j  t*i  24o  grs.,  and 
it"  lerijrth  from  tif,  to  4  fsdiht-e-i.  Tliat  the  dejairerl  monienliim  may  Im? 
had,  lessened  weijrhl  is  »i»m]»en«»tfil  for  hy  iiuTfa.<ed  velix-ity,  ^iOOO  feet 
or  over  per  ^s-oiid  (2071  fei't  with  the  licrthier  eiirWine  of  the  Ki-etieh), 
inHtead  i>f  l;i()0,  :w  is  (he  cain*  when  blark  powder  iind  the  Springfield 
ride  nre  iiwil.  Beeautv*  of  its  .swifiiicMt  of  flight  and  the  iiii!n-uM<d  rotji- 
tjoii  due  to  ihe  ehiing^l  rifling  of  the  iriei'-e,  thf-  trajeptont*  of  one  of 
thesi*'  hiilletri  it*  ven.'  Hat,  its  niiigt'  very  loni;,  and  its  penetniting  i»ower 
ver\'  gTciiI.'  It  i.i  little  likely  to  he  defonited,  snul.  e-*]M'eialIv  when 
fiteel-niantler),  any  ileformity  produced  in  n^^nally  hut  a  ^^li^'-ht  flattening 
of  the  a|H'.\.  It  alniOft  never  breaks  up,  and  Miliiting  or  stripping  on 
of  the  jaekct  in  part  or  whole  is  riirr ;  partieularly  «»  wlien  of  steel, 
copper  yielding  nmeli  nioiv  readilv.  Buriiig  nither  tliaii  e^u^hing,  in 
vprj-  exeepttitiial  niM-H  h«lging.  and  then  otdy  when  iiiiir  the  end  of 
a  long  flight  or  after  having  previously  eneoimlei-ed  tmu-h  lY-si.-rtaiu-e, 
thi'*t^  new  bullets  aiay  be  expeeted  to  pniduee  lesions  in  many  respeets 
dilTerenl  fnnii  tlnwe  met  with  heretolore.  Kx|>eriinentally,  nnieh  hiw 
bei'n  determined,  and  the  liiiiittHl  exnerienee  that  ha*'  been  had  in  reti-nt 
wars*  in  Afriea,  South  Anteriea.  anu  Asia  eonfirnis  the  re^^ults  of  the 
experinieni*  made  Iiy  KunnK-an  and  American  »ui-geoiiK^  ii|)on  animals 
and  human  eadaven^ 

(jKNKitAi.  CuNsihKiiATioNK. — With  few  cxfepthms,  gimsliot  woimds 
are  of  tile  lacerated  and  eontuiied  unler.  Aenonling  to  dirc-etiou  and 
mmm^ntuni.  the  shot  may  gnize  or  bniis)-  the  surface  of  the  1m«Kv  may 
enter  and  hxige,  or  |kl=s  through  and  out. — in  other  words,  eontuse.  pen- 
etrate, or  jK-rlonite.  In  pn»poili"ii  in*  the  bullets  have  been  made  hanler 
sikI  their  vehwitv  inercase*!  the  like!iii(»id  of  their  lodging  in  the  Ixxiy 
\iA»  l>een  Ies)*?i>eil,  (*•>  that  even  in  the  pistol  wounds  of  civil  life  perfora- 
tMin  is  of  frequent  oceurreiuv,  or  the  l>ulh't  is  often  found  to  l»e  Imlged  just 
under  the  »km,  the  elastieilv  of  which  has  prevented  its  pas-ting  through. 

Leaving  out  of  eonpidenitiori  the  injuries  iidlielet)  within  the  "  zone 
of  esphiftive  aetion  "  and  alVec-iing  hoTii-.  thai,  with  few  exreplioiiji  have 
up  to  the  present  lime  Ix-cn  only  eX|H"'rimii-iitnlly  ]>r«idue«l,  and  in  which 
the  exit  woumUaitfof  ven'  lai^e  size,  the  old-time  great  dillerenee  in  the 
Biw^  of  the  woumis  of  entrance  and  exit  no  longer  exists,  even  when  the 
ball  Im-  passfil  tliMugh  Uine.  The  diameter  of  each  wound  U  about 
tJiat  of  the  bullet  ;  it  may  be  a  little  smaller,  it  may  he  a  little  larger. 

'  ftw  mliU?  al  fort  nf  ["ik"'"  "t-t-i- 

*  Tti4'  ilitrrw  nf  jNineinliiiri  att  ornniwrvl  with  ihu  of  thi"  oM  bulkl  is  shovn  liy  tlte 
BuyM»|iantiai;  Gjrtiri!  (Fif;-  14i>  Utkcn  froin  AnL  tititf.  Iji  Girde'*  rvport  to  iheSurj^n- 
Gmernl  nf  niir  armr. 

*  Deliiniie,  rliuvwvv,  Clinnwt,  Nlniln',  K'v<'lH>r,  Briiiia,  Buach.  Reg«r,  MotnBow, 
Tautivt,  I'anlow,  llulNiit,  IlorJcv,  I^  (i»i\lc,  ami  ollien. 


The  skin  ab*mt  tlitMvonnil  of  futnuire  isoften  somewhat  cleprpsjvd, about 
the  wouud  of  exit  everted.  Beth  wuunJs  may  appear  iH  "w  juade  with  a 
punch ;  that  of  exit  is  vcn-  often  Mellatc,  triaii)^ilar,  or  even  lineiir.  A 
nurro\v(lnrk-colorc<l  ring;  jiurroiiniUtheopeninij.esiM-eiany  that  of  cntniiiop, 
ihi«r  not  to  the  hcjit  nf  the  niiot,  but  to  the  exIravaNitioii  of  bliMHt  fn»n 
Vi!srt4-U  of  ihi'  sillK'rfici.lI  fjl-si'ifi,  which  biv;iiis<'  i)f  its  k'-weticd  rl;i.-tiritv  I*, 
wniewhat  t«trip|K-(I  olV  tlie  ^kin.  As  far  lieiek  as  the  time  i«f  I'art*  ami 
Matins  \i  wat3  deiiiunslrH It'll  tliiii  the  shut  vrae  not  hoi  eiiou);h  to  i^iif 
)I«n]K>w(ler  in  saolts  into  which  it  had  been  fired,  and  eould  not  therefoi* 
bum  the  edges  of  a  wound,  ^^'hen  the  wound  lias  been  intliettHl  at  ven' 
elosc  ran^e  jKiwdcr-Waiiiinj*  <if  rhe  pni'ts  ha--*  bwn  often  observed  ;  witn 
tlie  use  of  metallic  e;trlri<!iics  and  the  improvement?'  in  [K)wJer  nianufni*- 
rnre,  ssecuring  more  lhoriitt>:]i  eomhii--tinn,  such  staining  is  lutvmiinf;  Ifss 
and  less  frequent.  The  dlstanec  at  which  the  marking  may  occur  Ls  hy 
no  means  absolutely  determined  (a.*  reported,  varvins  between  2  nod  10 
feet),  and  cannot  lie  (lefinitely  stated  because  of  the  varintion:^  in  llie 
HUalitv  of  pouder  uiimikI.  In  rH>me  experimeutu  iiinde  by  Pr<.ife!«^<irs  Fnjst 
!ind  l^aillctt  of  tliir  Darttuonih  Mrtliciil  ("ollep*;  thrt;e  yi-nn-  apo  with 
\\'inche:*ter-rifle  eartridj^es  oil.  .41,  tired  from  a  revolver,  it  was  toumi 
tliat  at  '<i  feet  di^tajioe  heavy  wrapping  |ju|>er  was  "  perforattxl  ^vith  desii 

FlQ.  1& 


UulUplv  ibul-wauriili>  "T  uniis  naA  (lortc.    Tlif  npMiIni;  over  Uur  f iilne  wits  prtwIucvO  liv  i>r 
tiol  t>V  lilt'  buU     [Cmit  III  dlicliiiMli  U<B]>IUl.  3SM.) 

sharp  anyular  holes  in  yii-nt  mniiluT.     Tlicse  Ihile?',  thoujfh  less  in  nuni- 
lH;r  at  tlie  circuniier'enee,  extended  1  ^  feet  fnun  the  hullet-lnde  or  ouvi 
a  circle  3  feet  in  diameter,  tlie  bullet-Iiolo  iK-iiift  in  the  eentre." 


XTWTLES. 
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At  tim^  tho  course  of  the  hiillet  mrrieo  it  in  and  out  nnil  in  Mtid  imt, 
mvirijr  rii*  to  two,  four,  six,  or  more  woiinda  (eee  Fig.  loj,  or,  if  lodge- 
']Dt>iil  tiiiiillv  lakes  pluce,  three,  five,  etc, 

Oj^t-jisiniuillv  it  may  Iioromo  n  qtiosiion  whether  (wo  cxiHting  wounds 

are  tl«jf»e  iif  eiilnuiee  and  exit  nl'  a  ^iIl^le  \ni\\  or  of  entranee  of  two 

balitt,  but  the  nnnwerwill  likely  he  found  in  the  po-Jitiou  of  the  ojieniiij^ 

rchitive  to  tlw  !ine  of  fire.     At  times,  beeause  of  i^litting  of  the  bullet,' 

Kifi.  16.  Fio.  17. 


^' 


ExicMor  vivw  (A.  M.  it..  Sett,  I,  i>pec.  SUtk  luiortor  view. 

there  may  be  two  wounds  of  exit — a  noudiiiiui  whieh  is  nuieh  h?ss  likely 
..f  i-«-'»Tirrenee  now  thsin  fnrnierly,  ?:ineo  the  pif^tol  hall  is  ?4>  often  of 
luinlcned  h-ad.  an<l  th»r  umulU'd  rille  bullet  will  maintain  its  iuttgrity  uu 
nialti'r  what  it  Kirikis  in  ih<>  Utdy. 

Tn  itj*  jKbisjige  thi'nti^h  any  tisane  the  shot  enmmonly  destrovs  out- 
right that  which  i.-^  in  front  of  it,  and  to  a  VHriahle  ili^taiiee  devitalizes 
tlmt  whieh  fnirrounds  its  track.  TIte  j*i"eater  the  elantieity  of  the  tif*ue, 
the  U"^  iIh>  diriH't  duAtruetion  ;  e.  ff.  the  Kkiti  iitay  be  only  Hptit,  <ir  the 
rrnnium  may  b<>  piereed  and  yet  but  a  enu-k  be  ob^-rvcd,  or  even  this 
not  l.>e  diwovere*!.  Tlie  gnrw  anntomi'.*al  i^triMture  of  the  |mrt  may 
gnsitly  limit  the  ih-'^truelive  artiun  of  the  biille*,  as  in  a  nnisi-le  limei- 
tudinally  traverse^!,  in  whieh  the  tniek  nwty  be  trsiretl  witii  great  ditficiilly 
or  nut  at  all.  The  area  of  tie  vital  izutiou  vane»i  with  the  tii>«ue,  the  »ixiCf 
aliape,  and  vclm'ity  of  the  hall,  and  the  period  r>f  Hif^lit  in  whieh  ini|xict 
occur*.  Statetl  in  a  (p^uerai  way,  it  is  iteriiltflly  U-jiJ  tlian  in  former 
ttinee,  the  bulletj^  beinc  jijuailer.  less  defonm-d,  and  having  a  i|iiirki'r, 
steadier  Hif*ht.  In  the  exjK'rimenU  that  have  been  made  It  has  bi-^-n 
ootired  that  in  the  early  and  late  fMirliivus  of  their  fjim:ht — i.  o.  witlnu 
;j<Xl  ti>  .VK)  yaniri  and  beyond  1K(H)  or  2*KM)  yard." — the  new  army  hulleiu 
d<^r«ty  a*  mueh  us,  or  more  tlian,  the  hnlh-ts  jm-viously  iii^ed,  btit  in  the 
intcnnediutp  distances  the  damatre  done  is  rimrke«llv  less.  In  |Kirt,  at 
leasts  an  eJKplanalion  of  the  ob-*'rvi'd  dilferenees  mav  be  found  in  the  lat- 
er.d  swinn  of  thi-  Itall  before  its  axial  ruliition  is  Inoroiifrhlv  ei*labli)<[ii-i1 
and  after  ils  velocity  liecomea  greatly  diminlshcHl.  a.s  in  the  early  and  Inte 
wabbling  of  a  top,  whieh  spin:«  steadily  during  the  middle  periotl  of  its 
rotation.  S«>  great  i»  the  destruction  etf»vted  in  the  nhorter  nuigi-?'  that 
1he>e  latter  eonstitute  ft  "zone  of  explosive  artion,"  the  middle  distane*'.-! 
belonging  to  the  "zone  of  pfnetntioii,"  Iw-yond  whieh,  near  the  end 
of  the  mb»iileV  thght.  i^  the  "zone  of  eoutnsion."  The  nn>st  intense 
cxplodivc  action  Is  5een  in  wonntis  of  tissue*  rich  in  fluid  contained 

'  A*  iiliittmine  thv  (filillinK  ^r  n  Ixillvt,  FJgs.  16  and  IT  are  giren  of  spvcimen  in  (b« 
Army  MciJii-al  Mitscuoi  al  Wofcliiugtuu. 
Vufc.  I.-2!l 


ovysBOT  wouNim 


within  cnm{)arjtivcly  uiivifltJing  u'lillisas  in  lesions  uF  tbe  hnun,  thoued 
sueli  liv'li'ustatic — or,  betttr,  liydriKlynantic — pressire  mav  be  strongly 
cxertttl  iiiH>ii  tlie  sotiil  vifK.'(.-ru  ui'rtK*  iilxiomrn,  und  I'viti  U|>ou  the  biiUiiw 
vi-K.-era  M'nen  full  of  Hiii<l  or  semi-fluid  contents.  ^ 

The  couree  of  tlie  ball  may  W  expected  to  be  direct.     Defli-ctiutt  of  V 
the  new  army  bullet  will  jm^bahly  never  i>eeur,  and  as  the  jiihiol  lull  U 
made  hiirder  and  the  Quality  of  the  powdor  impnived,  it  will  Iwconie  j 
more  and  nimv  rure  to  lind  in  civil  liff!  a  ehangi-  m  the  line  of  dirertitio.  ■ 
Evpu  with  the  soft-lead  eoninil  ImII  such  ehimge  h  not  ven*  likely  In  ^ 
hiippen,  and  in  many  «i«*!-  in  which  it  lias  Iiecn  believed  to  occur  iIk 
coui'He  han  been  a  siniiglit  one,  the  body  an  it  was  hinu-k  having  been 
put  into  such  position  an  to  give  nn  nitpennuKie  of  dcHeetion. 

Much  les(  frequently  than  before  will  biood-vetiAeU  in  the  traek  of 
the  bullet  escape  injur)';  but  the  sqnaller  rize  of  the  missile  and  tbe 
dinunii^hetl  eroA^etectiun  of  the  area  of  devituli/atiuu  uiu^t  K*-«t.-n  the 
nuiulwT  of  vei^On  damaged.  Nor\'e-trunks  are  luont  likely  to  be 
uninjured  than  the  vessels. 

A.-i  a  rule  having  cuui]':iratively  few  exwption.",  the  daniH<n'  dfwe  by 
a  liiillel  is  jmMlnceil  in  iis  paK-^igi',  anil  when  it  has  eonie  to  a  stalfol 
rest  it  commonly  ceaws  to  do  hiirm,  at  least  when  tbe  lodifement  ti  in 
the  sofit  partti.  Tlmn^h  when  so  located  it  Jsometimes  ehimjres  |)0!>itii« 
because  of  weijiht  and  mii*«'ul;ir  action,  it  ordiiisrilydoe*  not,  but  nui^-kly 
becnuies  eueupsulatetl  and  fixed,  Ju  oue  of  the  st'fter  viMfra,  es|>ivblli* 
the  luaiu,  it  utay  produr-e  serious  pre*fure-svuiptoni.-i  eitlMT  where  pn* 
marily  placed  or  in  w>me  iiioi*e  deiiendent  jx^sition  to  which  it  hft«  ia 
lime  ^ravitateit ;  retttiu)^  aji^ini'l  tlie  wall  of  a  ludtow  viseuis  it  tan; 
afterward  by  uleenitidu  reach  its  intorinr. 

Thai  lodgement  has  iMniurreO  may  Ik-  inferreil  uilh  iduio«t  ab.HiIuw 
certainty  wlicti  there  is  present  a  wound  of  entruiee  onlv.  The  olil- 
tinie  round  ball,  even  of  ci)iii*idcndi!e  size,  sometimes  earned  in  a  pi»*e 
of  clrtliiinj;;,  in  which  it  rested  as  a  liuper  in  a  glove,  and  with  ihc  »'ilb- 
drawal  of  (tueh  pocket  the  shot  n-ae  pulled  out ;  but  tbe  bullet  of  t^Joy 
b  excessively  unlikely  to  I>ehavc  in  t^uch  manner.  In  a  few  caK»(* 
reconl  the  shot  hjis  pn.-ised  out  of  a  natural  n|k*uing,  as  in  other  awetit 
Ims  entere*!  through  siiieli. 

Determination  of  the  position  of  a  bullet  may  lie  made  by  palpttioB 
of  the  injured  area  or  of  the  surface  towanl  which  the  shot  wtl»  tendtn^r 
bv  digitid  exploratiun  of  the  wound,  by  pnibing,  and  by  tlie  n^  of  on 
electrical  apparatui^.  Ver)'  often  the  desired  information  will  Ik'  gaiimJ 
by  palpation,  and  in  the  M'ounds  of  the  external  :!*ift  piirt?  nwt  with  in 
civil  life  a  bullet  that  cannot  he  thus  located  had  Ik'tier  Yw  let  al'»i)'' 
rather  than  sought  for  instnmieutally.  When  the  track  of  the  liall  U  bup- 
enough  to  peruut  of  the  ux  of  the  finger,  tUis  best  i>f  iurtrumeutj'  J«>uM 
be  employed,  as  by  it  can  lie  well  aseertained  ihe  nature  and  extrol  t^ 
the  (litniage  done.  By  it  aloue  can  the  prewDcc  of  pieces  of  clothin; 
be  delermiuM.  Eidarg<rnient  with  the  knife  of  the  wound  of  enlnn" 
and  of  the  track,  of  which  in    the   [xijit  there  have  Ivcu   nuiny  *tn>n(t 
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Hnth  the  new  militaiy  riHe  die  wouud»  in  very  large  ]iro|ionittn  will  )<■' 
tboi<c  of  perforation,  not  penetration.  If  in  anv  given  csim-  there  'up*" 
rcttJion  ^r  believing  that  a  piece  (not  phnils)  of  clothing  ba-*  bttii  cttftW 


in  with  the  ball,  careful  swirdi  for  it  -ihouW  he  made  with  the  finger, 
with  ur  without  enlnrKcnient  itf  the  woiiiul  aiMiinliiig  Id  ririniitistsiiirpw. 
By  nn  prvibing  with  a  metallic  iristnimt'iit  ran  the  |inw-nof  •»('  rh»lh  he 
*ifti'rriiiiHrd,  ami  if  U-iX  in  \tluvv  it  im  ciTtiiiii  Ui  be  h  wnirt-e  «f  infection. 
Forliin:il<'lv,  the  nnxlcrn  citiiiral  bullet  willi  it.s  jjrtwt  ve!«K*itv  c(jtn|Hini- 
kively  rarely  carries  in  «ith  it  thii*  scntie  eoniplientiii^  ftireij>;n  bmiy. 

If  u  pmlie  is  to  lie  iis^'d,  it  shuulil  be  bulbiTUs-ended  und  uf  a  diam- 
eter but  little  le*t  thnn  that  of  the  buHet,  ia  best  made  of  alutiiimim, 
brt'jiuw  of  the  linhtneiis  of  ihiw  mrljil,  ami  never  fihoiild  bi^  enijiliiyi^ 
without  pn-i-Kxient  thorough  cb'ansing.  irndor  no  cireunisuuici-s  should 
a  ^tunshot  wonnd  be  toin'lie«l  with  riii(-h';iti  fnijrer  or  iiiicle:tn  jtrobe ;  far 
iM'ller  tliat  it  nlioTdd  li;ive  no  (n/atnieul  at  all.  The  iionrliiiii-tiiJiK-d 
probe  with  whirh  Xflatim's  name  is  «i  rommnnly  ai**<teiat<y|,  that  rtil>l»eil 
opiinst  the  bullet  takes  a  lead  Ktnin,  has  often  proved  of  value,  but  not  in- 
fnxjuenllv  lia^  faile*!  of  acconiplisluii};  it^  purpose-,  cither  the  surface  of 
the  t)ullet  not  U-in^j  ej:iM»«!d  or  the  jirewiiire  U]kiu  it  not  sullicieutly  jfitsil. 
Of  cIiTtrirtil  devices  to  dft<'nnine  the  pre-si-mi-  am!  pIniT  of  a  liall, 
not  »  few  bnvf  Iteeii  presented  to  the  surjfic:d  worKl,  soiiie  indi^'aliug  the 
preiienee  of  the  mia-ife  by  deHectiou  of  a  pilvanumeter,  others  by  Miund. 
Of  these  latter  the  bes^t  is  the  telephonic  pnjbe  of  Glrdner,  It«  employ- 
lent  doetj  not  nece«iutat<>  the  uaic  vf  any  buttery,  u^  the  operating  current 
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filMncr't  t«l>.-|>butiie  pKiIw  ntAj  tar  uae. 

directly  from  the  Imdy  of  tlie  imtieat.     Tlie  Iiislrument,  which 
uf    reeeiver,  wiixw,  bulb,  and  probe,  i^  tluiH  dewrik'd  Ijy  Dr. 
fiirdner.'     Fi^.  \H  n-preaentt*  the  in^lniment  ready  for  use. 

'  Tn  «ich  of  tlie  Mndinx  |>iwtft  of  ifn?  wwitur  nllscli  nov  end  of  eHcb  of  lliw  «»n- 
tiuit  *ipc«.  O,  O.    Ti>  Uii-  free  end  of  one  of  iltcw*  wire*  uHul-Ii  Itic  bulb,  C,  to  llic 
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AVhpu  the  itluniinuni  pnilie  irs  ptitiH?d  into  the  woum)  no  purrent  is 
obtainod  while  it  toiiclics  the  flesli,  lKNL-ati.-#  it  is  the  Hxmo  nietul  ii-  the 
bullj  iu  ihv  tuouth,  but  su  )§oun  as  iliit*  pTx.>be  touches  the  lvu<it'u  bullrt- 
thc  I'in-iiit  is  ennipU-tt'd,  a  fiirrcnt  {Ub^iivji,  and  thi-  fart  in  :uuiiiiiiict?d  by 
a  linid  eliokinj;  in  llic  revolver  at  the  car.  It' tht  prolv  U!K-«i  wnj*  of 
uuv  other  iiivtal  tliiiii  the  bulb  in  tlit-  muuth,  the  rurrent  wuitbl  he  ei^iib- 
lislii-d  IU4  Hum  IIS  it  ((inched  t)u>  Hcsh  in  |i».-«s)n};  inlu  tJie  track  of  tlie 
bullet,  lleuct;  it  bieeuiueM  an  axiom  that  the  bulb  in  the  mouth  and  the 
probe  at  the  eiifl  of  tin*  Litlier  wirt^  iiiiij*!  be  cif  the  same  metal  uimI  differ- 
ent from  the  metal  wnijijhT  for.  If  tliiii  oinditinn  i?"  Uv\A  in  view,  anv 
rgctal,  as  silver,  cupper,  etc..  may  In-  us«l  for  tfie  Imlh  atid  nn>lK'. 

"The  sliufla  of  the  pmbiw  ure  insulated  by  jii-inp  cni-himil  in  :i  tine 
rubber  tube  which  can  be  i-eiuuvi-d  for  eleausin}?  mid  rephteeti.  This 
W11S  fouiiti  m!tvji«iry  heeauw.'  the  end  of  the  proU-  nii(fht  fail  to  toucli 
thf-  liiiMet,  and  the  i-hiift  toueh  it  wnne  way  b»ck  fmtn  the  |ioiiit,  and 
tliui^  d«.reive  the  t>ui^'un  us  to  the  exnet  depth  of  llie  iiiiK-'iK'.  Il  al.«o 
»»nietitnes  happens,  where  the  bullet  Ims  entt-rwl  the  t'ruiiial  eavitv,  ittut 


a  piece  i.-f  the  lead  la  torn  utV  ;iiid  li«lj:ed  jtiwi  within  the  tL\tenial  woiiihI, 
■\vliilf  till!  main  |K>rtiiJii  ]uis  |H'netiiited  deeiH-r.  In  siirh  a  ni^e,  if  llw 
shaft  wery  not  in-^ulated.  all  tjft'ortw  to  Uieate  tne  main  Ixuly  of  the  miwik 
Miinld  he  friistmtcil  by  tlie  eniitiiiiial  n-hiKmise^  taiiii^ed  bv  the  nlial)  fif 
llie  probe  fnmin;r  in  contact  with  the  ."liver  of  lead  Ivnij;  on  iIh*  wdf 
of  the  tniek  iiKule  liv  the  bullet. 

"  When  the  telephonic  bullet  prolie  h  used,  there  is  never  nnv  oue*- 
ticin  whether  a  hani  substance  felt  in  a  wound  i»  bono  or  finllirl'' 
(Giixbier).     Wlieu    the   former  is  touehed,   utitln'ng   is    heard   ''bm  n 

fn"<r  cm!  of  llit*  oilier  utlJiih  Ihc  pi-ol»i--hflniilc-.  iinri  in  llic  *li>I  of  tin-  Imndli-  yliuv  iht 
prnlx^,  or  iiit-dU-.  y»ii  wIkIi  U>  uavi  \jv  o-rUiiii  nil  liitiilinj;  jhmIs  nrT>  liglilh  M-n-niil  toi 
rlfciriciil  t'oiiiin.'!  iionVi-i  iit  mvh  jmnl,  and  tlit-  iniHrunifiil  in  renJv  fnr  iim'. 

I'lar.>c  thi'  liiill),  (',  ill  rhi-  jiniR-ritK  moiitli—i.  t.  U-tWfcn  t^i-  tn-lh  nn'l  tb«  rh««k  ID 
tlw  buccnl  oiivily — tnkiiiK  fint  lliiit  ihi-  nii>i>titrT-  in  llip  rnntilli  nuiLi-s  »  [H-riri-l  ctfyilKxl 
rimiiiL'i  bclwwTi  bulli  iiiiil  ohi-ck :  llic  Hi-rmWr  hnkK  ihi*  nncx-iriT  In  Iii»  nir  mill)  rairhwil 
n.^  when  listening  in  n  Kiicakiug  U'l-i'pii'iiK.^  while  with  llu'  <ilhrr  liiind  h<- 1  :i«ic«  thr  prthl, 
P,  into  the  woHDcl  iti  ivurdi  of  ih*-  bullel.  Nvlliintt  will  hv  liwinj  tiniil  Uic  iirvbc  ii'i)rl>« 
lh«  bullet,  vilicii  lh«ro  will  t)o  hriinl  n  diitliiirl  rnK[<iTi|:,  fmuin^.  or  rlickiriit  -tuinil  ui  ikr 
rweiver,  snd  yiiii  knnw  i^rlaiijly  ih.Tl  lh(^  pml-o  ha*  l(iratv«)  ihr  miiv^ilc.  Th*  ligblrt  li* 
conUict  n(  tliL'  i>rol)e  wiih  iht  biiltH,  the  louiK-r  ibp£«timl  hmnl;  cMiiinimtw  ciin<*<i«^ 
pnibe  wilh  hiillrt  itrodnrcs  n  eiWtniiio'iA  (iiri-ent,  Bnil  In-nrr  nn  ■hiiiiiI  iti  tbo  lYwiwr;  tl* 
MtlfrrM}i>f(l  ciirn-nl,  |irodii(?eil  bv  iitakinji  nnd  brciikin;!  th«-  ninliii-i  wbiti  tb»  pri*  >■ 
^iilly  |ia^M<(l  (vviT  the  litili'  irn-ffiil'iritiM  cm  llm  snrfMi)  of  thv  bulti-l,  i-  wh*t  prodiw** 
llif  »i>uinl  ill  the  n-cviver  at  ihf  ear. 

It  is  well  to  c-xi>criitiGnt  with  iho  inatnimcnl  1if>rorT>  wine  il  in  artiinl  pnict|f«,ana 
tar  ilini  pnrfXiw  plni«  thp  bulb  in  the  briccnl  Aviijr  of  an  awii^ant,  niul  af^rr  tfnav*^ 
vttUni)  OI1I*  of  liiH  haiitlH  place  in  ihnt  tmiul  »  piccv  nf  li.'id  \nrsx  m<>ii|eb  to  (■■lutilf-  hiBl" 
irrH'<p  it  limily  :  ihon  iIk-  opomtor  pJacws  (he  rereivtrr  to  bis  Mr  nml  |»r<ibi»  ihr  U-jiJ  I"  ik* 
a<tsi<»iinrH  )i!>iiil  hr  i^cnlly  |)iL«inK  the  prnht  nvi-r  iU  ami  lii^  will  find  n»  i^ittxl  fT«>l*~ 
in  the  WLfinT  whnn  llic  liiixcr-nitil)!  nr  flwJi  nf  ibv  hiiiiil  ii  Itnirlitil,  lait  ih*-  *riBk'^ 
loui^h  of  ihi-  probe  In  tin-  Ifiwi  tan-en  a  Kmiine  snuiid.  Thu  hnnd  holilinir  ihe  fcwl  ■■" 
bp  I'/iJ  vri  iir  itio  iniilnirjit^til  wfill  nnl  wtirk.  , 

llv  (■'XiiorinieiitiiiK  in  tlii;t  wiiy  lln"  wir  Ix-cirni^w  ir»un«l,  Ki  Ibnl  tlM-rt-  '*<•  wi  Irtwil'i* '" 
(li-tf^rniinini.'  \\w  prvsonw  or  nl*enrcof  n  bullet  in  ■  «4tiin()  probef).  Then;  I?  bib* 
■ItH'l  gitiil  nu  aluitiiiiMiti  liiilb  i[i  ibi'  <ilm-,  ximI  alHit  aliiininuni  probti*  And  tttrX  tiH>f*f : 
whiMi  nn  xliiTiiiniim  pruW  i*  iimil.  Ibi*  alnniiniiiti  bulb  niiiKi  l>»  timtl  on  (lie  ultif  *<^ 
bill  iIk'  stwl  bulb  iniisl  Iw  iim-H  if  il  is  <k>«inil  In  we  the  oecdlcii.  The  oc«dlM  •(•  •" '• 
ihrtMl  Ibmiigb  the  Iihiumi  in  wrtrobitiK  for  ihe  bnlli^l  vrbcn  iU  coiinv  has  IwMi  ■o^'^'*!' 
tlml  It  «innoi  \v  foltown)  br  (be  pr-tbe,  or  in  «.*<.•*  of  olJ  Bun*b<'l  wouoifc  whtnlli*'*^ 
alo  U  Mill  in  the  Unuot  viil  Ibc  iniek  ninde  by  the  bnlki  hnx  ht.'a1«l. 
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characteristic   clicking  or  fjratiu)?  whrn   lead   is   touched   and   (^ntly 
rublmcl.     This  sound,  ouw  hvard,  U  iitver  funfttttcn"  (Ciinlnt'r). 

Though  thi^  aiid  uthvr  chn^rriti  iitiplinruvs  huvi.>  at  luuvs  hi'i'n  found 
of  service,  their  use  has  been  t^io  limited)  to  indicate  tlieir  real  value. 
Art  it  would  seem  at  preiii'ut,  only  exceptionally  are  tliey  likely  lo  be 

fdlplnyeil. 

Ilii  [Miftition  havinj;  iieen  determinct!,  whether  or  not  the  bullet  should 
be  extnu'ted  will  dejHind  U[H)ri  how  mmth  diiniiij^e  will  {tnilnihly  be  done 
in  e4iarehing  fur  and  removing  it,  and  the  proportion  of  such  danger 
ndative  In  that  consecpient  upon  leaving  the  Imll  in  i)laee.  It  may  l>c 
taken  nut  cither  through  the  tnick  of  the  wound  or  tlinin^h  ii  counter- 
opeuinp,  according  as  the  one  or  the  other  h  nic»nt  convenient  and  least 
luirmlul,  but  under  no  circunt.-<tan(H;H  Mhouli)  the  bidlet  be  cut  lur  unle^a 
its  position  has  been  posllively  dctennirtcd. 

If  cut  down  u|H)n,  care  uiUftt  he  taken  to  fix  it  tinnly  while  the 
inei^on  is  being  made,  and  that  it  may  he  readily  remove*!  it  must  be 
thonmghly  exiMiMed.  It«  cAlractiim  may  be  eftWted  by  the  use  of  a 
s|M<cial  bulh'l-fnniMW  (of  whi(rh  thai  which  is  long,  fJciider,  itw  hhiiles 
t«"if>tliwl,  ami  imc  ot  them  pivfcmbly  fr^ucstratf-d  and  having  two  j^jiort 
teetli  (L'.  S.  Armv  pattern),  will  he  fiiuiid  most  genenilly  sen'ieeEiblc), 
or  it  may  be  caugiit  by  any  firni-hlaiicjl  force|)9 ;  not  seldom  an  ordiimr}* 
hemostatic  or  sequestrum  fun:eps  will  prove  effet-tive.  In  the  military 
pntctiec  of  the  future  the  removal  of  bullets  will  doubtless  be  of  ex- 
cj?cdingly  infretjuent  oceurrenee,  as  only  very  rsirely  will  the  momentum, 
of  tln'  fUiti  Ih-  s*!  rfHlncc*!  as  to  iK-rmit  of  hKlgctiient. 

The  impres)<ion  ha.*  long  prcvadtvl  thnt  gunshot  wouniU  <lo  not  bleed, 
nor  do  they,  at  leili^t  those  of  the  feolt  [mrts,  but  exceptionally  as  they 
oome  under  aire.  At  the  time  of  the  injury  hemorrlmge  does  occur, 
and  nsiilc  fmm  those  shot  through  the  head  the  majurity  of  the  wounded 
who  >[K'edily  die  do  «>  from  loss  of  bliHKl.  Bui  unions  a  large  trunk 
1ms  been  opened  the  bleeding  t|niekly  siituiidi's,  natunil  himiostasis  tak- 
ing place,  and  even  if  it  i;*  a  large  vef-sfl  the  lieniorrhagc  rnay  not  cause 
early  death.  During  onr  hue  war  i»ih>k  wcr<^>  under  trciiinient  in  lioi^pital 
in  which  upon  antonsy  it  was  found  that  the  vcrtebnd,  carotid,  snb- 
elavian,  uxillury,  and  t-omnion  Iliac  arteries,  and  the  intenial  jugular, 
internal  Iliac,  an<l  fcniond  veins,  had  been  opened.  There  has  come 
lindi-r  [M^rsonal  obtfervation  a  case  of  pistol-shot  division  of  the  suih-T- 
Itcial  and  deep  femond  arteries  and  the  wuiH'rticlal  femonil  vein,  in 
-which  death  did  not  occur  for  ten  houi*s,  and  one  of  the  left  subclavian 
arlery  in  which  it  was  delayed  until  the  eleventh  day.  Severe  or  fatal 
primiir\'  hcmorrhagt^  may  in-  expecti-d  to  be  nion-  (^ofllmon  in  wotinds 
ina<le  by  the  new  bullet  than  it  uwd  to  lie,  though  it  may  provi*  other- 
wif*-,  pince  there  will   he  none  of  ihe  extensive  tearing  that  was  ollen 

ItDKluunl  by  (he  im^dnr,  (icfonnfil,  jaggi-fl  soft-lead  hall.  Secomlury 
lemorrhage,  that  formerly  was  so  common  and  so  fatal,  will  be  infre- 
quent in  proportion  as  an  aseptic  eundition  of  the  wound  is  secured  and 
nuitntainra. 

The  |Miin  accommnyiiig  a  gunshot  wound  Is  very  variable  in  nnmunt, 
lu-cording  lo  the  veh>eiiy  of  the  hall,  the  part  injunnl,  and  the  sensibilitv 
of  the  individual,  natural  or  for  the  time  being.  Occasionally  acute,  it 
is  more  generally  dull  and  tingling,  the  jHtrt  often  feeling  as  if  It  had 
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been   stmck  with  a  stick.     Uuder  bijfli  cxuttement  no  puin   nrny  b«< 
(;x[KTien<'ii!  fur  ii  tiini',  even  though  tlir  iintin'  is  a  sL'\'ere  one. 

Shock,  liki;  pain,  i[»  oniitiarily  <»xinTien<Tci  by  one  who  hae  bwa  shot, 
an<t  K  cnnitiionly  nioi-t  niarki*(l  in  tlio:«  whut^e  wounds  arc  of  the  brak 
or  s|>itm[  t-«ni  or  of  pnrl,s  inlimiilcly  ounnecb^d  with  the  solar  plexDii.     It 
varies  in  amount  from  that  which  is  very  slight  to  that  which  iet  tpiifklv 
dcfrtructive  of  life.     Its  j*ymptonis  are  often  hl^-ndcd  with  thow  of  wl- 
lapH,' ;   iiidtfd,  in  the  majority  of  oa*^  llm  iiervon?  dif-turUiinx-s  an 
larjrely  wximdaiy  to  the    primary  disturljjiiire  of   tht-  cin-iilalion.     Aaj 
r('siK'i't(«  liiufrnoi^iMami  pm^mrLsis,  the  most  imiiortant  nf  thfi;*? -ivinploatsi 
is  a  lowcrinjjc  of  the  t.K.Kly-lieat.     After  cartful  observation  of  fifty  taiws 
diiriiij;  the  (^iejie  of  Parii^,  lit^lard  declaretl  lliat  "a  fall  of  tcraperaluir  w 
a  wtiistiuit  phenomenon.      Every  wonmleil  man  brought  to  fivKl  hospitil 
prf-M-ntinii  a  teiajH-nitiin-  lower  than  35.5"  C.  (about  %°  V.f  will  ^ne- • 
cunib,  and  conseijiU'ntly  it  is  Tise]r-*i  in  such  ca^e?*  to  resort  to  any  opt-ni- 
tion.     Every  wii»im1«1  man  in  whom  a  B«ilmarj-  reaction  does  not  wnnai 
on  by  the  end  of  the  foui'tb  hour,  ajul   in  whom  tbo  reaetion  i»  rait  in< 
direet  prfiportion  to  the  fall  (of  temperature  pn-viously),  onght   to  hd| 
iviusidercil  an  iti  a  very  ^^Tious  Htat(\      Pi-nelnitiajb^  wtiundtiof  theahtk)nitn 
pnKliiee  an  cxreptionally  low  full  nf  temi>fiiitim>.  whieh  is  more  n»arkf<l 
as  the   stonuicli  is  appn>arhe<l.      Wounds  by  t^hell,  other  tbinp^  being 
equal,  pnahiee  a  more  marketl  fall  of  teni|H.'ntture  than  iho^  by  lialL" 

The  idtimate  result  of  a  ^m!<hot  wound  depends  n|>fm  the  ttau-  ani 
veliH-ity  of  the  vubienitiafr  body,  the  parts  injured,  and  the  rarly  wi<l 
ui'tL'T  treatment  rtH;eiv*'d.  It.-*  fatalilv  is  eon3e(|nent  njmn  chock,  llemu^ 
rba^*,  and  wM)tie  infeetlon ;  the  fir>.t  two  bein^r  iJk"  causeii  of  death 
oifurriiifjijuiefcly,  the  last  ilia:  of  llie  pn-at  nayority,  o<'ilaiiily  more  thui 
two-thirds,  of  the  «is«*s  oominfj  under  priifeiiwional  ear<*.  Due  n^iatd  l« 
tliis  fafrt  must  be  bad  in  ."Indying  the  mortality-rate  of  any  given  ttouixI 
the -statiHties  that  have  lieen  accumulated  being  in  large  measure  iImk 
of  army  practire,  of  eases  not  treatwl  iweptirally  or  tr«itetl  m>  onlv  iB* 
verv  limited  decree.  Kecovery  from  pistol-shot  injurv  b,  of  far  molt 
likely  occurrenee  than  frrjni  n  wound  made  by  a  service  bullet.  "M  "' 
new,  the  k-.siiin  being  not  tio  great  and  the  ease  ordinarily  evmiug  aoAfi 
care  more  spwtlily. 

Shock  and  primary  bemorrhage  may  be  expected  tw  be  aa  gn»t  «* 
greater  in  tlie  wars  of  the  future,  in  which  use  will  be  made  of  the  eamu- 
adibre  bullet,  a;*  in  tlioi^e  of  the  past ;  but  the  ileatb-mte  of  east*  tfOHWC 
under  treatment  will  be  very  greatly  rediunii  if  the  wounditl  an  fc* 
protected  fmm  er\*sipeln^,  steplicicmia,  gangrene,  and  tetaous  all  di"* 
being  infective  diseases  tlie  causi's  of  whicli,  and  the  raeaus  of  nrfvi'm- 
ing  which,  have  in  lai^'  mcHsuiv  been  a>uvrtained  only  in  ibe  Urf  fr* 
year?i  and  since  the  time  of  any  gi-oat  war. 

TheorgtuiisiuHeausing  the  infeeiionofa  shot  wound  niay  be  intro«hirt« 
on  the  bullet,  rarried  in  *>n  a  jiiwe  of  cloth  or  other  foreign  bmlv,  '"■ 
present  in  the  bUxnl  cxtrava«itctl  into  the  damagwl  area,  or  intpw""""' 
upon  finger  or  instrument  employed  tn  exploration  and  trnitmeoi. 

Rarely  will  the  bullet  be  tne  carrier  of  infectirm,  but  the  e«n;/aU»- 
conducted  ex]H>rimeiils  of  I^  (larde  aiul  Me<^Mcr  nIiow  that  pnlbog'Bic 
oi-gfiuisms  are  not  neeesjiarily  destroycil  by  tlie  b«at  of  thf  tiring— iliw* 
wbicli  V.  Beck  luui  proveil  to  l>e  much  le^s  tluui  is  euintuouly  Bap{iQ»^ 


\c  tempcmturc  of  tho  rccovcroti  stool-jacketed  oal.  ..'^0  shot  hcin)r  but 
C,  aud  uf  the  copper-jacketwl  i-nie  110^  C.  v.  Colur  aud  Si-hjer- 
niiig  luivt'  ftiinKi  that  in  ita^win^  tlm)ii|;h  iHirtiuns  of  tht*  liiiiiiaii  I)(>dy  (he 
tf-iniKTittirL-  of  a  prfijwtilc  only  in  «:-xofpt.ioiinl  csi!^*  i-jioit-ds  Ui)°  ('. 

Infwtioii  thnmgli  (-In*  iintliiiiii  uf  ii  nid-e  of  clotliing  nmy  lie  i-xiHTted 
to<K-ciir  a.^  itfton  as  such  uiwi*  t^  rarried  in  ;  hut  tho  titiintr'd,  ^Jniiill-^'alihre, 
swift-imivinjj  bullet  will  k-ave  it  in  the  tra<:k  mui'li  K-ss  frt-i|ueutly  lima 
did  the  ohl-time  bull.  If  litis  is  tho  unly  infection  of  the  u-oiind,  the 
cffwl  mav  he  bat  a  ;*lijjht  one,  and  that  readiiv  nvereome,  and  if  the  bit 
of  rhdh  is  nut  n-inovt-d  (ir  s(Jt)iitane«)Unly  fxtmued,  it  may  be-  euirapsulated 
kand  thns  n-ndcn-*!  harmh'ss. 

OerMi-la«len  bhnMl  will  without  doubt  be  ixr^-aMonnllv  pourwl  out  of 
he  Inm  ve!>!>elti  ti)  {HjiH)n  the  w<iiind-aii>af  litit  iiiiu'tintlly  litis  S4ini*irt'  of 
Infection  may  be  dirtregiird(Kl.  In  wounds  ai"  tap  intestines  a  eonstiintly 
pntient  and  putent  cau^r  of  scepsis  ia  to  be  found  in  the  euuteiittf  of  the 
cnnal. 

By  far  the  moat  conituon  and  most  imiKirtant  media  of  infection  are 
thf  hands  and  finjrers  of  the  surj^^-on  aii(f  dres^^T  and  the  iiistnnni'iita 
that  are  intr«Nhic«Hl  into  the  wniiiid.  Tlieiv  was  eertnitdy  nmeh  truth  in 
XiisslNiuni's  tlcehiratiim  that  the  fate  of  a  wonndi'd  niau  is  in  tlie  hands 
nf  the  snrffii>n  who  lirsi  attends  him.  In  eivil  nniellee  infi-elimi  of 
ginisliiit  lesions  other  than  abdinDtnal  is  in  vcn'  hiryx-  im-asiin-  due  to 
cindfnaly  exaniiuatiou!*  and  dr(\S'*inps.  It  is  to  abstention  from  active 
interfen-aee  with  the  w<amd,  either  altogetlier  or  until  it  cniild  be  done 
a7e]itir-ally,  an<I  to  rijiiil  antiseptic  rtfler-trcatnienl,  that  we  ait  to  attriJj- 
ulc  till-  (^'iienilly  smn-essful  result  that  lias  of  late  ycjirs  been  had  in 
the  non-visceral  wounds  treated  in  tin,'  hospitals  of  our  eountrt',  and  the 
much  less  fatality  of  wounds  of  the  h«*j*d,  tJie  che-i,  and  the  abdomen. 
Hiiw  far  it  niav  t>e  |i«»s.*iblc  in  war  to  prevent  s«*ptic  infection  bv  pri- 
ninn'  <lressing8  and  hiter  t^ire  exjierienee  nnly  will  detcmiine-  The  eon- 
ditiuns  under  which  the  wound  is  received,  tlie  lenplh  of  time  that  often 
mnrt  elap*  before  any  assistance  «ui  l>e  remlered,  the  niovingy  that 
must  Iw  made,  the  hurried  dressinpi  that  not  H'ldoni  iiuuil  he  applttnl — 
all  the  nnfavorable  conditions  of  field  prutiee — will  combine  t<>  limit,  tt 
niay  Ik'  ill  hijrh  dejn^*,  the  UM-jiticity  (hat  c:ui  ln'  s«.f  itri-d.  On  Ixxird 
sliip  much  belter  oppohuniiy  will  be  alfonled  to  ciirrv  out  in  detail  the 
nixh-rn  woiiml-tn-atment. 

Wounds  pnidutx-cl  by  lar(»c  shot  or  hirj^  fnipnents  of  exphided 
shells  as  iJiey  poine  imder  oi»t*ervaiion  are  n-^nally  ven*  exteni*iveU-  laee- 
rat^l.  even  up  to  ("^miplete  nr  nearly  eonijdete  wirrvin^  away  of  the 
part  struek.  At  times,  as  hjift  aln*ady  b(^>n  ^tatc<l,  ihi-  skin  may  pp- 
main  «p|iarriitlv  intact  tlioiijih  widespread  pid]>iHc'atioa  of  nuisch-  and 
jrt-at  comminution  of  lioiie  have  taken  place.  The  niomeuturn  of  even 
w  neairly  "siM-nt  sliot"  is  suflicient  to  j)rf«hiee  very  wrious  injiin',  and 
Hiiddicnf  luive  hmpr  rtf^ojruizMl  the  danger  there  is  in  attenptind  to  Mop 
the  pro^rres**  of  a  naiiiil  shot  sh)wly  nilling  on  the  prnniid.  OeetLsion- 
ally  Italls  or  fragments  of  j*evenil  pound-*  weijihl  have  hHl;^-«I  in  the 
ImmU-,  rven  cseapinjf  early  deleelion.  The  only  i|uesliiin  uf  inlci-esL  tliat 
i**  likclv  to  pri>.>4c>nt  it^'lf  in  relation  to  these  severe  in)uries  is  whether 
jr  not  prompt  r>-inoVfll  of  the  luirt  sludl  be  done  or  an  attempt  made  at 
DhcrvHlion.     When  ani])uiaiion  is  dotridiil  ujkiii,  it  must  1h>  home  in 
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mind  that  the  mugclo-lesion  at  least  i»  not  limited  to  the  part  struck; 
consequently  the  operation  must  be  done  at  a  level  well  aoove  that  of 
the  wound.  In  civil  practice  extensive  injury  is  often  produced  by  a 
cliarge  of  "  small  shot"  at  short  range  acting  as  a  single  Imll  or  scatter- 
ing but  little.  If  the  main  vessels  or  ner\'es  of  the  region  are  not 
involved  in  the  destruction,  conservative  treatment  may  frequently  be 
successfully  adopted,  though  amputation  or  (if  there  is  shattering  of  a 
joint)  exscction,  complete  or  partial,  will  often  be  required.  In  the 
"small-shot"  wounds  at  a  distance  of  more  than  a  few  feet  consen-a- 
tism  should  be  the  rule,  the  lodged  shot  being  removed  or  left  accord- 
ing as  their  extraction  is  easy  or  otherwise.  In  a  limited  number  of 
cases  serious  injury  is  done  by  these  small  missiles,  as  in  the  eye,  the 
larynx,  or  the  antero-lateral  regions  of  the  neck. 

Trealanent. — The  two  most  important  elements  of  the  treatment  in' 
general  of  these  wounds  are  the  prevention  of  infection  and  the  secur- 
ing of  rest.     Bullets  may  or  may  not  have  to  be  sought  for,  bone-fr^ 
ments  may  or  may  not  have  to  be  removed,  torn  vessels  may  or  may  not 
have  to  be  tied,  but,  that  prompt  repair  may  take  place,  every  gunshot 
wound  umst  be  made  and  kept  aseptic  or  so  antiseptically  treated  that 
suppuration  will  occur  in  but  a  limited  degree;  and  by  immobilizaticHi, 
so  far  as  it  may  be  practicable  to  establish  it,  the  damaged  area  must  be 
kept  quiet.     In  the  majority  of  pistol  wounds,  other  tnan  those  neces- 
sarily mortal,  when  they  are  treated  in  the  ordinarj-  aseptic  and  antisep- 
tic way  the  i)rognosis  is  good  and  repair  may  Iw  expected  to  take  place 
pnmii)tly.     The  wounds  made  by  the  new  bullet  will  without  doubt  be 
found  to  heal  mucli  more  quickly  than  those  produced  by  the  old  large- 
ralll)rcd,  suft-lcad   bullet.     As  a  rule,  the  closing  of  the  track  com- 
mences in   its  ceiitnil  iH)rtion  and  proceeds  thence  toward  the  wounds 
of  eiitnince  and  of  exit,  the  former  commonly  healing  last  of  all.    Such 
closure,  especially  in  lesions  of  the  soft  parts,  may  and  frequently  does 
occur  without  suppuration  ;  more  often  the  pus-formation  is  slight,  and 
chiotlv  in  and  ncnr  tlie  entrance  wound,  and  this  oven  though  Iwrne  has 
been  d!iniaf;:ed.      It  is  t\u:  recognition  of  these  facts  that  is  leading  sur- 
geons more  and  more  to  treat  at  least  pistol-hall  injuries  in  the  inorf 
simple  niainicr,  actively   interfering  with  the  wounds  only  when  (win, 
liciit,  iuul    swelling   make  it   evident  that  foreign  bodies  arc  to  W  re- 
moved or  free  dniiiiage  secuivd.      When,  in  consequence  of  small-sl"'t 
injury  of  an  extivmity  intlictcd  at  vcrj^  short  range,  or  of  a  rifto-loll 
laceration  within  the  zone  (»f  explosive  action,  or  of  a  cnish  by  a  large 
shot  or  a  large  fnigiiient  of  sliell,  a  limb  is  vcrv'  extensively  manplefl, 
ninpiitatioii  will  gencrallv  I)e  n'qiiired,  or,  but  less  often,  an  exsei'tion. 
It  will,  however,  dniititlcss  he  found  that  such  oi>erations  will  bo  lawh 
less  freqiienlly  (Icmanded  in  the  future  than  they  were  in  former  times 
ju-t  as  it   is  now  with  eases  of  extensive  C(mi|>ound  fractures  due  lo 
tnininati>iMs  other  tliiui  gunshot. 

Tlic  primary  elleets  of  a  gunshot  wound  (shock,  [xiin,  and  hem- 
onlia^ri)  are  to  he  treated  in  the  ordinary  way.  As  has  aln-ady  lieen 
staleil,  lilct'ding  ill  any  coTisideniblc  amount  is  not  of  frequent  (K■cu^ 
mice  in  till'  ^r,.ii,.|-.i|iiy  of  Hesh  wounds,  though  a  moderate  dt^rcc  *>' 
oozing  (iiii-iiig  some  liotirs,  or  even  days,  may  be  expeetetl.  B»ine  wouin^ 
sue  attended  with  a  greater  loss  of  bh>od,  but,  as  commonly  met  fliih 
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in  rivil  life,  the  lipinorrhii^  in  rDnnoctioii  with  llioni  (](m>h  not  tieceH^i- 
latc  any  sjxvial  trciitmciit.  In  rho  losiuns  of  tlio  head,  rhf^^t,  and  aMo- 
nicii  stTiutis  iK-nu'irlia};!;  verv  often  iw  prvsi^ut,  and,  an  we  sliiill  hiv  hcre- 
al)or,  in  niiiny  cstf^i's  dfuuinds  pn>tn|>t  <i|H>r.ilive  iiiii:'rii.>n>n<v ;  uiid  the 
t&mv  is  true  uf  woiintLt  of  tlie  iiec-k,  tli^-  iixllln,  and  tite  y;ri)in.  Wlierc 
vesincls  of  larger  size,  arteritvi  ur  veins,  have  been  turn,  rti'-iHirse  must 
\*f  had  to  either  compression  or  ligation,  t'onipresi-ion  often  an^^wers 
a  pnxl  piirw!*  when  i»ro[ierly  and  methodically  (i|)}»lied,  more  w  in 
cases  of  vein-woimds  than  in  those  of  nileries.  hnt  when  the  bleedinji; 
ift  lit  all  nrofii,-*  tht  wounded  ve**ol  should  Ih'  freely  expow^d  and  tied 
alHive  and  helnw  the  [wiiit  of  injury,  (.'heniiral  styjitiefi — r.ff.  the  \h'V- 
siliti  of  iron — hIiouM  never  he  employwi :  iigain  nnil  lupiin  they  have 
provwl  tneflicient  and  tlieir  use  productive  only  of  evil.  If  uold  (or, 
mueh  better^  hot)  water  chjes  not  >tt(»n  the  hlewluig,  coinpressioii  or  the 
ligature  -«houhI  he  applied.  In  a  tew  uf  the  ca-scs  in  which  the  main 
artery  and  vein  of  a  limb  have  been  siutnltuneonsly  JaHtRitt-d  ani]Hitntion 
inav  have  to  he  performed  to  prev(_'nt  the  (wcurrenee  of  g-augrene  of  the 
tfxtreuiity. 

St^ondary  hemorrhage  when  it  takes  place  (and  it  may  oeenr  nt  a 
very  late  day)  will  ordinarily  necessitate  ligation  of  the  vessel — in  the 
wound  if  poNtible ;  if  nut,  well  ab<»ve  the  level  of  injury — though  at 
time.-  pfunpresstou  has  prnvi-^l  of  serviee,  or  even  the  hiving  o|«'ii  of  the 
wounded  [Kirt.  M'lw'ihrr  nr  not  ligation  shoidd  he  <ione  when  the  ves-iel 
is  not  biwiling  lui.«  long  lu-en  a  qiiefitiun.  Tliuru  may  Ik*  no  rtvurifnee 
of  the  beniorrhiig)'.  and  the  distiirtianee  of  the  wtitind  neee.'^.sury  to  the 
tying  can  only  inen'ase  the  gravity  of  the  fituntion  ;  nii  the  other  liaiul, 
if  lisiution  is  not  done,  a  later  bletnUng  may  i>eeur — faud  It  inav  Ih-,  i-er- 
tainly  adding  to  tlie  existing  danger.  .\s  a  general  rule,  the  wisest 
coiirMt*  is  not  t<i  operate  ufli-r  a  fir^t  bUn-ding,  but  to  iln  mt  always  after  a 
secfind.  There  w  every  n-.L-«»n  to  believe  that  in  the  milit.irj- practice 
of  the  futun*  necondar}*  hemurrhage  will  be  much  h-ss  fre«iiient  than 
heretofoii',  dup  aH  it  in  to  suppmiitiona  and  Heptie  »rwes-es  tiiat  can  be 
largely  prevcnte<l  hy  antiwptic  treatmont.  In  civil  practice  sccondarj* 
blecdiuj;  is  of  verj-  infrw|Ucnt  occurrence. 

EIppbcts  dpon  the  Vakioos  Tissues. 

8kin. — Acironling  to  the  velmrity  of  tlie  bullet  and  the  angle  at  which 
it  strikes  »he  skin  may  be  merely  crwetl,  stronglv  coutused,  or  pene- 
tnited.  In  the  former  ea.«e  there  will  be  developeti  an  ervthema  which 
will  s«Mui  snlisiile,  itr  a -luperficial  devitalization  may  he effi-eted,  causing  the 
fiinnatiiu)  .if  a  thin  <lrv  ttlouifh,  the  sepsmition  of  which  will  be  follinvird 
by  .-ilight  .-ieiirring.  \\  hen  the  e<»ntusinn  ]i:w  been  niiiiv  wvere,  witlhait 
mnierial  injury  to  the  part*  beneath,  under  anti-wptie  trwitnient  the  slongh 
(whicli  may  iuelnde  tiie  entiri'  thicknt^s  uf  Ihe  derm)  will  still  be  dry, 
and  when  it.-*  seitamiion  takes  pla»i'  il,  will  hv  found  that  there  has  In'en 
Itcaling  niuhT  the  eni«t.  In  mre  instances  the  elasticity  of  tlu'  skin  will 
pn*vem  its  laceration,  allhoiighllie  tissues  betieutli  are  extendi  velv  crushed, 
a^  luw  Imvu  observed  tn  certain  rases  when  the  mrt  has  bei?n  bnwhed  by 
a  large  sin  it  or  uin.s«i^-e  piece  of  shell  in  full  tlight  or  stniek  bv  such  when 
iHsirly  tipent.     Not  seldom  when  the  bull  ptuwes  for  quite  a  (iistanw  just 
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under  tlip  skin  its  tmnk  will  he  niArknl  by  a  deep  (ttARolomtioo  of  th? 
intc^tinuTit,  nnd  the  iifVr-su'pn  ration  of  the  slough  wilt  leave  a  deprMinl 
giitt('re<l  wound,  ittid  later  u  cicjitrix. 

Fawia. — Tlie  foniu'rly  iitU'iiHilL-nrvcci  deflection  of  a  hall  h_v  a  Iiiyer 
<»f  firm  deep  fuscia  very  rari'Iy  OL-eiirs  when  (he  wound  i«  produMxl  mt 
pirtol  shot  nt'  to-ilay,  nnd  win  never  di)  !*o  wlieii  tlie  niijv-ilp  ik  one  of  tlie 
new  iinnv  hullet.s.  The  fitioial  fibres  l>etnjr  in  eon;«iderable  meft^iir^ 
fiejiarated  rather  thnn  t(»ni,  some  olosind  in  of  the  opcninp<  thmiiph  rhe 
layers  niav  be  expecte<l,  whk-h  niav  n'lider  nrobintr  more  diffienU  and 
dr.iiu:i{u:«'  fesw  fr^e  and  coinplett.  It  if  not  likely  that  i^urgeou- of  llw 
ftituii-  will  M'e,  othiT  than  verj'  exeeptionally,  pennaiieni  njH-iiinjp  wiih 
ninnded  cilj^cs  in  tlu-  outer  layer  of  the  deep  f»s<ia,  thmuph  which  licniisl 
protrusion  of  inust^le  can  occur — opeuing^  tluit  were  fnKjiieutly  the  rt(»iilt 
uf  wounds  nutilv  by  roiuid  balls  nnd  the  tiirliur-eniployed  larpjiwoicil 
bullets. 

Mrsci.r*. — As  nuulc  by  bnllels,  except  within  the  7«ine  of  0Ji|il»»ive 
aeti<m — iinil  there  U  no  swell  zone  with  ret'en-nee  to  pist4*l  shots — niiwlr- 
woundn  are  not  attended  with  any  exteiiMivc  deatniction  irf  tissue,  and  llie 
ai*(»ciateil  blomi-extravasotions  nn^  not  IniTfC.  When  the  fhot  nnf^^in 
the  line  of  the  nuiscnbr  fibres  there  may  often  l»e  separation  nttner  \\aa 
destruction,  reiideriny  it  very  dillUrult,  it  may  lie  imiMwif^ible,  to  f<»Ilow  llif 
track.  I'iifwin^  IninsiVcrM'ly,  Thoujili  the  liK-enilinn  nniy  !«■  (luiln  jm^t. 
there  is  vmt  soId«iin  n  complete  ««'V«Tinjf  of  the  ninsch-.  When  «iriii'k 
by  largi'  shot  or  a  largt*  ]>iece  of  an  expUMh^l  !-hell  widcsprctid  destnatii'" 
is  effcelcil,  with  wsultin^  giviit  loss  of  subntanee  and  the  aftei^fonnalioa 
of  an  extensive  nnd  deep  »^^r.  Tendons  aiv  more  often  wvered.  bult- 
a  rule  h  piece  is  cut  out  or  a  [M'rfciratioji  mndc.  At  times  the  impact 'f 
the  shot  trusts  :t  nii>tiHv  nf  ilu-  mtiscnlur  belly  alRive,  thf  tendon  it-*lf 
iM-ing- only  <.iintlisod.  M'IivIIht  or  not  the  tendon  will  oflen  Ih' jtu^M 
out  of  the  way  by  the  new  bullet,  nnd  thuR  esmpe  injun',  remain«t  tebe 
8cen. 

BuiiitvvpaiPRi^. — Arteries  and  veins  in  the  track  of  rhe  niudern  Iml- 
let,  pi*tol  or  rifle,  esjtecinlly  the  latter,  wIEl  nirely  if  ever  be  iminjond. 
As  befoiv,  they  may  be  completely  ur  partially  divided  or  may  be<^' 
tused,  with  liiibility  to  the  Inter  oeeurrcnw'oi'heniorrha^'c  or  the  forniati'^ 
of  an  aueurism.  Awuwinted  |ierforation  of  both  artery  and  vein  mayljc 
folioM'erl  by  the  ^levelopnient  of  an  arlerio-vemni*'  aneurism. 

Nkrvfs*. — Contrart'  to  what  was  formerly  tnae,  nen-e-tninksiireltt* 
likely  to  he  ^lannifU'd  ttmu  the  larj;er  l»loi«l-vessels.  Wln-n  in  llic  \^"^ 
of  ihe  ball  lliey  tf'nenilly,  liowcver,  art?  torn  or  eoiitiised,  willi  n\«itltii¥ 
imjKiirmciit  nr  entire  loss  of  motion  or  sensation  ;  jinin  of  jjrcrtter  nr  k* 
Beverity  and  <:ontinimnw,  nt  times  burning  {rauMoftfia) ;  trojdiie  elmnp*l 
or  absolute  destruction  of  tbi'  vitality  of  the  purta  to  wnich  lliiyi"'' 
distribnted. 

Iiosi->  AN]>  JdiXTs. — Amonjj  the  mope  ftcriontt  lesion;?  met  with »" 
militan'  pnictiep  are  wounds  of  hones  nnd  joints,  which  eon!*titnte  bM|| 
one-fifVli  to  oiH'-fiMirth  of  Jill  the  iiijiirii"- i-omiiig  under  i.<nre,  tn»"i^" 
lif'i'  tlio  pnuwirtionatc  nunilxT  is  much  sniiiUcr  nnd  their  gravity  is*** 
rule  mueh  lese,  cause<l  as  they  generally  are  by  bntlets  of  less  veiff^'- 
ai«l,  titill  njore,  less  velocity. 

A  bone  injured  may  be  either  contused  or  fraetureil  according  tfl ''"' 
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angle  nt  wliicb  it  i«  Htruck,  mid,  c-npecially,  tlte  luomtfatum  of  tht  bullet. 
tVmtusioiis  pnnliKt'd  Uy  iiisli)]  hails,  more  often  of  riturHe  tliowi'  nl'  i^miill 
cnHI)rc,  are  tmjuently  m  siieh  slight  sovcrJly  (niorp  jarring?')  tlitit  their 
existence  U  uitsu.s[iucte(l  ur  tliotiglit  pruljaljle  uiilv  tiixiuiitie  the  niisisile, 
flattcnnt  out  it  niiiy  Ix*,  is  foiiml  rt'stiiig  apiinst  tlie  bniic.  More  often, 
the  b1u\\'  beiiif;  ^itniuger,  )<ume  subperiosteal  extntvuitiition  occurs,  imU  in 
u  limited  number  of  villi's  iIll'  iin|iiiet  of  the  tfliul  i;^  suf!ieiunt  to  destroy 
vitality,  llie  necrosed,  later  scparatwlj  pieei*  of  U»ne  vnn*ing  mueli  in 
UueknoM'. 

Muski't-lMiH  mntusionH,  which  were  formarly  not  uncommon,  aitd 
were  often  followed  by  local  and  general  septie  inteeticpu,  will  in  all  pr<tb- 
iibilily  Ik^  Hiniost  ur  (iiiile  unknown  in  the  fuTure,  fhe  new  ritle  bultt-t 
fmrtiirind,  nn(  bniisnitif,  imv  bmip  fli;it  it  m:iy  sinkc.  Anti-scplicnUy 
treated,  the  bone- contusions  may  be  expeeti-<l  to  be  nipidly  re<;nv- 
crcd  from  without  cither  pcrmmient  thickening  or  perHif^tcnt  neurnlgiu 
j  nwiltiug. 

I  Fraetnrcs  arc  of  vnrions  kinds,  aernrdinp  to  the  f4iree  and  anple  of 
impact,  the  plinrart«*r  of  tlic  l>one  siniok,  and  in  tiu-  lonjf  l)one!*  the  part 
injureil,  whether  in  tlu'  ^luift.  or  near  the  extrwiiily.  What^'ver  tlii-y  may 
Im",  they  arc,  in  ^'nend,  thie  lo  eonfai-t  or  |K'iii'fr:itioii.  thi*  funiiiT  being 
nK-^Hat*-  or  ininutllati-,  iht*  it-iiIi  of  n  tangtritial  or  a  tlirin-t  blow  ;  the 
latter  piirlial  or  coniplett*,  the  bidl  entering  and  renmining,  or  jHtssing 
entirely  ihrongh  to  hulge  in  the  soft  pan.^  or  emerge  thnHij;h  the  nkin. 
The  'simplest  form  of  cuutact-injurv  ia  a  mere  crack,  of  greater  or  loss 
len^jtli,  eurviujr  otU-nliinM  at  its  fxtremilles— a  lesion  of  litlle  moment, 
viT)'  fn-ftuciilly  ovvrliKtkiil,  and  reet^iiizable  with  gcx-at  ditliculty  rxeept 
ilI>on  iietn:d  in.HiKi-liori.  ]'crcu>wion,  by  develojiing  the  "  cniekefl-iMit  " 
flonnd,  has  at  limes  been  of  diagnostio  value,  and  it  may  be  that  eviclenee 
I  t^  importuQcc  may  t>e  iiffbnled  by  the  pain  in  a  limited  area,  which  ba» 
I  been  sliown  to  be  proilueed  by  the  ])ii,'v«ige  of  a  gidvanie  euiTeut  thnmgii 
a  broken  b«me. 

As  an  exaggeration  of  this  linear  fmetnre  there  may  be  a  fifwure,  the 

etlge.-*  of  the  eniek  rtepiiniling  somewhat,  in  a  sn|M'rficial  bone  periiiilting 

of  recognition  of  the  gup  upon  paliwtiuii.     When  «iicli  fractures  are  j>ro- 

daoird  by  direet  r^troke.,  the  miF«4t1e  mtLsl  linve  in  large  nicsi-^iire  loKt  its 

momentum.     Itan-Iy,  but  pn)bably  nmrf-  often  than  lias  bee'n  siip|Hi!icd, 

tb('  cmck  of  jissure  mav  extend  truisverwly  or  obliiiiiely  thnmgh  the 

entire  ihiekm-wiof  the  bone,  causing  the  siniple:<t  form  of  n  eornnlete 

fnieturr,  narl  in  a  ffw  i-jt-jo*  >;uch  separation  has  Ik-cu  found  to  have 

occiirrvd  not  in  the  area  directly  injunxl,  but  at  a  level  eonsidembly  above 

or  below,      Beciinse  of  the  absence  of  muscular  traction  upon  them,  or 

I    of  an  incomplete  tearing  of  the  iK-riosteuni  over  lliem.  the  fragnienti'  may 

remain  in  ap|Hl^ilion,  (o  U^  [K>rlia|).'i  later  ^'[lamlfHl  by  movement.^  of  the 

I    port  or  by  mui^cnlar  contntctioris  after  the  untorn  jx-riosteal   baniK  have 

UpAenc*].     Tlutse  coutaet-fraetures.  which,  as   lias  alnwly  been   Mated, 

^rill  often  U*  overlfHiki^l,  iwpiirc  no  special  treatment.     If  protected  from 

infeetion  and  the  injured  area  in  immobilized,  rapid  repair  will  take 

place. 

It  is  by  ttcnetmtion  that  the  great  majority  of  fmetnres  are  piwlnewi, 
(he  essential  charaelcr  of  the  injury  being  a  driving  in  «if  the  jmrt  4'f  the 
booe  siruck,  with  or  without  assofiattnl  fiiwures  iwssing  out  in  \Tiriou3 
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dircctiuns  bdiI  to  vaninji  dishinecs  (Figs.  19,  20,  21,  22,  23,  and  2A 
arv  fnjm  the  n?iTOtt  of  Asst.  .Sui^.  La  (Jarde,  U.  S.  A.,  Report  of  tin' 

i>ur(/con-Gcnri\i(  of  the  Army,  JiiVJ). 

Fia  19. 


OwHhot  IqMrr  bT  tbe  ."aCMmibre  German  •llTcrtwk<lod  pMjecUle.  ftmumed  with  \hc  Ttlodir 

usual  al  300o  jiutU.  J 


Fio.  20. 


■■^'^ 


PoAntor  view. 

The  central  depression  may  l>e  Imt  slight,  even  aV>:*ent  altogether  wbt* 

cxaniination  is  niiide,  hnviiip  Irh-d  nverroiiie  by  tJie  ehisticlty  of  the  "»*»^ 

ous  tissup,  or  tht'  piece  of  hniic  tuay  hv  forced  in  (to  the  nie^hdlarj'  tmilji 

for  VAaiiiple,  in  a  hin>r  horn-,  or  williin  the  eraniinn  in  a  skuU-iiijUTtl 

or  it  iiuiy  1 ornjilcti'ly  |inlvi'riz4"il  hikI  its  diiK  driven  oul  of  the  Utiiiy 

or  jWJitieiTd  alotifi  the  Track  of  the  hnll,  the  ditierences  in  tlie  tMmlil'^'*'' 

of  the  \tmx'  tlircetly  struck- — und  tlicy  are  vcrv  wide — dependiiijc  ul** 

the  shaiH',  siw,  itnd  h:lr(hl('^l^f  of  thi'  ImUet  mid  il;;  veloeitv.     The  liti^i"'-* 

■  tini-l 


fms-sinc  mit  fi»ni  (hr-  centre  nf  violence  nrc  alw*  veiy  varinhle  hi  n' 
ler  and  extent,  nnifriiif;  from  a  ^■anrly  [lerceiililde  cnick   lu  a  i-mitii*"" 
breaking  up  of  the  iMine.     AVhen  the  frsicture  is  in  the  shaft  of  a  l«'''*l' 


biirie  the  churaeteriii>tic  tifesnriug,  as  Delonne  has  shown,  i*  that  vC  '^ 
elongiitod  X  (Figs.  25  and  2(i),  the  four  primaiy  jwrts  of  which  maV'^' 
secondarily  ^plit  intn  a  few  or  many  pleecs.  Nimetime*  the  sidinle*"*" 
c.\li>n<Is  into  or  tln'oiigli  the  ('pipliy!<i6 ;  crccasioually  it  eiidt^  ahruj»'v 


ID  inverse  jimportiim  to  thr  vvliK-itv  of  tlit;  iniK-^ilc.     The  si'ijii<^ra 
IV  Ijt  t'lilirelv  <K'I!uIk'iJ  ur  purtiai^jid^reg^^  <■-  primary  or  si.'comU 
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avNgnoT  wovyDs. 


aiy.  In  pi.«tol-8iiot  woiinH*;  Tew  of  tht'm  are  liko]y  1o  l>e  f^mnd  free,  awl 
thcH?  oixliiiiirily  .snutll,  ami  in  tlu-  uourHU  niiitk-  by  the  new  bulk-t  Ju  tlw 
mitlilk- ningi'.-*  ilii'  fniKiiu'nt.H  ar<' imii-li  niuit' lar^ri'Iy  mlliereni  iliati  iImt 
were  iu  llie  woiin<i»  Ibrnierlv  ohscrveii.  Very  fr«'<|neiitly  pistol  bftli* 
have  i'onv  cnoiijjh  only  to  CnietiirL'  tht  Wne  or  Ut  iicnftruti-  Us  ^nh^taan 
f(ir  a  short  (liT*tnni'c. 

\\'htui  till'  wituml  is  1(K';i1i-<1  ill  ihe  ejiiohyitls  or  iii  Uu>  jiixtn-fjiiiiliyf 
«il  arcJi,  iuhI  thf  iiijtiiy  has  iint  been  innirli^i  at  short  raiiji^^  i!|)lintrr 
iu^  is  luucli  let<«  llmu  wLeu  it  is  in  tht;  slmll  uf  thu  bone,  a  clean  pcrl't>i 

FlQ.  25. 


(jGtigtiot  Inl'irytirttii-riKlil  (viiiurM  luii<-tl->n  rifiiili|Jlo«ii<lin<t<erlhlrt1«hy  tti»  ."A-tkIIIyt'Ii 
sllvi-c  >■  kt:t<^  projvi'ltiv,  vrllli  ilie  rrlorilf  cranmuD  at  aiOO  fudi  iAmL  Kurc-  L«  Gttnk,  I' 
A.,  lot.  tit.}. 

FlU.  S4. 


Ptmletifa  rtew. 


ation  with  little  or  no  as«x'iate(I  tissuring  *M'''>g  oftpu  ol>wr%'ed  (Hf 
27  ;ukI  28). 

Almost  or  (luitc  as  clean    a   perforaticHi   niiiy  orciir   nt   ^mnc  ^^ 
tiiiicH}  iibovc  the  urtipulatitiji;   extremity,  as  illiiJutratMl   bv   Ki(P<  2Sj 
and  :S0. 

An  in  the  ea.*e  of  wounds  of  the  fliniihvi'i^,  tlie  IkiII   may  nitu\u\ 
cxt/Tiial  to  the  hone,  lodjfe  in  it,  or  pn»s  tlirriuph  it,  bnt,  liei-anriC'if  ll"*' 
li'twcni'd  rcHiHlanci'  uf  thp  min'cllons  Ii(*iie,  is  more  likt-Iy  to  |ieHbi»l''« ' 
ntnlcintr  n  (-<>n)|t;ir;itiv<-1y  elt-nn  mnal,  with  un  outlet  wound  eommiiiilv  ^ 
linle  larger  tiiini  tlk-  txilU-t. 

Woiiml!*  of  the  im-fular  hones  much  resemble  lhot*e  of  the  "j-'''-' 
extremities  of  the  lonp  honos,  but  iKvnnne  of  their  small  size  thi-*  1"^"^ 
may  be  exix-etcd  to  Ix'  lai^-ly  splintered,  without,  however,  in  ""^'V 
cBites,  mueli  »-{)nnition  of  the  frapmenti*. 

The  flat  bouca  uuiy  be  exteiiMvely  ^hatt«red  or  perfuratud,  a»  U  B"*™ 
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more  often  the  ca.se  now  than  in  foniKT  timcj*.  Tho  perlomtion  will 
communly  be  foiiiKl  tu  Ik*  Nfiui'wimt  cuuicut,  iU  tH)^>  uu  the  &kle  ul'  exit 
being  more  or  le?s  bcvelleil  jit  tJu'  i'S|H'iLst!  of  tin-  outer  laycrw.  Sm-h 
pvrfuration  mav  or  niiiy  not  l>o  ns^04!iat4}d  with  fistnirc.«  running  for  a 
variahle  distance  into  iJie  Imne. 

Ever  ^v«  ihe  adoption  of  the  conical  hiiUet  military  siirgi^ons  have 
ol»ser\-(Hl  timt  thore  is  a  marked  difference  in  the  danuige  done  to  bone 
according  to  the  range.     Tha  destruction  prodneed  by  a  r*liot  at  coiuptir- 

Fio.  27. 


^?* 


•  ^■ 


hribratlon  tn  Ihc  .")0«*llbni  Gcniuin  hIItit  Urkrtiil  nrii^rcUlo.  irllh  tho  vvlncltf  r(imiiti>n  ul  VSM 
y^rd*.  TtwdUinoteror  llMi  iraclcoflbe  bullet  to  the  ln>i)i;  comsponds  to  the  dlauulei  of  Ihfl 
aMk  UHt.  ^oqr.  La  <i«nlt.  C.  S.  A..  Ux.  cit.,: 

Flo.  28. 


PoiUrtor  tIvw. 

ativelv  ghort  duttanrc  is  so  enormous  that  it  ^eemn  as  if  the  bullet  must 
have  been  an  exulo^^ive  nm;,  and  within  tiiiuli  (listiinet-  has  \»vn  plaecrl 
the  "ame  of  explowivi'  action."  A^'ith  the  ohi  bullet  it  extended  to  200 
to  21}0  vanls,  wmetiiiief*  a  little  more;  with  the  new  it  is  inereaRHl 
to  :{50,  4(HJ,  or  even  500  yards.  As  I.U  (inrde  (Asst.  Surjf.  V.  .S.  A.) 
ho.'*  siat«l  it :  "Tliere  arc  no  siMX-ial  features,  a«  a  rule,  to  de«;ril>e  nlvnit 
the  wimndff  of  eutraoce,  except  the  apiM-.irance  nl  times  uf  Ikiuv  wand  in 
the  inuTi  leaflin^  to  a  fnictured  bone,  \^'hen  a  rc!;tr;r:int  boiic  hiL<  In-en 
hit,  the  foyer  of  fracture  will  show  great  la-w  of  subst;uice :  the   bone 
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(yrtnin  cuaoi  tlic  fxil  u'miml  liiis  hwu  lound  1o  linve  a  1cits;t]i  of 
f<Hir,  MX,  or  fVfii  iiion-  inches,  aiul  ii  widlli  uf  three  or  four,  ami  i>cca- 
sioiially  iMiiie-fnijfiiicn!.-*  ilrivcii  mit  luiv<-  jiuti'^n)  tlit-  skin  at  point.-*  oiit- 
«nlf  of  thf  miiiii  lucemtioii.  No  \v\y  umvUvd  ditferuncf*  liave  btxu  louml 
ift  exiKt  l)etwccn  tlic  destructive  ctfWtM  of  the  old  mid  the  new  niirHilos, 
thoii^i  doulttlws  thoj*  nf  the  lalter  are  KPiiiewImt  Ivix  In  tlie  wounds 
pPHliitvil  hy  |visl4il  Imllrt  no  t'Xjiliit^ivearluni  lakes  pliu-i-.  their  tiionieiiliiiu 
nrtt  Iwing  wiftiru'ntly  f;rcrit.  IVrhap-  in  -mall  mciuiiiro  chu-  to  thi-  !*\vii_v- 
iitj;  of  the  IwU.  the  uxial  rotation  of  whit*h  hiu-^  not  Innxjiiie  fully  stttlhxl, 
pructioilly  the  inunen*  deMriiction  etHfeted  within  the  Kone  nf  pxnh»sivt! 
acti«»n  in  due  to  hydnuilie  un-ssiire,  and  is  pn.iNirtionate  to  the  Hiiidity 
■of  the  tijwue  stmrk.  At  ilistanc*')'  outside  the  ztPtie  of  explosive  iietion, 
and  lit)  to  II  rsinjiP  of  1'21M)  to  1 'i()il — it  miiy  Im'  even  2000— \-:ird»i,  l>«>no- 
MiHind^  made  by  the  Dew  bullet  are  of  leaM  severity;  and  it  is  in  this 
'•  niiihik'  distanee"  that  there  oeeiir  eleiin  (Mrforations  «ir  perforations 
witii  the  formation  of  a  few  tlioii|:li  larj^e  frmuienli*,  and  the^e  ehiefly, 
it  umy  be  almont  whollv,  adherent.  H4'y(H»d  a  diflUinee  of  150t)  or  2lHM> 
}-ards  commintitiun  and  dis]>lucemcnt  of  fm^ii^nts  again  become  j^i-enter, 

Fio.  81. 


OniinM'"  prrfttrmiitn  in  ihr  ttnit'T  jtttr  r>f  Ihf  iitwft  r>f  \hr  left  tfl»l»  IfT  tlw  .'^•W^Utrii?  ncmtui 

i     I  rniiij  ai  13>I  >-aM^    Thc-ne  U  hIim)  Mn  Injury  III 

'  I  !•■  hT.  Ilx- ■■iiif  raiigi'.     Tliw  tiitUvl  ttlii'.'lc   tlii^ 

•  ••  .1.  ,,     ,      ,    mciliillnry  i-uial.jpjtlvringUie  rrvai.    Thcic 

11  a  ruui|>ii-u-  inu'tiirv  i.vsm   mii^.  hi  ■■>i<ii',  i  ,  >.  a.,  lite.  efL), 

Fjo.  S3. 


I*o«lorior  vlrv- 

the  remilt  douhtlcsn  of  the  wabbling  nf  the  shot ;  and  i^nch  Hninshiiig  of 
tJio  Iwiiiu  continues  up  to  the  extreme  niufn;  of  fnietnring. 

When  it  U  a  rUlfse  or  crcut  of  bone  tliat  is  stniek,  or  tho  ImiII  crosses 
tt  curved  Mirface  tan^Dlially,  fnittcriiifr  is  often  produced  {F\g».  31  and 
tV2],  llie  notch  or  furrow  bein;;  at  times  (|uite  eleiin  cut,  nt  times  ajwo- 
riated  with  fi-.«nniiirsi,  A  IkiII  iiii|Hn^in|j!  Ufmii  a  ridp*  or  rrei-l  niav  l»e 
tiplii  into  two  pieces  of  iii«irly  <h]Uu1  or  very  ijmH|ua]  Mze,  cither  cntirvly 
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■-f|NiraU"J  or  held  togi-tliur  ui  tlu-  Iiaw.'.     Similiir  s]ilit(injr  is  (KX^ni 
roiiiid  wiifii   it   i^  thv  rciiiVf'X   sitrfiuT  of  tlic  skill)  tluit  li»s  btvii  ^U 
Tilt-  liardi'iicd  IcinI  pi>t<)l  Imll   is  imidi  less  likdv  to  l>e  afferti'd  ia  tlirj 
way  tiiaii  i:i  tlie  ^ult  l^'nd  otic,  anil  .siitrli  b~plittiDf;  will  not  occur,  or  otUy, 
exceedingly  :«^>Ulom,  when  tlu.*  niissilo  lh  a  javketed  riilc  ball.  I 

That  fraclurR  by  i)Pui'tration  liaj^  owunx-d  may  or  may  uot  1h?  oasyl 
of  iiiipnniaaliim.     \vlicii  cn-pitiis  is  n'ci)x"nizc<I,  (U-tonnily  in  iirrM-nt, 
preteruntuml  mobility  ('xislw,  »i)<]  tin*  rniK'tit>ii:il   integrity  of  the  liiiit» 
m  lost  (ill  vitlitT  w»inlM,  wlicti  tln-n-  aiv  iIh'  oniiiuirj-  syiii|ilonis  of  fnu-- 
ture),  thcro  rnn  Ik*  no  mii'stinri  rcsperting  the  (liajinwi?,  jwirrirTilarly  mM 
if  in  ndditioii  there  are  Ixjnc-fnigments  uy  lM>ne-<Iust  in  the  track  of  tbe  ^ 
Itidl  unil  the  exit  wound  ih  iif  lar^e  size.     'I'lie  bone- fragments,  if  foiitwl 
al  all,  will  be  hctwwn  the  bone  nml  the  outlet  wimml,  extvpt   in  iiijn- 
riey  within  the  ex|dowve  none,  wiirn  at  lime>  Hnall  ("nipnientj;  an-  ah«> 
earned  Uick  t«miini  the  orifiec  of  entrance.     A-*  a  (ceneral  rule,  a  k-npli 
of  exit  woitud  excetxling  an  incli  indieate.s  tliat  tlit-rc  tuif  Inren  buiie-  ^ 
inUirv ;   and,  as  Pelnmie  Una  inhnun,  a   fairly   safe  nmehision  an  mfl 
wlietiier  or  not  such  injury  hiw  lieen  received  may  Iw  drawn  from  inf!|*f- 
tinn  of  the  exit  hole  in  the  clothing;,  which  is-  very  jrenerally  Ini^r  in 
cases  of  fnu'tnre  than  in  those  of  wonnds  of  the  s-ift  piirts  only,     Kiit  ^ 
sntid)  »iw;  of  perfo ration- wounds  by  no  means  iiidiaite*  abi.<'mv  ofltojit^  V 
legion  or  it?*  limited   extent.'     (.)cca*^ionally,  in  the  aliHi-ncc   of  irtlii-r 
aipis,  perforation  is  made  certain  by  the  |>rc«'nce  of  evidence!*  of  injurr 
of  a  viseUK  which  voaid  only  have  been  reached  aAer  the  ball  hud  pois^ 
throiij^h  th*'  overlyiiijr  Imnc. 

When  the  jiyniptoni?  mentioned  are  wanting  and  tho  lesion  !*=  rendomi 
likely  only  hdMiise  of  the  directiiin  of  the  shot,  it  will  often  Ire  l!ie 
wiM-r  course  to  be  content  with  the  establishment  of  a  pn^bable  dhf- 
nows,  since  in  the  effort  to  secui'c  certainty  the  hone-mjnry  may  Iw 
mneh  n^rnvatcd  ami  the  ul\cr  condition  of  tbe  (latient  nuide  luiirfc 
worw. 

The  prtiii!ii-y  treatment  ninwt  of  crinrhc  vary  with  the  extent  of  Ikkic- 
injiiri',  Whi'ii  tills  i»  but  slight,  thorough  ciciuising  of  the  pxtrnal 
wonud,  iind,  as  far  hh  it  may  be  pnu-ticaljlc,  of  the  track,  iK-ing  effwte*!, 
the  \inrt-,  if  the  legion  Ik  in  an  I'xtreniity,  nhonld  Im*  immobilized.  If 
more  severe,  <N^>ni])it'tely  detachtHl  fnignient-s  should  Ijc  removed  if  ihty 

'  In  illiwtration  of  the  truth  of  tliiti  «tat«ni«it  nntr  he  (jiioled  x  recent  nyttat  of  ■ 
exwsriui'eulal  auut  i'i>*.TVv4  t*.v  Ll.-Col.  Hn;ven«ni  of  the  ItrtiL«h  amiv.  prirffMwt' 
iiiiliurr  sarf^ry  ajt.  Nrttey.  Thfl  firing  war.  linmr  u.  n  60  yurds  Ttinfte.  ■'Th»-liull'' 
pniwed  thmiiKh  ifie  aiikle<ji)iiit,  t-nli^nng  On?  it«infiitlu«  Ib-IuikI,  sImtc  ihe  •■urfMV  fa 
itniculalicii]  with  tht*  us  culoiii,  vul  |.>a.'»c<t  oiii  iu  front  through  ihi;  itet-k  of  tlir  km- 
The  sldn-WflUndi  nei*  verv  sniiill,  (hiil  <•>(  entmntv  t»ina  u  lllllo  lest  in  tiinmrlFT  ih" 
lite  biillel,  and  liiui  <ir  i^xjl  s  lltilp  ninnllcr  tlvnii  thi-  former,  (hi  clt'«e(-ti'^ti  il  uuii  lixmi 
that  lh«  bullet  hiul  [)ntM.xl  tliroucl)  (he  asitmjtiilu'^  iiboui  huir  in  im-ti  bvn«>iti  ili*-  ui"- 
Dlatini;  aiirlao<^  fnr  ihr  libia.  Al)  the'  astrai^liH  exivpt  iU  lieail  wbd  |)iilvi'ri»iJ.  ■vl'H 
il»  aTlii!ulfiiiii|[  lurriKi-H  i>|>1it  excvpl  tlinl  fur  llti*  itcu|ilii)icl.  The  Inwer  «im1  of  ihctiMi 
waa  fiwiirol  iti  miKiy  directions,  imtl  (•>  a  •.'i^Ttitiii  t>xtcni  |>ulverixed.  slihvuich  Uio  Wtrt 
lud  not  aniially  loinhod  nnv  part  nf  ihw  Imne.  The  nuist*  of  ibU  ronditioo  el  ik 
tibia  wan  evidenilv  ihe  burMinff  nii:in  of  ihe  aKirntfs'i'*  witik'  tirmly  Iwhl  hv  ihr  (Mf 
of  the  two  malleciji.  Tlie  Bttai'bmt-nt  of  the  pxiernal  uinlWUu^  of  ihe  fihiila  m  ilic  i"i''^ 
tuirfrw?!^  of  thL'  tibiit  did  not  tivo  wnv,  aiHl  llu>  inttrriiiil  iT\Mll«alii<i  was  tiot  rrnL-lurrd:  thw 
*it  wu<  (hat  when  ibi'  hnllel  |inj«>e«l  ihroni;!)  ilie  aMrai^Iii*,  (jrt'Htlr  dt-teo'Iui);  that  portion 
(if  tilt?  bone  h^lil  bftnei'n  lhL>  niallcoli,  llic  nnicnlnting  >urfiicc  of  thit  tibia  yon  t\i\'tt  «^ 
the  lower  end  of  tlio  bone  exlennivcly  tiasured" 
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cnn  mulily  be  gotten  at,  the  i^annl  ilrnined,  the  limh  imtnobilixed,  and 
anlieeptic  treatment  maintained  until  heiilin};  take?  plnee.  X^'nigments 
whieh  are  udher(>nt  shuiiM  be  left  in  plaec-,  iifter  hfiviiij;  Iieen  n.-*  miieh 
bb  possible  pressetl  into  |iositiun  if  found  to  he  ilwidetllv  tilted  oB'  from 
Uli'  iii)riii:il  line  of  tlic  botif.  Not  inrrcipiciilly  n  K'<|iU'}itnini  tvliirh  is 
■l|Mr('ntly  enlirrly  ncpiiralwl  is  really  fastened  at  onr  extremity  by  peiH- 
'^^tenl  bamls,  and  its  removal  can  be  aceompUshed  uniy  with  diffieully 
and  witli  re?'iiltiiif>:  inerwiiH*  of  daniiiffe  to  tlie  bone,  n  iien  •^i  faslenwl 
it  should  Ik*  treate<I  as  «n  adherent  fraiinient,  sinee  if  sepsis  is  prevented 
its  vitality  will  probably  be  pre«.T\'ed,  aud  if  not  it  iviil  be  extracted 
btcr.  rmil  ret^'iitly  the  geiieml  rule  lin?  been  lo  remove  an  iiiipneted 
ball,  wound-infeelion  being  almost  certain  to  ix-cur,  and,  if  the  foreign 
body  was  Icfl,  ncormis  of  greater  or  le.*s  extent  of  the  bone  was  quite 
sure  to  follow  ;  and  now,  if  the  misflile  ean  he  loeated  and  rendtly  taken 
away,  foich  removal  ("hould  be  made.  Hut  if,  a*  i^  :m>  generally  the  ciise 
in  ]tistol-siiot  iiijiiries  in  rivil  life,  to  find  and  reiiiiivi-  the  Uiillct  iicivs-'i- 
tates  di>ing  iiuieli  damage  to  the  parts,  it  had  better  he  left  nndi^^tnrheiL 
If  proteeted  from  woinid-infetiion  the  injuivl  area  will  generally  do 
well,  whether  the  mis'^ile  is  left  or  is  taken  awiiy.  When  tiie  slioi  has 
pone  through  and  out  and  the  crushing  ha>*  not  been  very  great,  as  it 
will  not  be  except  at  t^hort  range,  tht^  >nme  genend  prineipteii  of  trwit- 
ment  xanM.  govern  the  conduct  of  llic  surgeon — rcmovnl  of  ?e|ianite<l 
fmgiuents  (and,  as  has  already  been  stated,  tlicy  will  be  found  between. 
ihe  bone  and  the  wound  of  exit),  antiseptic  elcnnfiing,  and  drei«ing  and 
immobiliaition  of  the  part.  When  there  has  been  great  destruction  (as 
froui  a  rifle  (Kill  within  the  exph^iive  zime,  a  hmd  of  i^lmt  fnmi  a  gun 
but  a  few  feet  away,  a  large  shot,  or  a  shell  fmgmcnt),  whether  or  not 
the  limb  ean  be  trnvwl  will  dejifmi  n]M»n  the  extent  of  comminution  and 
Uie  amount  of  injury  done  the  wift  pjirts.  (iunshol  fractures,  sn  ihr  as 
treatment  ij>  concernt-d,  do  not  ditfer  materially  fmni  other  roin|Kiund 
lifttctunw,  and  if  it  is  |H>MsihIe  to  ciuplny  the  same  nietliiHls  of  eleun^iug 
pBd  dressing,  similar  good  n*snlts  may  be  expc-eted.  In  militari'  practice, 
iruni  the  necessities  of  tlu"  situation,  thorougli  and  rigid  antist'ptic  treat- 
ment ninnol  hi-  apnliiil  other  (bun  exceptionally,  but  fniiii  the  liniittil 
experience  of  the  last  twenty  years  it  may  be  reasonablv  hojieil  that 
inueh  ejin  Ih.-  done  to  tesiien  the  oht-lilue  mortality  uf  hone-injurie.s.  in 
civil  life  amputation  will  be  required  only  when  the  limb  has  been 
exteoeively  sluittere<l,  and  not  even  then  in  many  cases  unless  there  i» 
an  aameiatoil  lacemtion  of  the  main  vessels  or  nor\'es.  But  on  the  field, 
removal  of  the  limb  is  ealle<l  for  not  only  when  there  Ims  l>cen  great 
shattering  of  Ixtne  with  or  » itliout  extensive  huvration  of  the  sott  [lartsi 
and  itijury  of  vessels  and  nerves,  or  when  a  jwirtion  of  rhe  extn-niicy 
has  been  completely  devitalized  or  has  Imi-u  r-arried  away,  but  aluio  in  lesw 
severe  eases  iK^siiLse  of  tlie  uidieallliy  snrnaindings  of  the  eujldier,  the 
existing  neet^j^ity  id'  tnin-porting  him  long  distanees,  atid  the  liniite*! 
attention  (hat  it  may  be  jnts.'^ible  to  afierwanl  give  him.  Neither  in 
eivil  nor  in  inilitarv  pnietiee  should  an]|»otatioii  tte  done  when  then-  is 
a  re;if*iiuahle  probability  rd'  !<iviiii;  a  toler.ddy  UM-ful  Ituib,  even  though 
meh  limb  be  deftirmiHl  or  the  wmrce  of  njiue,  it  may  be  eonsidcrable, 
diaeomfort.  Often  hns  it  Imi«pened  to  sui^retins  in  «»ur  country  in  the 
,  lu^  thirty  yearn  to  mv  auipntatiun  stumps  that  wvre  painful,  fix-fjuently 
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ulcerating,  and  of  little  functional  value.  Formal  exsections  in  the 
shafts  of  the  long  bones,  operations  "  in  continuity,"  should  not  be 
done,  more  of  the  bone  being  taken  away  and  the  end  results  being  lesB 
satisfactory  than  when  there  has  been  an  infonnal  removal  of  non- 
adherent sequestra. 

IjQtcr  in  the  progress  of  the  case,  as  in  ordinary  compound  fractures, 
reniovai  of  the  limb  may  have  to  be  made  because  of  infective  procesees 
in  the  part,  suppurations,  osteomyelitis  acute  or  chronic,  or  gangrene. 
Even  under  the  most  rigid  antiseptic  treatment  compression-gangrene 
necessitating  amputation  may  occur. 

Joint-wounds. 

These  are  either  extra-  or  intra-articular,  and,  like  those  of  bone,  are 
of  greatly  varying  degrees  of  intensity.  The  several  joints  vaiy  mndi 
in  liability  to  injury  according  to  their  anatomical  position  and  thar 
exposure  to  traumatism.  As  generally  stated,  in  order  of  frequency  are 
found  lesions  of  the  shoulder,  knee,  elbow,  wrist,  ankle,  hip,  though  in 
our  late  war  the  wounds  of  both  knee  and  elbow  were  more  numenms 
than  tliose  of  the  shoulder. 

Extra-articular  injuries  might  w^ell  be  considered  simply  as  wounds 
of  the  soft  parts,  were  it  not  for  the  fact  that  at  times,  either  because  (rf 
injudicious  examinations  or  more  often  of  extension  of  septic  inflamma- 
tiun,  the  synovial  membrane  is  opened  and  the  joint  involved.  A  setoa 
wound  may  be  present,  or  a  considerable  extent  of  the  coverings  of  the 
articulation  may  he  carried  away  or  later  destroyed  by  gangrene: 
Tondnn-shcaths  arc  often  opened  with  or  without  injur}'  of  the  tcndonsy 
and  sometimes  because  of  .such  openings  there  is  so  much  disoharpeof 
synovia-like  fluid  as  to  load  to  the  erroneous  diagnosis  of  actual  penetra- 
tion of  the  joint.  The  old-time  round  ball  occasionally  ran  around  the 
joint  tlirou<rh  a  large  arc,  and  some  have  believed  that  it  is  not  impos- 
sible for  the  conical  ball  to  take  a  himilar  curved  course  :  the  pmbaoili- 
ties  arc,  however,  that  in  tlie  cases  in  which  snch  wounds  have  !»eemecl 
to  exist  the  hall  really  passed  straight  from  entrance  to  exit,  jtiercing  the 
joiiit-i'avity,  l)ut  sjMH'dy  closure  of  the  middle  part  of  the  track  occurred 
and  the  Jdiiit-lcsidu  g-avc  rise  to  no  well-dcHncd  sympt()ms. 

Intni-ai-ti*'ular  wimiids  may  be  due  to  the  direct  entninee  of  the  ball 
tVoni  witliimt  or  thnaijrli  one  of  the  bones  of  the  joint,  to  priman' 
lai-enilion  of  the  synovial  niomltranc  in  connection  with  a  b*me-fissure 
oi-  later  n|ifniiijj  by  iilcer.it ion,  or  to  cnislnng  of  the  parts  by  a  larjre 
>liivt  iir  a  shell  frajrnieiit.  As  a  rule  having  few  exceptions,  a  bullet 
pa^.-inii:  tlininj:i;li  tlie  joint  damages  one  or  both  of  the  bom»s  entenng 
into  lis  eoinpiisitiiin,  fissuring,  canalizing,  grooving,  or  notching  it  w 
them.  In  the  knee  it  may  traverst>  the  upjier  pnn-hes  of  the  synovial 
niemliraiii'  witliuiit  causing  osseous  lesion,  or  if  the  log  is  somewhat 
Hex.'d  ii|>oii  tile  tliit:li  (at  an  angle  of  fnim  loO^  to  170°),  it  may  [kl* 
tVom  side  to  side  below  the  patella  without  impinging  ujHtn  eitluT  fimur 
III"  tibia. 

Thai  a  joint  bas  been  itijiiii'd  may  bo  readily  dotemiiniil  when  then' 
Iijis  belli  extensive  laeej-atioii  ;  when  upon  pal|i:ition  nineh  comuiini'tH'"' 
is  fomul  to  exist  ;  when  great  fulness  of  the  synovial  cavity  is  rajiiulj' 
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devplo|ic(l,  !«hovrinj;  that  thrre  has  been  a  Ini^  extrsivAsntioii  of  HIimm) 
into  the  juint ;  wlu'ti  llu'n.'  if*  fret-  iJischargi?  of  mtiifrlwl  bloud  iin<l 
nviKivia  innn  tlH'  wouml  nf  i-iilRiitc!)'  or  M'  i-xii  or  i'ntin  hotli  :  (tr  wht'n 
liotK-ilu^t  or  fr:^n<)eiit.s  are  foiiiu)  in  tin-  L-xit  woiiiul.  But  \v1i>Mt  imne  of 
thL';§<>  svni|itiitiis  iitx'  jiri'iK'nt  thi*  iliii^iusiTt  iiiiinl  n'st  ii[hiii  ini|KiiriiiL>nt 
of  funolioi),  upon  escape  of  synovia,  and  U[ion  the  p^Kaition  of  llie  wotinda 
iif  pntnimv  and  exit  with  rcifrentre  to  tin-  articulation.  Inahility  to  use 
the  linil>  lia-s  little  or  no  .-^ijjMitit'aiiet',  as  it  nmy  lie  ami  ofU'n  is  uiisoeiatwl 
with  ail  fxtra-tirt it'll lar  itijiiry.  Kjhiiim?  of  Hviiovia  in  liniitol  ainount 
may  Ik>  fntin  nil  o{K>iit^i  t^'ntloii-shiaith.  Of  iniirh  gniit^-r  vsiUk*  is  the 
cliivrtion  of  the  line  joining  tin-  woiiiitls  for  it  may  In-  ven-  conHch'iitly 
a»c!>unK'<J  that  when  thi»  Viae  kiiiU  throngli  the  joint  u  coniail  hall,  pi»Ujl 
or  riHe,  hns^iie  thmneh  the  articulation.  In  the-  knee  and  ellHjw,  \e^ 
often  at  the  ankle,  hv  iliffital  pri'*inperre]>itu^  :\m\  yifldinjj  of  fnifjment* 
niay  fre<juently  Ih'  (k-tct'ted.  The  Hpiiesirance  of  tin-  wuunil  ^ives  no  sure 
indieation  of  the  eondition  of  ilie  parts  witliin.  As  lia-*  been  tnily  said, 
"tliat  wliieh  inon-  than  everythiuj;  vifv  eliaricterizes  lUe^e  injuries  ic  tlie 
iiirtipiifitsint  lotion  of  tlx-  tihrour'  anil  rnijini-oiis  envelope*,  eonrealinj; 
danift^r,  often  very  oonsi<lerahle,  of  the  ends  of  the  btincs."  Prohinj? 
in  douhtful  ease.-*  Mionhl  not  he  re.s<)rteil  to,  for  it  may  o|)fn  a  previimfly 
inlan  i^i[iHule.  Ao'tiiiicy  of  dia-jnotjirt  is  not  iNf-cs-siirv  in  srieli  ensi-s,  tlie 
wound  U-inj;  rejjardetl  aj*  an  artieular  one  and  li\-:it«tl  aet*ordiiiji'y  '"  « 
con*er\'ative  way.  When  the  hnllet  liii-s  |«is,-*d  through  the  epiphysis  the 
nplinterin^  is  likely  to  )h'  i^unlined  to  it;  when  thrctiigK  tlie  jiixtu- 
cpiphvH.'ul  area  it  will  pmljably  affeet  both  tht-  epiphyt^i*  ami  the  lower 
jwrt  of  the  <liaphysis.  The  n-Jsiirlnfr  at  times  is  In^th  Rulintin^  and 
cireular.  The  ex[R'rinients  made  with  the  new  hidlet  show  that  in  the 
niiil<lle  muff's  esinaliwition  with  little  or  no  splinlerin<r  will  ot\en  lie  pnt- 
diieeil,  esj>ecially  in  those  artieular  extivniities  that  cfintniii  mmh  iiineel- 
loiis  tivMie.  Commonly  the  se(|ue;'tni  are  tew  uud  but  little  di-phwx^. 
Within  the  zone  of  exphx-^ive  aetion  preat  dc>strueli(tn  is  elfeetei).  Inn 
liinitiKl  number  of  eaw-s  there  are  ooiuplicatiiij;  Ie?*iori«  of  larjre  ve?*eU 
or  iiervi^  as  also  at  times  of  the  ehtwt  and  abdoiiicn,  in  injiirif-fl  of  iIir 
slioulder  aiul  hi|>. 

The  prognosis  in  tliew  joint-woimds  liaji  alwjiys  Ikx'II  grave,  even  in 
the  8<videntsof  eivil  life.  The  avenige  niorlaitty  of  llie  cases  tahiitatei.1 
by  Longiaore  whs  32.2<'}  per  cent.,  and  of  those  ocenrnnti:  during  otir  late 
war  33.58  |>er  eent.,  and  as  resfieets  the  various  artienlutions  ran^l 
from  12,il  per  i-ent.  in  wonnds  of  the  wrist  to  85  per  eent.  in  those  of  the 
hip.  Hut  the;*  are  the  dwith-nites  of  ciisus  not  pnittvu-d  In-  llie  treiil- 
mi'iit  of  lo-duy  a^iinrf  the  srptic  infei'tions,  and  to  such  infections  from 
thni-^jnarters  to  nine-tenths  of  the  mortality  has  Ik^'-u  iU\o.  It  cannot 
hilt  be  that  in  liilure  wars  however  <Ieffetive  the  woiind-drrsstiijrrj  may 
bo  Iwiatiiie  of  the  emidilioiis  neeiNj^arilvassoeijili-d  with  liehl  serviin-,  there 
will  he  a  siivitif!  of  .1  much  incre:t.s<><1  pn>|Mir(ii>ii  of  iIkmc  shot  thiitu^di 
the  articiiljitions.  In  (-ivil  pntetiee  the  pnibahilities  of  re^-overy  are  imw 
iSft-at,  ami  a  f:ital  result  of  an  iincomp]ie-ate<l  joint-wound  in  not  to  be 
uxpectul. 

ileretofnrc,  in  en!*ps  that  liave  not  died  and  in  which  amputntton  hus 
iHtt  Ikhjh  done,  the  funclional  value  of  lUv  jirewrvwl  limb  liii*  usually 
been  far  frum  very  ^imhI.     Ankylosis,  either  true  or  false,  to  a  k'iii**:''  o' 
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lew  extent,  has  b«»n  present  in  the  laTfte  majority,  the  fixation  ofi^n 
Iteiii^  an^nilnr  and  ilrrorminjr ;  frLtjuwitly  cljitHiic  (istwniyflil»,  with 
consttjiieni  biuM^lisTuW,  Una  liwii  itl>?*'rvwl ;  «lHii^li'-j(iintn  linvp  fnllowftl 
maiiv  of  thf  pxt4?iisiv('  rcsectiem!^ ;  am!  aii  irritaMe  neuralgic  ronilitioii 
of  tfic  (ttiniii^Hl  jKirt,  liistinp  for  yvnrs  or  tluriti^  llif  whole  after-liff  i»r 
the  woundt'il  inaii,  has  often  U-en  experiencefl.  Here,  again,  it  i*  to  [» 
hoped — indeed,  exiieeti'd— thiit  the  future  will  be  Ixlter  tluin  the  |misI, 
siiiee  m  no  Hmall  measure  the  diftieulties  mentioned  have  been  due  t^i,  or 
at  Ica^  niiieh  a{i}:nivate<l  hy,  >'iip))iirnti\'e  inftammntion-t.  Pn;tei-ti<<l  fn>ift 
sueh,  it  haK  more  thai]  once  been  >-ho\vn  lluit  even  hKl^-nient  <if  a  fon-i^a 
body — f.  ff.  a  bullet — in  tlie  artieulation  may  not  prevoit  recovery  with 
free  mobility  of  the  joint. 

The  treatment  oi  jiiint-wmuids  i>*  either  by  expectanc-y,  by  exewinn, 
or  by  amputation.  Kxjiwtanoy,  which  includej*  removal  of  fornpi 
bodies  (bullets,  free  «'C|ue.'*tra,  ete.),  is  n  method  of  trejituient,  a«  wc  ftill 
see  later  when  eonHideritij;  the  le(*ions  of  siM^'iul  joints,  the  adoption  of 
which  in  the  past  was  at  the  rij^k  of  great  danger  to  |»art  and  life  in 
wounds  of  other  than  verj"  minor  pravitv.  HuppurattntiH,  nwrn^'A,  p^- 
era!  infective  discasci*,  cither  death  or  late  amputatlcm, — such  viv^  um 
often  the  ni-ord  la  the  i-aaes  of  artir-ular  injuriti?  in-ateil  ntnserx-aiivtk; 
hut  as  it  i.t  nf»w  possible  in  wounds  in  eivd  life  to  prtn'rnt  the  tlevrlop- 
nicnt  of  tuorbid  processes  conw'fjneut  uik'U  iIh-  action  of  pyopenie  or>nia* 
iHiii-S  either  wholly  or  in  great  nu'nf^ure,  nirely  shonhi  any  other  tbin 
con8er\'ative  treatment  be  adopted — never,  except  when  there  ha«  b**ii 
guch  denttnietion  of  the  joint  and  partis  almut  an  to  make  it  impostfile  to 
aave  tlie  limb,  or  to  save  it  with  reasonable  ex|iertatlon  of  itii  beinj; 
serviceable.  Not  even  the  laceralion  nf  the  nuiiu  vewtels  or  DtT>"« 
absiilurely  eomiiel.t  primary  aiupiitatiiui. 

In  A  rigidly  antiseptic  way  Inn-**.-  fragruent»t  of  brtne  and  pieers  i»f 
oloth  sboiihl  be  removed,  and  tlie  bullet  aUo  if  it  liu.«  hnlge«l  and  tlie  sii»* 
of  the  canal  permits  nf  its  being  rcadilv  niu-hed  and  extracted.  CiiiB- 
monly,  the  diameter  of  the  track  is  small  and  the  bullet  \»  firmly  lis«i 
In  position,  so  that  more  hann  will  likely  be  ilone  in  finding  the  boll  and 
talcing  it  away  than  I'V  the  missile  itj*elf  if  left  uudi>tiirl«ed.  Thewi'iiwl 
and  tlie  skin  about  the  orifiiv  nf  extranee  and  exit  liaviug  been  thef- 
oughly  clean.v<l,  the  limb  should  be  anti-'Vptieully  dres.^ed  and  imini»- 
bilized  in  the  aaine  maimer  as  in  the  caw  of  an  articular  traunuti^i 
other  than  guurihot.  If  largely  distendiil  with  hlrKwl,  the  joint  slmuU 
be  a.'ipinited.  The  effoit  to  render  the  wonn<l  aseptic  and  to  ninintain  il 
s»)  failing,  the  resulting  sujtpunillve  inflamnuition  will  ordinarily  lirtrf 
limitwl  extent  anil  is  to  be  tn-atMl  in  the  u?uiil  manner. 

Though  ex^ierience  only,  ami  that  the  large  one  of  a  gnmt  vmr,  will 
definitely  wttlc  the  ipiestion,  tliere  is  everi*  probability  that  the  jiw'* 
wounds  protlueetl  by  the  new  sniall-ralibrc<l  bullet  will  in  large  mtwatt 
be  safclv  and  Kati.sfaetorilv  treated  ex|>etr|jintlv  :  and  iinllei  woamkwil' 
be,  as  they  always  have  been,  the  gn-al  majorilv  of  arli<idar  IwIm*' 
Septic  arlhrilis,  when  it  :iri«*-,  is  to  be  tn-ated  by  ^ree  incisions,  ihorooph 
cteaufing,  and  tlie  niaiul4-uauei>  of  full  drainage.  Ftiriiierly  c<)iniDt<B,il 
will  doubtli^tw  hen>after  be  developcfl  in  but  n  limited  number  of  rafe>> 

'  Tn  Mir  Iftte  urar  lhi.>y  yiert  alioiit  S7  por  cetiL;  in  tlte  liurt  lhiv«  PniMBD  "ntsl^ 
l*t  wtiL ;  W^  por  (Wii.  in  that  of  li70-71. 
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thifH!  in  which  either  the  primary  ilimnfi'ction  of  the  wound  has  been 
defwtive  or  the  aftcr-treiitmenl.  has  failw!  of  pix-vontinp  the  oecurivnce 
i»f  ^U|i|mralion  or  iiifet'tive  OT^teocnvelitis.  If  u|M>n  u|K-'niiij;  up  Uie  artiu- 
nlatiun  exteuidvc  destruction  of  hone  is  ftiunii  to  cxiHt,  ani)iiitalioii  or 
excision  should  be  reaortod  to,  though  the  probability  of  nwoverj'  is  not 
verv  prwit. 

The  pxtr<>nip  ftitnlity  of  lesions  of  the  major  articulations  treated 
expectantly  during  the  wars  of  tlie  tiivt  half  of  this  century  led  to  the 
Btoblir^hiuent  of  the  rule  that  in  such  injuries  urn|>utatiou  or,  much  less 
Nmen,  excision  8hoitld  be  done — a  rule  very  jrctienilly  observed  during 
the  wars  of  the  third  quarter,  thouph  removal  of  the  iLania^ied  |iart,  rather 
than  of  the  limb,  wa.*  more  fn_'L'lv  resirted  t4),  e.-iiwiallv  in  wounds  of 
the  -.luiulder  and  i']Ih>w.  Even  under  i*uoh  tmitnu-ut  the  mortality-rate 
wof  hi^ii,  '.i-\J)  iM-r  (Tui.  iif  tJiu  jwfni-woundK  iu  our  late  Mar  tenitiuating 
fatally,  cliietly  fx\'au!)*  of  septic  inftvtion. 

In  all  pnilnhility,  in  the  future  anipututton  will  be  ilonc  only  when 
there  has  been  extensive  crushiiiK  of  the  joint  and  |tartri  about,  or  the 
articular  wound  is  eom[iliciitef]  bv  .-iuch  vewsel-  or  nerve-injur\'  n»  to  pre- 
vent the  pre^rvution  of  the  vitality  of  the  limb.  Excision  (which  mten 
back  to  the  time  of  Morcan  and  Percy)  will  be  done  but  seldom,  not 
Ijecause  of  its  fatality,  for  that  will  Ix*  (rreatly  rethieed  (it  is  now  only 
ubout  one-^i;;htb  of  wlint  it  wiu-  in  pro-aj«?pli(!  times),  but  Imtjiusi?  the 
end-result  of  the  operation  is  not  *o  rikkI  as  that  follownnjt  cftnservativc 
ireatitK'Ut.  Gurlt,  liuviu};  Htudiett  the  afCer-lii^>rv  of  (iT}'*  !oi|dier>^  u|H)n 
whom  n-iiections  had  U-cti  done  during!  []r>  Inle  Gentian  waru,  fnuiul  that 
there  was  pood  functional  use  of  the  limb  in  les>  tlian  'J7  [xT  <'enl.  of  the 
oases;  limitei)  u^",  and  that  often  only  when  pnithetic  apparatus  was 
employed,  in  50  [ler  wnt, ;  and  in  more  than  I.'i  |wr  cent,  the  limb  wan 
UBpJesK,  or  worse,  a  bunh-n.  It  in  much  tip  Im'  rrfrn'tlcil  that  no  one  luw 
iu  a  ftimilar  manner  determined  and  rf|vuied  the  (■nd-n\-itdtj<  of  the  lii4f> 
cases  of  excision  of  one  or  other  of  the  six  larger  jointn  during  our  late 
war  which  are  known  (u  have  nn-overetl  from  the  o|M-i-!itioii.  Were  it 
poMiiblc  to  n|ienite  subpcriosti-allv,  such  rcijr-nemtion  miplit  be  t-xpccted 
»A  would  materially  tacreuM!  the  functional  value  otheru~i.->e  !>ecured,  but 
in  a  primary  o[)eratiun  for  g'unsbot  injur}'  only  verv  exe-epliunally  van  the 
|)erio><teinn  be  saved,  and  tlie  attempt  to  do  so  is  almost  always  but  a 
waste  uf  time. 

^f  Wounds  of  Special  Joints. 

Siifii'i.nKR. — AlxtuI  2  )KT  cent,  of  all  woumU  re«-eived  in  action  are 
uf  this  articulation,  and  ubout  nne>i<ixth  of  nil  the  urticidar  te^ion.s.  Tlie 
injury  Ls  almost  alwavs  one  of  penetration,  the  ball  cither  striking  tfie 
jiiint  i)r  fracturing  the  humerus,  and,  through  spliiiteriii};,  openiiij;  the 
synovial  cavity,  Iu  war  the  lefl  joint  is  nioi-e  often  woundc<l  than  the 
rijrlit,  iHtiiiirte  of  its  advanced  position  in  infantry  (iriui^.  With  cnvalrv- 
men  the  reverw  i*  tnie,  the  ri^'lil  whouldor  being  carried  furwanl  in  the 
use  of  the  snhre  or  piMtol.  The  dtrffree  of  injury*  cnuw^l  by  the  new 
bullet,  except  at  «"hort  ninge,  will  (loubt1e!t!(  pmve  to  Iw  deeidediv  lew 
than  by  the  old^  e»nali/:itioii  Iwiiitr  larj^fly  clH-*'t»Hl.  with  but  a  mimcnite 
amount  of  a.-t-'MJciatcd  ^ipliiiterint;  anil  much  lew  )4>|K)r:ition  of  the  frag- 
meatfl.     I>Mlgement  of  the  bullet,  oecasiooally  observed  heretofore,  ia 
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not  to  be  expected  ;  even  in  the  pistol  wonnds  of  civil  life  the  ball 
rarely  fails  to  perforate.  Deterraiuation  of  the  part  of  the  humerus 
struck,  whether  head  or  neck,  anatomical  or  surgical,  must  rest  usually 
ujwn  the  positions  of  the  wounds  of  entrance  and  of  exit,  and  is  really 
a  matter  of  very  little  imjjortance.  That  a  fracture  of  any  kind  has 
occurred  will  often  be  known  only  from  the  direction  of  tlie  shot,  the 
fragments  being  so  held  together  that  neither  crepitus,  preternatural 
mobility,  nor  deformity  can  be  discovered. 

The  progrnosis  may  now  be  regarded  as  very  good  in  cases  uncom- 
plicatetl  with  lesions  of  the  larger  vessels  or  neri-es  or  of  the  chest,  and 
in  individuals  wlioijc  ]>ersonal  condition  and  hygienic  surroundings  are 
not  bad.  Formerly  it  was  otherwise  ;  the  mortality-rate  during  our 
war  was  !J4  per  cent.  But  statistics  of  date  prior  to  twenty  years  ago 
have  only  an  historic  value. 

The  treatment  in  civil  life  is  by  expectancy,  and  doubtless  will  be 
«>  hereafter  in  army  practice.  Amputation  will  be  reser\'ed  for  ca.-ies 
of  exteujjive  cmshing  and  of  associated  laceration  of  the  important 
structures  in  the  axilla.  Even  in  these  last  consor\'atism  will  be 
largely  employed  in  non-militarv  traumatisms.  WTien  both  scapula 
and  clavicle  arc  injured,  as  well  as  the  humerus,  it  may  at  times  be 
advisable  to  amputate  high  up,  doing  an  inteiseapulo-thoracic  operation 
after  the  method  of  Bei^r. 

Excision,  which  was  so  much  favored  and  so  extensively  practised  in 
the  ten  years  between  lH(il  and  1871,  will  rarely  be  employed,  for  it 
has  pn>ve<i,  as  obser\'P(l  in  our  own  country  and  in  Germany,  that  the 
late  condition  of  the  great  majority  of  those  thus  operated  v\\nm  is  far 
from  being  satisfactory,'  and  a  more  useful  limb  may  reasonably  l»e 
cx]K'ctccl  to  be  .-ccim-d  l)y  conservative  treatment.  Moreover,  so  fur  us 
we  may  infer  i'roiii  tlic  experience  of  our  late  war,  excisi<m  is  uwre 
ilaiigcnins  tliiin  either  conservatism  or  amputation  (3(>.6  i>er  cent. ;  27.5 
per  I'cnt.  ;  2H.1  per  cent.),  and,  though  the  present  wound-trcjitmeut  irill 
gi-catly  rcdiH-c  tlic  ninrtality-nite,  tlie  reduction  must  apj)ly  efiiially  ti> 
tiic  tlirt'c  inctlHitls  nf  trcntmcnt. 

Ki.itnw. — Tlicse  injuries,  which  constitute  nltont  one-tenth  of  the 
wounds  nf  the  upper  extremity,  are  ocrasionally  periarticular,  Imt  ven' 
giiu'iiilly  perCunuivi',  tlic  missile  rarely  lodging.  In  a  few  instano* 
the  lapsule  lias  liccii  opened  without  any  bone-lcsinn  being  pnKliiced, 
usually  when  llie  tnrrarm  is  somewhat  liexe<l  and  the  ball  has  pa.*.'^''' 
Jii-I   above   tlie  nleenuion. 

The  extra-arlieiilar  wniiiids,  properly  trcatwl,  are  of  im|)ortance  on'j' 
as  tliere  is  serintis  nerve-Injury  or  heeausc  of  hemorrhage. 

As  in  other  articular  lesions,  the  extent  of  damage  to  the  bones  \-ariw 
wiiliin  wide  limits,  l>ut  in  a  large  projmrtion  of  the  cases  as  now  met 
\v  illi  eoi  mil  ill  lit  ion  is  not  threat,  iiiid  tlie  fragments  are  chiefly,  it  may  i* 
eiitinlv,  held  in  close  relation  with  each  other.  The  lunncnis,  the  aina. 
nr  llie  melius  may  l)e  uminded,  or  any  two  of  them,  or  all  thn-c  in  tbi' 

'  In  -M.i  iMs.v  (iiii-lt  r.iumi  ili:il  tlarc  were  but  4  in  which  the  functional  valut  "• 
(In-  liriili  w,'i>  very  NiiisriK'lorv  i  l.sT  jut  itiiI.i,  I'O  in  which  it  wan  giiiid  ( 42, 2-1  pcrrW'-  ■ 
;iti(|  in  I  111  il  wii.s  ciilicr  I'iid  nr  very  li.'iil  i-'i'i.SSpiT  cent.).  After  c<tnwrvnti!>m  in  fpnWf 
linic'i  :iii  iiukvli.-t'fl  slioiiliiiT  was  ii-iinlly  prc-i'iil  lin  tieven-cightha  of  the  c««-s,  acwHi'* 
tti  C'licnii  I ;  ufHT  (.■xi'inioii  llieri-  war.  often  ii  dun^iie-joint. 


WOCXDS  OF  SPECIAL  JOiyTS. 


473 


Fio.  33. 


SUM  peri'initltm  nt  rlnht  humvnu 
tA-M.  M  ,t?I*c.  limn. 


citi^nsive  cnijjliings  of  the  joint.  Tin-  K-sion  of  tlie  Immenis  may  he 
i-tjiiHiRtl  to  all  fpicimdyli",  may  iifltrl  only  tlu-  nrriciiljitinp  siirfiieo  boltiw 
tlw  r]>i](hy:*«il  lint',  or  may  lii*  l4H-iitt'<i  in  iir  ju,-<l.  mSwivo  that  line.  At 
tlw*  prt-fvnt  time  it  may  !«•  ex|H.-rte<l  to  Ije  less  extensive  tbao  toriiiorly, 
when  the  siift-lond,  lai>ro-culibre  ball 
wari  iimhI,  uii  illu.<^ratioti  uf  the  lUMtrtu-- 
tive  at'timi  nf  wliicli  is  [jivfii  in  Kip  US. 

Xn  a  rule,  the  prpcisr  clinnirUT  of 
the  iiijuR'  cuti  In?  i:lctertiiiiie<l  onlv  with 
(liflicultv,  L-?[(M?|it  ?o  fur  as  il  i->  imIiailtHi 
by  the  rlirwtion  of  the  line  joininj;  tlio 
wuimdji  (if  entrance  ami  exit.  K(|ually 
as  n  rule,  siieh  deteiTiiiliatiim  is  of  little 
linictioal  vahie.  The  f(tin|»liratiti;r  io- 
jurifs  iirv  of  the  arterte^,  iismilly  the  liraehial,  and  of  the  nerves,  the 
nUinr  Iw-ing  miieh  nmre  often  the  nne  woiindeil.  Boeausi'  of  the  ner\-e- 
lu»ion!(  there  niay  l>e  distiirlKiture  *if  scuKitiini  (UyiKTii.*»the»ia  or  uiui»- 
thesia)  or  iniimimient  <if  motion  of  the  hamJ  iintl  linjiers. 

When  the  jnint-wounil  is  due  to  pistol  shnt  the  prolwihi Utiles  are  ven.* 
^reat  tliiit  the  limb  can  be  ^^vlkI,  and  that  mIiIi  riiLisiderubh',  it  may  Ije 
quite  |ierfwt,  after-ii.'efulne:** ;  and  the  smie  will  donlitlesrt  prove  (o  be 
largely  tnie  in  the  injuries  luusetl  by  the  ne«'  missile,  exoept  thiw^e 
reoeived  uithin  the  expWive  zone.  Ar^vH'iated  wouadt*  of  the  bnieliial 
arterb'  and  the  median  and  mn-irtilii'-ipirai  nerves  have  hmg  been  lietd  tu 
iH'n?«.«iliile  aini«it;ition,  liiil  by  lifpitinn  i»f  the  vi-s^-l  and  ri^ritl  anlir'e|itic 
treatment  it  vnW  doiibtle-*)*  Ik-  p(iisible:it  tiin<'-'i  tu  •n'ivc  the  arm,  thnngb 
it.*  funetioaal  value  will  be  niueti  iinpaireil.  in  the  ^■^Isllilip^  by  large 
shul  and  in  the  extensive  laeenttions  pmdueed  by  .''mail  rtliot  at  ^Itort  range 
amputation  will  ordinarily  have  to  he  j>erforme<l.  (Vcasiunally  the  ope- 
ration may  be  dune  at  the  joint,  but  eoramonly  the  diiniage  to  the  mil 
pnrt/<  will  l»e  *ueli  us  to  necoA-titate  removal  higher  up.  Heretofore  the 
mfirtality-niti-  «if  (tneh  ojK'ratiuiin  Iihk  Ih-oii  givater  tlutii  that  of  ampnta- 
tioti  ibmiigh  tin'  middle  of  (bi>  arm  iir  alnive  that  h-vt-l  (2(1.711  [K>r  eent.  an 
ntfainrtt  I2.;trt  per  i-cnt.,  or  \:iM7  imt  eeiit.  ii.-*  given  by  Otis),  hut  pmb- 
ablv  not  only  tne  actual  but  the  relative  death-rate  will  be  mneh  lowerL"*! 
nnder  antis*'plie  tn-sitmenl,  piirtienlarly  si»  if,  a.-^  haa  iK-en  thniighl,  the 
gnsJt<'r  mortality  of  o|>eralioni^  in  tJie  lower  thin!  Iiaj^  be*'n  dop  to  iinno- 
ticunl  KsMin-s  exten<ling  almve  llie  level  at  whioh  the  removal  is  made, 
thriiiiglt  whieli  fis-siire^  jnogenie  organi-'m.s  have  entered  the  hone. 

In  the  great  inajorily  of  eaue?!  die»e  wounds  should  be  treated  exjiect- 
antJv,  by  inimobili/jiiion,  and  with  the  mo^t  thomngb  nnli'^-psis. 

Tile  rejiult  may  be  ex]>eet«-<l  to  be  not  only  U-ttcr  than  tliat  following 
operative  interferenee,  but  iiiueli  better  lluin  lliat  hentofor*-  weured^ 
f<'W«-rankylo>^s.  h'--^  im|Miirment  of  the  motion'^  of  ilii<  hand  and  litiger>4,iiiid 
nuK-b  nion-  jM-rfeet  ixm-  of  the  pre-^erve*!  joint.  It  i?*  not  likely  that  under 
the  pre.-«ent  nietho«[  of  dre->;^ing  from  lir»t  to  lastu  futuri'  investigiitor  will 
find,  as  did  Dominick  after  the  Franoo-Oernian  War,  that  in  16:)  eases 
there  won  eompletc  ankyloHis  in  H2.S  [kt  wnt.,  ineomjdete  in  11  jht 
cent.,  and  fn-e  nmbiljty  in  but  ti.2  |>er  eent. 

.\m|Hitation,  a!»  hnj*  already  Ijeen  stated,  i-*  indieated  only  wliea  there 
ten  gr«iit  injury  tu  txith  bones  and  ndt  jmrts.     Kxei^ion,  whieli 
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done  for  (liamac  U  liij^hly  suocesftfiil,  an<J  which  waa  exten^voly  tricH 
iu  the  latf  wur»  in  uur  w>untrv  aud  in  EiintiM*,  is  not  now  rvjjanio"! 
with  fliviir  hy  iln*  jrniu  majiirity  of  nurjrpnn-*.  lU  niorrality-rnu*  in  piv- 
as<!|>tic  (lays  Wiis  tWitu  20  to  25  \teT  ocnt,,  and  tliaf  whether  llie  o)>oni- 
tion  WU.S  fmrtiul  uT  ronipli-le,  uud.  die  eud-n^dult  wan  not  g^Kid  in  ahuut 
75  i>ep  rent,  of  tliive*;  wlm  rwovorMi.  Gurlt's  !<tatitai(^M  whow  tliat  in  44.3 
[>er  c<?nt.  then?  wa^  ankylosis  of  the  elbow,  uDd  in  3C.*2  per  wnt.  abDoniuil 
riiohilily,  iiinl  in  only  32  per  cent,  was  the  nseruhies*  of  the  hand  pre- 
^rved.  Of  course  mm-li  of  the  after-<lifti»-iilty  wns  due  tn  irirtaninuitiiins 
and  suppunitioi).4  which  eau  now  be  prevented,  and  funhiT  exinTieuer 
tnay  ithow  that  exeision  is  a  better  operation  than  it  in  to-dny  lN-lte\ttl 
t<»  Iw. 

Wbiht, — This  injnry,  whieh  is  not  very  common  nnd  is  often  in  Jbwt- 
cialion  with  U*--iinn  «if  the  lower  cndfi  of  the  mdiii^i  lind  iihiit  id»ove  and  of 
the  seeoml  row  of  the  t-,irpiis  and  the  nu'taciiriint*  liehtw,  ir*  nnire  fntjuently 
met  with  on  the  left  than  on  the  right  side.  When  the  bnllet  pusi^vv 
antero-jHJsteriorly,  much  less  damage  i*  done  tlian  when  iti*  cnui>e  i* 
frtmi  side  to  side.  Neither  the  pistol  Imll  nor  the  small -ealibird  bullet 
of  to-<lay  i«  likely  to  <lo  anything  like  ns  much  harm  lu  wai*  done  by  the 
old  .4-"),  .50,  ttr  .ha  i^lihrt*  wd't-l^wl  bnllet,  except  whi-ii  finil  at  ebw 
nLnjj<\  Assoc'iatwl  injur**  of  tendons,  bursa',  nerws,  and  vcswls,  on«-  iir 
all,  is  fre«jueiit,  and  much  of  the  gnivity  of  the  lesion  in  former  times  w» 
due  tu  suppurative  inHanmuition  of  the  tendon-sln^iths  and  of  llie  pnlniar 
bursa,  by  contijiiiity  Ic*l  up  alonp  the  faseinl  planes  i»f  the  fon-nmi.  T« 
aueh  M-ptie  inflammations  ami  tbo*«  of  the  damaged  Iwines  wa^dueulmoit 
entirely  the  gent-ml  niortalitv-nite  nf  these  wrisl-woundri — <hiriiig  onr  Lilr 
war  I'^.'J  per  cent,,  ami  in  the  Kr.uiei»-Oemian  Vi'nr  12  [ht  i-eiit. 

The  progrnoBls.  therefore,  at  llie  present  dav  mu-t  be  j;n'aily  morr 
favnniblf ;  it  oertiiinly  is  im  in  the  wounds  of  tJic  joint  that  eomniaalj 
come  u«d(*]'  caTv  in  private  praetice. 

The  treatment  should  lie  expootant,  except  wlu>n  the  Ineeratinn  is  9 
verj-  extensive  as  to  necessitate  priniar\-  amputation.  Format  exciMOd 
should  not  Ik'  done  ;  the  mortality  attendiufr  it  during  our  war  was  mon 
than  twice  that  after  eoui^ci-vative  treatment  ( In.*!  aipnnsl  7.07  iM;r  «YnI.j; 
in  only  :i  out  of  72  eu»*s  were  the  n*sult»  in  "any  wayjii«t»d  '  itJnrlt)! 
of  It)  German  |)iitieiit.'<,  but  one  bud  a  (;ou<l  arm  nnd  band  ;  ei^bt  titnifllir 

}tarta  were  but  tnU-nibly  useful ;  six  times  they  were  had  ;  and  onop  thf 
bi-earm  and  band  were  worn*  than  UfW-less:  well  nuplit  (iurlt  say  tlai 
the  ri-sult^  wen-  "  ver>'  unfavorable."  Removal  of  the  lower  «n<l  "I 
either  nidi  us  or  ulna  alone  was  almost  e^^rtuin  to  Ik*  followed  by  lalvnl 
deHeetiiui  of  the  hand  even  to  a  ri^bl  iiufflo.  The  ankylo>us,  defitnii- 
iti&4,  and  ini[Knred  linger-movements  tliat  M  genernllr  followed  nA- 
servalive  trejitment  also  in  the  imst  will  do  so  In  much  le*e  di^nr  in 
any  future  war,  wlien  wtuiuds  will  be  rendered  nnd  kept  in  wine  ntowin" 
at  least  free  from  iufeetion.  immobilization  of  the  fon-ann  and  IninJ 
He4nire«l,  and   tiiethfKiieal  movements  of  tbe  finpTs  dnlv  mndr. 

Mil*. — Wounds  of  this  joint  are  of  infretpieut  wr»inence,  being  I""* 
from  one  and  a  liidf  to  tliret^  in  the  tbonsiuul  of  all  pinshitt  injuries  .^i^ 
ari'  of  extreme  importam-e,  ''pre-eniinentlv  hiizunloiis  to  life,  iJwnn-in 
diat'imsis,  and  ditliridt  iu  tr»iilnient  "  ()Iuntin^''ton'). 

In  about  one-iigbtb  of  tbe  nise.'*  in  our  war  the  lesion  w»s  |vriartirBii' 
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(49— ."186),  the  rajisule,  however,  being  pnihnhly  ufM-nwI  In  a  coasiclenible 
proiKinion  of  them.  Thedia^iosijiof  such  injuries  i)fteii  pemaiiis  iiiieer- 
laiu.  and  jinviiusis  ifi  grave  or  ntherwtsc  awoixling  as  there  are  or  aw  ni)t 
spfloUH  CKunpTii'.'itiiig  wnmuls  tif  vesii'ln,  iierve.-i,  or  the  Hl«lominal  urpins, 
or  (and  this  is  one  of  their  chief  Jangers)  as  septic  joint-in flaiuniatiun  M 
or  13  not  aecoudarily  develojwd.  Of  the  49  eases  in  our  war,  21  proved 
fatal.  Uncomplicated,  their  treatment  is  that  of  flesh-woLiinU  in  gtnenil. 
cxwpt  in  thoxe  cases  in  which  a  irotilmnter  is  gutteifd  or  [K-rfuniu-il 
without  fiAsuring  Into  the  neck,  and  then  it  U  that  of  ordinary  Imne- 
injuries  of  Hke  eharai.'ter. 

An  articular  lesion  may  l>e  of  tho  neck,  the  h«ul  of  the  fetriur,  or  of 
the  flcctihiduni,  or  of  two  or  all  oomhined.  That  it  hn.*  occuitwI  when 
the  vulnerating  body  is  a  bullet  which  Ims  made  tiie  usual  narrow  tRiek — 
and  thi^  \*  the  more  common  condition — may  Iw  iniiii.'{ite<!  by  free  dis- 
chaiv«  of  bhrndy  synovia  or  by  the  u*ual  symptonif'  of  fracture;  but  in 
a  hirgi'  nnmlier  of  eaL-es  its  delcrniiuatiou  must  rest  on  the  tine  of  direc- 
tion of  th<'  ImiII,  the  hone-fragments  being  mainly  hchl  in  plaee,  and  those 
which  anr  detached  heuig  at  such  dt^pth  in  aud  aii>und  the  cuit^ule  att  not 
it*  Ik?  distvivere"!  except  tiiM»n  fret?  oiK-ning  up  of  the  joint,  Kvcn  though 
extensive  fiwiiring  b«.'  present,  the  wnunded  man  may  yet  be  nblp  i.i  stand 
upon  the  limb  and  walk,  wtiisionally  for  sevend  days.  Twelve  such 
cases  are  reported  by  Deininger.  The  results  in  all  (Mist,  vnirs  have  been 
exceedingly  bad :  iu  the  French  army  in  the  Crimea  tlic  niortjility-rate 
wan  9^J  |»r  cent. ;  in  our  war,  8 1.7  per  cent. ;  in  the  (iernian  array  in 
1870-71,  77.9  per  cent.  In  civil  life  the  injur.'  is  vcrj-  rare  and  ofiton 
a^iotTiated  with  gnive  vessel  or  visccnil  wound  ;  the  ehaiicc-s  of  recoverv, 
when  it  oerurs,  are  of  course  better  than  in  military  practice,  but  stdl 
far  from  being  good. 

The  fatality  in  case«  ending  qniekly  is  Hue  to  shock,  which  is  great, 
to  hemorrhage  from  laroc  vei»eU  in  the  vicinity  of  the  joint,  or  ti>  asso- 
ciated abiltnninal  wounds;  in  those  living  some  <lays  it  is  due  almost 
entirely  to  septic  infection.  Tlic  lethal  iniluenee  of  slmek  will  \iv  nincli 
jiA  it  has  been;  that  of  liuni<>rrh:ige  may  Im>  ex|M.^cte<l  tn  be  Mitiiewhat 
HBened,  a«  ligations  may  l»e  done  M'ith  nun'h  le--*^  daugirr  nf  after-su[>- 
ptintionfl  and  jaecomlary  hemorrbiige ;  that  of  wound-infection  will  l>e 
nnnoveil  in  great  measure  in  civil,  in  consideruble  mcai^ure  oertuinly  in 
army  practk-e. 

Treatment  is,  as  in  other  joint-lesions  conservative  or  o|)erative. 
Much  more  brgely  than  heretofore  will  it  Im-  by  ex|)«'luney.  Never 
fiain.  in  all  prohwibility,  will  its  mortality-rate  he  anything  like  ^ 
TOghtful  as  iti  our  war  {98.87  pr  cent.),  wlu-n  those  who  lived  bey<iud 
the  Hrst  few  days  witti  scjtreely  an  exee]itiiin  di4-<l  of  Nuppunillvf  inHam- 
mation  of  the  joint  and  the  slrnctures  aniund  ;  luir  thai  of  the  war  of 
1870  (7"j  [MT  cent.,  iX'iniTiger  :  il.-W  per  cent..  Langi'nbeck).  Cianshot 
groovings  and  perfuralions  antiseptienlly  treated,  well  irninnbiliMHl,  with 
the  jiarts  niaintainctl  in  pn>|H^r  jKfsition  by  extension,  f^hould  unite  much 
as  do  the  ordiuarj*  fractures  of  the  hip ;  and  there  i»  cvcrj-  reason  to 
believe  that  they  will.  If  re«juirc<l,  ;irthn)tt«ny  for  the  removal  of 
IfMitv  fmgnientit  or  the  diHiifeetimi  an<l  dniiinige  <if  the  joint,  or  late 
formal  resceti<in,  may  Ik-  dune  with  a  fair  pros|>eet  of  ii  favonible  ter- 
muiation  of  the  cast.      Primary  e.\sectiou  rarely  need  W-  |HTfoniied,  and 
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in  the  absence  of  septic  inflammation  and  suppuration  there  will  be  no 
such  danger  in  operating  after  a  few  days  or  weeks  as  there  was  for^ 
merly,  when  the  so-called  intermediarj'  and  secondary  resections  were 
done.'  In  a  wor<I,  though  probably  excision,  which  was  first  done  bv 
Ojipenheim  in  18*29,  wtll  seldom  be  required,  its  results  will  be  inuco 
l)etter,  and  quite  a  considerable  proportion  of  those  operated  upon  will 
be  able,  as  a  vcr\'  few  heretofore  have  been,  to  stand  and  walk  with 
much  freedom  and  but  little  fatigue.  The  operation  may  be  done  either 
through  one  of  the  ordinarj'  posterior  incisions  or  through  the  anterior 
incision  of  Hueter,  according  to  the  part  of  the  bone  most  extenavely 
damaged. 

Amputation,  originally  performed  by  Ijarrey  in  1793,  will  be  k- 
serve<l  for  those  cases  in  which  tlie  destruction  of  the  bone  and  the  adja- 
cent soft  parts  has  been  very  great,  those  in  which  the  femoral  vessels 
(arteries  and  veins)  have  been  damaged,  and  as  a  late  operation  when  the 
condition  of  the  parts  that  have  been  treated  expectantly  or  even  by 
excision  is  such  as  to  make  it  evident  that  the  limb  cannot  be  saved,  or 
if  saved  that  it  will  be  of  little  value.  As  has  been  stated  of  the  other 
metliods  of  treatment,  the  adoption  of  this  will  in  the  future  be  followed 
by  Iwtter  results  than  in  the  past,  and  for  the  same  reasons,  though 
shock  and  hemorrhage  must  still  exercise  a  verv'  grave  influence ;  and  it 
was  chiefly  to  these  that  wc  must  attribute  the  death  within  twelve 
hours  of  io  out  of  the  22  cases  that  died  after  primary  amputations 
done  during  our  war.  Hemorrhage  at  the  time  of  the  ojieration  may 
now  be  very  thoroughly  controlled  by  the  use  of  long  pins  (as  in  the 
method  of  NVyeth),  or,  if  the  character  of  the  wound  forbids  their  use, 
by  amputating  t!m>ugh  tlie  thigh  and  later  extracting  the  Inine  aliove 
aft<'r  ji  inelhiHl  like  that  of  Furneaux  Jonlan.  Hist<irically,  it  is  a 
matter  of  mucli  interest  to  know  that  the  mortality-rate  of  all  the 
amputations  :it  flic  hip-joint  during  our  late  war,  fifj  in  numWr.  was 
K;J.;{  ]icr  cent. — SS  prininry,  10<>  intcrmetliary,  5o.-5  sci-ondary ;  in  the 
war  of  1S7I)-71,  KM)  ])er  cent;  in  all  the  wars  of  the  centuri-  up  to 
tiic  close  (if  the  Franco-German  War,  as  published  in  the  Metl'n-al  nnd 
Sni-'jli-til  Jlisfaij/  of  the  War  of  the  liebettlon  (250  cases),  S9.1  jkt  cent. 

Knki:. — The  exposed  ]»ositioii  of  this  joint  renders  it  veri'  liahle 
to  lie  injured,  tlic  lesion  being  articular  in  about  nine-tenths  of  the 
e;is(s. 

Wlien  peri;irtieiil:ir.  it  is  most  often  behind  tlie  jtiint  in  the  i)(i[ilit«il 
splice,  ami,  aside  from  septic  <'omplications,  is  dangen>u.s  onlv  in  pnv 
jiiii-tiim  to  tlie  injury  done  tlic  vessels  and  nerves.  Wounde<l  vessel* 
lieiiijr  tied  ;tii<l  aiitiseptie  dressings  appliwl,  with  immobilization  t>f  the 
iinili,  recovery  may  be  ex|>eeti.il  to  follow,  the  leg  and  f(»ot,  liinvcvcr, 
Hot  H'ldoiri  liciiig  seriously  damaged  funetionaliy  on  account  of  non"e- 
lesion.  CihIci-  till'  old  method  of  treatment  si'condarA-  heniorrliap> 
often  oe<-iirrc(l.  and  at  times  g:nign'iic  from  thrombosis  of  the  contusoi 
[in]i!itc;'l  artcT-y  <ir  vein.  Removal  of  the  lind>  can  Ih'  re(piire<l  only 
wIlcii  the  iiijiiiy  to  the  parts  lias  Ikimi  very  extensive.     ()f  the  3ol  ca*"* 


'  111  mir  liiif  Miir  llii'  niiirt:ility-ruli'  nl'  jtriniiirv  excision  wa«  tMl.9  [kt  cent.,  inW^ 
diiclinn'  '.in. (I,  >fcnii(l;irv  T'J.T  :  l.iiiiir''iilH'('k's  wt:ili-tics  show  100  jkt  rent,  of  deaths  ■ft" 
|iriiJiary  ;iiiil  iiiti-niu(ii:iry,  iiml  7'j  pi-r  ifiit.  .ilier  ■;i><-ondury  0|>«.<nttioas  nml  Ourll'*.  1'"' 
|>cr  I'l'ul.  iiller  priiiiiirv,  S.'>,7  iiflir  iiUi'niitiliary,  ami  M'A.l  aftiT  fvcoiidary. 
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olwerved  in  our  war,  27.9  per  ccnL  di«l,  the  mortnIity-rate  of  the  313 
coM^  treated  i-umservativelv  boing  22  per  i-ent. 

Of  (Im*  iinit^uliir  wmiiuU  ii  few  are  without  boiie-injun",  the  shot 
jifl.*!*ing  ibroujih  the  u|>|kT  synovial  poiicli  or  across  the  front  of  the 
joint  in  lli'xinii,  A  ft?w  (uIhjuI  1  |M'r  lu'rit.  (hiring  our  war)  are  of  «)n- 
tiiMon  onlv,  hut  the  grcnt  majority  are  of  fracture,  the  [iiiti'llii  alime 
being  Janiuge<l  in  :«oniewtiut  \li^  ttian  10  per  cent.  Thv  hnl)  ui:iy  coiue 
into  the  joint  throujrli  ihi'  femur  or  tibia,  or  tlie  homvhviniis  iriuy  W 
L2MSonH,tr\'  tn  tlio  pifTt-inj;  of  the  rap^ulo.  The  cavity  miiy  be  o]><>iii-<l  at 
|0|wc  by  eraeks  niuiiing  fniiu  the  trick  of  ii  Imll  that  tui^  penetnitctl  or 
mon'  oficn  p«rfomt«i  the  oi^nilvli-,  or  tyviHKtnnlv  hi'«ui«'  ol  ^ptic  Ijoih'- 
intlaiuination.  If  the  bullt-t  haw  paa-^cd  throufcfi  tUt>  bone  into  tho  joint, 
the  incniKtin^  imrtila^i!  luay  he  lurgely  (l(«trf>ycd  or  only  split  open,  the 
slit-like  woumi  rapidly  clo^iriff. 

All  the  fharjrteristic  wyniptoms  of  joiiit-iniiir>' are  here  maiiife;!<teil 
in  high  tli-grLH*.  ami  in  pre-iL-^'ptir  <lavn  septir  inlliiiniiiiili(ins(ofit<'onjyi-- 
litij*,  arthrilis,  jjeriai-thrltip)  weri-  ainio;-!  ab^ilutely  ifi-taiii  to  In-  npiilly 
de\'elo{KtL  Associntcd  wounds  of  the  popliteal  vetfiielt*  and  nerves  are 
nt  times  present. 

IVior  to  I87(j  the  proiraoBia  of  th&«e  kiuH-'-fractures  was  very  grave, 
ili>nth  (XH^-urrinp  in  more  than  tw<Mliir(is  of  the  raises.  In  tlie  ('rimeaii 
War,  according  to  Longnion*,  not  a  man  recovered  except  after  ampu- 
tation, and  nine-tentliH  of  thoM.*  o^K'nititl  u[>oii  died,  lu  oiir  war  the 
inortidily-rale  of  I  he  ;j;t."i5  wises  ruiHirltHl  wa^  r>.'J.fir>  [kt  o-nl.,  anil  of 
lhc3«e  cattes  2H:j  were  of  injury'  of  the  ikittella  onlv.  Rnt,  beginning 
with  the  ea.-*eH  treated  by  v.  Borgniann  and  Keyher,  the  results  of  the 
comparatively  few  injnrie>*  ob^rvcfl  in  recent  vear«  have  l>eon  greatly 
more  encouraging,  i'mti-etril  from  infti-tiim,  llieri-  if*  no  good  i-eason 
why  the  mortality<mle  •thonld  not  be  very  nuieh  Imvenil,  c!(|ieeiaUy  in 
the  iiijuriej*  obiwrved  in  civil  practice,  wlijeh,  comparatively,  are  not 
*5pven'. 

A.1  with  the  other  joints,  so  here :  three  methods  of  treatment  are 
before  ihe  i«urgeon  from  which  to  ehnose — K'xpectuncy,  amputation, 
excision  ;  ami,  jlh  is  tnie  of  (he  other  joints  die  knci-  may  now  in  the 
great  niaj-iriiy  of  «■«-■*<•«  lie  ti-catet)  nioiil  rtati-.faetoi-ily  Ijy  the  firRt.  Selec- 
tion of  nielhoil  is  not  to  he  determiiieil  by  (^iinsideraliiai  of  stnli^ti<!M. 
It  matters  little  ilml  nnder  eonservative  tn>ntmcnt  the  American  ntor- 
tjdity  was  (JfMJ  per  cent.;  tliat  of  ISWi,  A^^Ji■,  tlial  of  1H70-71,  4S.] 
(tierman),  .V.t.7  (Kn-neh>;  that  of  IH77,  tiJ^.H;  that  after  ainpatalion 
the  death-rate  in  iStU-li.J  was  7y.\.\\  jwr  ct-nt.  when  the  removal  was 
through  the  lower  lliinl  of  the  fennir,  ■'>lt.i>  when  at  tJic  kni-e-joint ;  that 
excision  ti'miinated  falallv  with  \\*  in  «1.4  jier  cent,  of  tlie  cas^-s,  in 
1J*U4  in  «o.7  i)er  cent.,  in'iNG'l  in  «*J.ii,  in  1870-71  in  XU,  in  IS7ti-77 
in  11)0  per  oent.  These  tigure-  have  now  but  an  historic  value;  the 
miKlitions  under  which  treatment  by  any  method  \a  carried  out  are 
malfHally  elumgi'd. 

When  the  injiiri'  is  other  than  a  xrry  exten>;ivc  one  e(mser\"atisra 
^(•nld  Ivemplovetl  ;  when  llie  limb  evidently  cannot  he  sivetl  it  shjiild 
b«  t;ik<.'n  off.  What  is  to  be  the  place  of  excision  in  the  fiitiin!  renuiitis 
tn  Ik?  determined.  The  operation  in  civil  life  for  jiathologieal  conditions 
juid  for  t>rdinary  Irdumati.-jiis  (in  the  few  cases  iu  which  it  lias  l)een 
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employwl)  liits  Ijeen  so  frw;  fniin  rUk  to  life,  and  so  satisfariKry-  in  it 
eiwt-result,  that  it  is  (jiiite   prolwiliV  tliat  where  the  stirroinulinjKs  are^ 
thviirn1>b  nnd  lJit>  |iatt(.-nl   iieei.1   not  Ih>  moved,  cxci^^ioD  uill  at  times,, 
perhaps  often,  he  done.      Alter  thin  (>|M.'nition,  and  es]teei;dly  in  llie  crij<ef 
treatf'tl  exiM-ctaiitlv.  the  fuuetiuiutl  value  of  the  |>nrl  will   hertaifler 
tntic^h  greater  than  herelttfore,  sinee  the  nnkvlo-tes  will  I)e  fewer  and  thi 
periartieuhir    thickeiiiiij^   and    adWitioUit   deeidedlv    Wee.     During    tlip ' 
cuui'se  of  ir^atnu-nt  cttiipftani  (»n>  must  Ih'  taken  tu  pruvenl,  or  ui  lea>t 
to  limit  ii.s  inneh  a^  |Mi?wihl(>,  iin(;iilnr  defnrmity. 

ASKLK. — AVoiinilr*  of  tile  foot   and  of  the  lower   part  of  the  ley 
involving;  the  ankle-joiiil  liiivu  l»ee[i  often  obser\eil  in  time  of  war, 
this  rtrtiiTTilatinn  heing  the  fourth  of  the  six  larger  joint)*  in  order  of 
frcquenev  of  dumnue,  and  occusionally,  though  rarely,  euch  le«ous  axom 
met  witli  in  eivit  life. 

The  periarticular  injuries,  which  eondtitute  but  a  very  small  minorit> 
of  the  rti*tes  e(»nunp  under  (Sire,  are  of  more  tlinn  m-diiinry  inu-n'stj 
lifoause  of  the  freiiucripy  of  i^'nilon-Icsions,  witli  their  as'^H'iiiirtl  <l:uiger 
of  supjjuratioiih  nmniiifj  up  alonp  iheir  i^Iieatiis,  and  of  the  later  n-strifr 
tion  ol  niovcnietil---  of  the  ankle  and  foot.  Divifiion  of  the  anterior  or 
posterior  tibia!  artery  necessitate*  ligation. 

Unlcs*  pMxlueeil  at  short  ninjre,  wonn<l;'  of  the  honeti  of  the  j«nl 
hy  ])i3tol  halls  or  the  snmll-ealilii-ed  bullet  are  not  ordinarily  unemlci 
with  »ueh  ei>mniiuiition  aj*  to  compel  o[RTatio».  Quite  often  the  fiV 
mcntA  will  be  foiuul  m  little  displaced  that  no  [lositive  evidence  I'f 
fraeture  can  ho  secured  by  either  pressure  or  warrantable  movwrnin 
of  the  foot  uiKui  tJif  lej;,  and,  as  a  ci>nnidenihlc  amount  of  synovia  iniiv 
be  di-<-harK(n  from  the  opencil  ten(lon-.sheftthi*,  the  diapno!?ia  must  lie 
but  a  probable  one  ba-H-d  uimn  tlic  cour.«e  of  the  mii>»ile.  Kven  ihw 
mnv  not  in  pi!»tol  wounds  be  apptireut,  beeniL-*e  of  l<Hjj;ement  tif  the 
bullet,  which  ocfurs  in  an  exceptionally  tarjjf  nundkcr  of  ca««  ac 
compared  with  tliH  Ict^ions  of  other  join1>i.  The  new  bullet  will  aUnoS 
certaitdy  (xl-w  through  and  out^ 

Fonnerly  the  niortalitv-i-a(c  wa;?  (piile  hi|L.'h  (*2<}  |»r  cent,  in  our  vat), 
but  antise|ttiridlv  trtiited  these  injuries  shouitt  ln'  i-eeovere^l  fnun  H 
verv  large  iiu-:isure.  Of  2-1  Austrians  wounilcd  in  Bosnia,  even- iine 
got  well,  and  Xiniier  rejxjrlj*  from  Tonkin  that  only  1  out  of  2;tiiws 
proved  fotal,  and  that  not  from  the  injury-,  but  fimra  an  intercamnl 
dyncnteri'. 

('onwervative  treatment  should  be  adopted  unless  amputaliwi '* 
necessitated  hv  the  great  extent  of  damage  done  the  bnnc»  awl  ffi 
parts.  IJy  exiK-ctaucv  a  very  cervicieable  limb  is  ^enemlly  w^und. 
Care  nuist  Iw  taken  tln'ough  the  wliitle  cunrsi^  i>f  the  treatment  iitkt*!' 
the  foot  in  projicr  position,  as  tliere  is  a  strong  tendency  to  its  nvur- 
extension  an<l  t<p  lateral  deviation.  If  ani])Ut»tion  uiuM  be  dotM'.  ■' 
may  be  at  the  uukle  or  tbn)Ugli  the  lower  |»nrt  of  the  leg,  aciHtrdiB^'" 
ein'^umstunces.  Cliiuivel  and  Ximier  have  sugg<>sted  that  at  tiin<'?,  y*^ 
the  dcr-tnietidu  bunt  bii'U  of  the  [Kirts  about  the  lu-el  ami  the  jKn^lfni'r 
part  of  till-  Htle,  on  ostcoplai*tie  rej<'ction  (the  Wladimirofl-Mik'itif 
optmition)  might  well  take  the  place  of  an  aniputalion. 

Kxsection  of  the  ankle  yieldetl  vcr\'  unsntisiaetory  result*  in  W" 
our  own  wur  aii<l  the  Fninc»>-Geriuan,  and  ii.-  dttilh-rate  was  higli  l33.» 
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per  cent  with  us,  ncnrly  ihive  times  ilmt  of  nnkle-joint  amputntions 
13.43  por  cent.,  and  nwirly  10  jxr  cent,  hijiher  than  that  of  It'g  ampu- 
tations m  geiitral,  2(j.02  i>ur  cyut.).  It  is  doubtful  if  it  ever  will  be 
much  fnvoiTfl,  as  muHt  if  mit  all  uf  ila  a(]vant4i^-rt  ran  U*  i^ccun'd  bv 
an  informal  renio\-al  i»f  fra>inu'nts  if  any  active  interference  is  re*jiiire<i, 
and  thi?  will  not  tiften  Ik*  iJie  nisi'.  As  with  jdint-wimiids  {Tt'iienilEv,  bv 
a  8trift  antiseptic  trcjitmcnt  and  firm  immivbiliziition  not  only  will  lite 
be  savwi,  but  a,  i*'rvic«d>lu  Limb  swureU — far  better,  as  it  rule,  llian  any 
artifictal  l*^.  tJeoasiunallv,  of  ecnirse,  here  at*  in  ntber  articultitions 
there  may  Iw  sueh  |wr^lfleii't  boi»e-<iisea8eas  will  compel  n  late operatiou-^ 

Rui't^tn)|iiniy.  exei.-ion,  i»r  anipuUitinu  ;  but  just  in  pm|wirtiriu  as  an 
ptie  :<t;ile  of  (lie  wound  is  .-H-t^ured  and  nuiintaiu<'d  will  the  liki'liluuid 
of  this  be  dimuiiii^hed. 


WooNDs  OP  Regions. 

HbaO. — Injuries  of  the  head  arc  amon^  the  more  eommm  wounds 
met  with  in  war,  and  of  not  infrequent  oeeurretiee  in  civil  life.  They 
are  either  uf  the  scalp  or  of  the  eranium — inuuy  more  of  the  former  than 
of  the  latter  art  they  ennie  uutler  titntment  (77;{9  npiinst  4'150  in  our  late 
war).  But  it  must  be  remembered  that  ono-halt  of  these  head-lesion* 
have  proved  fatal  uu  the  field,  and  it  uiay  rvaMJiiably  be  expceled  that  a 
much  lar^-r  number  will  l>e  killed  by  the  new  bullet,  lieeaui^  of  its 
gnratly  inerea-o*^  voh^^ity. 

The  Hcalp-wouml.H  an-  cither  cdutusion-s  (ran'ly  mirt  witlO.  lai'enttion.s, 

E'rforaiions,  or  |»cnctnUions  with  lod^-ment  of  the  halt.  Injuries  of  the 
[ter  ehus  have  iHien  but  tteldoin  H'eii  la  militnry  serviee,  and  arc  not 
likely  t<i  be  pmduee<I  by  the  modem  mi-wile — never  except  when  it  w 
ver>'  near  the  end  of  it*i  flight.      Pistol  balls,  esi)ecially  lli(.»!«  of  wnall 

Kilire,  are  often  hurie<l  in  tin*  ti.-^«neH,  friijuently  iniieli  llnlteneil.  Com- 
nly  they  can  he  Hisily  felt  or  thi-ir  situation  tli'tcmiini'd  by  probinjj. 
A'VTien  iu  the  tempond  muscle  their  location  may  be  imlieatiHl  imly  by 
|)ain  u|H}n  movement  of  Ibe  lower  jnw  and  U]Htn  pressure  above  the 
s^ygoma.  liuccration  of  n  temporal  or  occipital  arter\*  may  pivo  rise  to 
considerable  heindrrhnpe  and,  as  i^  the  e:!.-**  in  nther  tniunuiti.-'ms  «»f  the 
Mulp,  the  development  of  a  condition  simidatiud  ih-ppcAsiHl  rmemn'. 
S<ieh  bliKnl-acetimuhitiou,  if  imi  nipidiy  abfi<irU'd,  slimdd  be  ;uspinit(tl  or 
eut  ilown  u|Hm  and  waslti.il  out  with  an  antiric[itie  Htlution.  Proiierly 
iTCated,  these  injuriw  may  be  expeol«'«I  to  be  readily  reeovere<l  truni, 
lliou}^h  heretofore  the  moiijility-nite  hfu*  been  fnun  0  |kt  cent,  to  ju-arly 
30  ]MT  e<Mit.  in  diffei-ent  wars,  the  fatality  Ijeing  eonseipient  iiimui  wptii-r 
|ibefL<ie  of  imp  form  or  another.  The  uitlinary  antif*eptie  treatment 
Hnuld  Ik'  tlinn>ii;;hly  earrii>d  nut,  the  bullet  if  lodginl  being  removed 
vhen  ltd  location  has  been  determineil. 

The  cranial  lesioiut  are  those  uf  either  iiuitusion,  penetration,  or  per- 
fonitioD.  CoiitUf*ions,  which  were  abiiiit  7.5  |>er  cent,  of  these  lesions  tis 
met  with  during  our  «iir,  are  |)n'dnei'd  by  the  glancing  iinimet  of  a 
ntpidly-moving  niit<sil(>  or  the  diriH't  blow  of  a  shot  having  lint  litlle 
momenlum.  Thev  pnilTudtlv  will  not  be  ohisihI  I»v  the  now  bullet,  as 
almost  certainly  it  will  Iraeturc  the  l>one  when  it  s^trikes  it.  As  i»  the 
case  with  like  injuries  of  other  iMmeti,  the  dunmge  done  may  be  slight, 
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giving  rise  to  no  si'mploms.;  nr  iiioiv  severe,  (iiusing  MniitiHl  oxtrnvfls 
fimin,  afttT  II  time  fll)'i(jrl)0(l,  or  sii[»f'r(icial  iiw^roj-is  nutl  exibliutiou  ;  oifl 
Kiirticieullv  gitjat  to  ouiiitu  a  &e|)anition  of  the  outer  tabic  over  a  email 
surface;  or,  but  very  nin-Iy,  to  lit-strov  1  ho  vitality  of  the  entire  thiekoes 
of  the  bone.     The  iiiucr  table  inay  W  fractureiJ,  with  more  or  It»s  ilir 
jil.ux'iiieiil  of  fniginentri  toward  the  inttTior  of  the  skull,  iMit  this  is  ol 
infn'<iiient  occurrenoe  (Fig.  34). 

Flo.  34. 


UuubJiuI 


iiilunluu  uf  cMlilum.  wllh  nurture  or  ItiUriial  UMi-.  ixl<.rMr  Ati-I  iliMi-I  tlru  lA.  U. 


Tlie  wmiml  iMTOiuing  infwtwJ,  infliinimation  of  ihe  liiploie  vfin.* 
viTv  likely  to  follow,  WLtli  nitnltiiig  |iyieuii:t  with  aliM-e>^>  in  ilit-  lutitfJ 
or  (iver,  nr  n  sti|i[>unitive  mMiiiigiti?*.     Rarely  is  tlic  "put^*  tumor"  of  J 
I'ott  present. 

It  is  to  stieli  infection  thai  the  falnlity  of  lliese  iimtused  injurii?^  lias ; 
1)0011  cliietly  flue,  the  poTccntiigc  nf  wlii«-h  reaehol   lff.8  in  €>iir  war,  nud 
the  pn'Vfiitiiiii  ot'sucli  sfptic  L-niulition.-i  will  ciif-iire  ntxiven*  In  the  givai 
tiiajnntv  of  the  eii.Af-s-^ — in  nil,  we  niiiv  oxj>wri,  exeept    tlio^-  in  whirh^l 
fnigiiK'iilfi  wf  tin:  inner  table  aix*  ilnveu  iluwn  or  the  as4«K-i»(e(l  hriiti-^B 
ooiieusttion.  lat-enitiori,  »nil  heniorrluige  arc  of  thenj«!lve^  mortal.    Tlic 
woiim!    niitst   Ik-  tlior^nighly   flojinsetl,  an    anlijioptic    dri'ssing  npplHiI, 
ami    tlic   juitient  kept  qnJt^,      If  cuiislilntiuiml    Kyraptums  of  uwriinU 
•ieveritv  aris*',  iniliejititig   infertive  infliiiiiiiiation  of  bnne  or  nu-innjpav 
the    eontaeoil    an*:i    filiuiiM     bo    freely    exi""**-*!    ami    tivplniiing    tlnnc. 
The  npenitioii  us  niiw    eomlueted   will  n<it  adtl  to  the  gravity  of  tin- 
case,  whatever  may  liave  been  true  of  it  formerly,  and  il  will  niaU, 
it  poewible  to  roniove  auv  i.U'taelK.H.1  pieces  of  the  internal  table,  to  disin-J 
finit,  and  to  sconn*  dniinngr.     !^nietimc.>* — and,  unfortunately,  mil  hi 
very  ntrely — no  fyrnnkitn!!!  of  nmnieiit  ;ire  pn'tH-iil    for  many  ilay*,  wlifo 
Fuddenlv  violent  lieadiU'he  i^  ex|)erien('ed,  fnlinweil  by  eonvid^^itint:,  emna, 
and    death    front    cpfebnil   al>see!w.      Fur    tlirec    months    or    nioit',  the 
liundii-cl-day   periwl  of  l*arO,   the   patient  ia  exposetl   to   tliii*  daugpr. 
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Extt-'pt  in  the  niilflo)tt  coacts,  mvh  a»  mny  reiidily  nvnpc  dctrcrtJon,  and 
frpfjiiftilly  <lo  s<s  tlierc  is  usually,  uftor  recovery  from  the  imtuc<liate 
eflects  of  the  wound,  aud  it  may  be  for  a  loiijif  time,  mure  or  les*  head- 
arhe,  often  nH.soeialed  with  dizziuess,  intolerniiee  i>f  lijflit  and  Kt>iii)d, 
nauwa.  and  vomiting.  Epilepi^y,  paralysis,  and  mental  iiTitabilitv  have 
in  niiuiv  rtisOrt  Wen  [(nj^niwd,  an  in  siniihir  iimtHHinns  Irimi  vidlenee 
nther  thjin  gunshot.  The  juvsgnnsis,  therefurc,  is  more  grave  than  the 
mortality-rate  would  indicate.  Occasionally,  though  not  oftcu,  bonc- 
Htronhy  fitilowji,  exwe<linglv  seldom  hyiiertrDphy. 

The  fractures  prrKhioe*!  W  gunshot  are  graver  lesions  llian  those  con- 
mxjUeut  ujxm  other  tniuniatifiUi-,  ixM-ausc  of  tlie  greatf-r  intensity  of  tlie 
viilm-nititig  fonx'.  As.-*oeiation  of  brain-injur}'  is  more  eon^tanl  and  tlic 
vijioend  danuifje  much  iuon.r  extensive ;  and  tliis  whatever  the  form  of 
frui'tnre,  whii-h  vurii's  fnmi  a  liniiar  break  U>  a  S'hatlering  of  several,  it 
may  l)e  all,  of  tlie  Iwnes  of  the  sknll.  This  -shattering  in  hullot-injuriis!i 
i»  <iue.  as  in  other  frarturi'-s  of  the  hcatl,  to  iissnres  starting  from  tlie 
original  wounds,  to  vibnitioas  condiietetl  ahmg  llif  fnininl  thiekenings 
from  vault  to  base  or  from  the  oeeipital  Ixtne  forward,  and  also,  and  nmrh 
luore  largely,  to  the  hydraulic  prc-Hsun;  set  in  aetinn  by  the  ImiII  as  it  ixisses 
through  the  brain.  Numerous  experiments,  beginning  with  those  of  Buseh 
and  Koi'her,  have  |>rov*d  iK-yond  i[ue!*lion  that  there  i^-  sin:h  pressure  in 
gunshot  woiunUof  >^>nii-fliiid  tissntw,  lluU  it  ]a  pi-oportioiiat«!  (ti  the  Hiiidity, 
and  that  it  U  ra<»st  stnKigly  nmnitV-^ted  in  the  brain,  whieh  is  structurally 
fitted  to  develop  it  and  in  eonlinwl  within  rigid  wallf*  liiat  will  in  thu 
highest  degree  display  the  eJfeetfi  of  it.  WitJiin  the  «me  nf  explosive 
, action,  which  with  reapcet  to  the  head  extends,  using  the  modem  ami,  to 
1600  or  800,  even  to  1000,  yanis,  this  Imlnidvunmie  pressure  prodnees 
iride  destruction — so  widu  that  life  ij*  very  unlikelv  to  be  preserved.  At 
cl'K*  range  brain  aiul  Imne  may  1h'  blown  into  fnigincnts — lejw  likely  to  be 
with  the  sinjill-  than  the  birgi.'-rtilibn-d  bullet.  AVaignrr  of  the  Austrian 
army,  liaving  ob»e^^■ed  nine  suicidal  eaMi»  among  soldiers  in  which  di-ath 
waK  inunnliate,  re|N)rt<?  tliat  theit;  wa»  less  deainietion  than  in  similar 
OUKS  previously  seen  in  whirb  a  Urge  KnII  was  used  ;  the  greater  part  of 
the  bniiu  was  intact,  there  was  less  crushing  of  bone  and  less  Hssiiriug, 
ami  ttiL'  gn?ytc--t  damage  was  about  the  wound  ()f  exit.  Only  exwntinn- 
ally  di».'s  the  hydraulic  pressure  cause  fracture  of  the  l«we,  aud  then  m  the 
great  majority  of  the  C3i«w  it  is  the  ethmoid  or  the  orbitid  surfaces  of  the 
frvintal  that  are  broken,  tlmngh  it  i-t  pos*;ihle,  doubtless,  that  the  thin  plate 
of  the  tcmtiural  covering  Uie  internal  ear  may  yield.  Pistol  lwdl.>'  do  not 
ordinarily  nave  sufficient  moineiitnin  In  develop  an  explosive  ac^lion,  but 
Woundit  pn«luf*d  by  them  at  ^hurt  rangeat  timi-s  show  splintering  of  the 
orbital  plat«-s.  even  with  deprL-ssion  lowiinl  the  orbital  cavitv.  Much 
tnlerest  »i  •^xivh  injuries  has  Ijeen  taken  since  the  death  of  Pi-esnlpnl  I-i!i- 
ddn,  and  a  number  of  eaises  quite  similar  to  his  have  been  put  on  ret.'onl. 
At  t)ieauto[>sy  of  the  {'resident  the  bullet,  which  had  enlcriHl  through  tlic 
wfipiial  l>om',was  found  to  have  pas,*od  forward  in  the  braifi  and  lodged 
just  alwve  the  anterior  iHirtion  of  the  left  corpus  striatum.  il<ith  orbital 
plate:*  were  «Hnmitin1i'<l,  the  fnignn-uts  Iw-ing  forced  iaward  ;  the  dura 
niat«*r,  however,  was  uninjnrol. 

Tlie  rrusbings  cnnseil  by  lui^-  sliot  anil  by  sbell-fraginents,  and  the 
bullet  wounds  and  those  made  by  cluirges  nf  small  shot  at  clo^  range 
Vol.  I,— 31 
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which  Are  immediately  or  very  <juickl_v  fatal,  have  no  practiwil  in 
It   is   it)    Ihi'st'  t-aatt*,  in  whirli   ilimili   txrunj  at   uncc,  that    there 
observfil  at  limiw  a  s^titlening  of  iho  ImhIv  in  ihe  ji4>sitiuii  had  at  tJie 
motiient  of  injiin,".     In  a  caai-  in  NorthiTii  Xew  TTanifMihirc  .'*«jnie  v*^ 
Mn<.'>e,  in  whicli  the  top  ut"  the  licad  wa?  blown  off  Uy  a  load  of  sh 
from  a  gim  but  s  few  feet  away,  ihe  body  of  the  woman  was  found  ?ii 
tinp  in  a  chair  l»cforc  tiic  fire  in  the  attitude  of  knitting,  with  tlie  need" 
whieli  jihe  luid  Iteon  using  still  held  in  her  hands.     This  "  tmumatii 
cataleptic  iTgidity,"  th«mj:h  met  with  in  tliost.*  shot  tlirougb  the  cU 
and  Hiidimu'n,  is  usually  as^tH-iutLnt  witli  cranial  injurieg. 

As  in  other  l>ones,  then'  may  he  in  the  skull  grooving^,  fissurings, 
penetrations,  and  perfurjti(^>n».     Tiie  gruuvings  are  UHially  a^js^ociaied 
with  (isenn'w,  whii'h  may  aft'eet  only  ihe  external  table,  but  are  genp- 
milv  foimd  to  extend  through  the  entire  thicknegs  of  the  bono — alway 
IKTlinp,  except  when  it  if  "  the  supmorhilal   ridge,  the  ri'goma,  or  I 
rua.-»t4>id  or  occipital  pnrtiiljcnince  tiiat  ha.*  been  stnick,  or  the  h'sion 
eaufccil  bv  a  eharj)  fragiiR'Ut  of  ghell "  (Otift).     In  individiiuls  who  lia\-«' 
piwed  the  age  of  jmnertj'  the  outer  wall  nf  the  fnuital  sinus  nuiv  I* 
broken  in  ^rithout  aceoinpnnying  injury  of  the  inner  wall,  nirely  iiap*^ 
peuitig,  however,  exwpt  wIumi  it  is  a  pistol  bait  tliat  is  the  ^-ulnerati^^fl 
body,  the  sliot  often  liMlging  in  the  sinus,  frtmi-which  it  may  I>e  nadilv 
ftxtractcii.      In   children    [»enetration    in  this   region   almost   eertaiiiljf 
means  piercing  of  tlie  entire  thickness  of  the  akuU  and  wound  of 
bmin. 

M'lien  botli  tables  of  a  crania!  bone  are  broken  from  without  ibe 
damagf-  to  the  internal  Is  nsiuilly  decidedly  greater  than  tiiat  totheestenul 
table,  the  mure  sro  as  the  fnictnre  of  the  latter  is  cireuniscrilx^l.  Such  iiyarf 
ia  in  accordiuuH.'  with  "Teevnn's  law."  tlmt  fraeluit'  always  commenM 
in  the  line  of  extension,  not  that  of  compression.  When  the  nilnettt* 
ing  force  acts  from  within,  the  splintering  u  greatest  in  the  outer  tabte^ 
which  then  might  he  named  the  "  vitreous"  one,  eases  of  injun*  of  thi* 
kind  being  ob!*er\'ed  in  ^nicidal  and  other  sbotg  through  the  luouth  mid 
face,  when  the  Imll,  ranging  upward,  emerges  thnmgh  the  vertex.  In 
the  exit  wound  of  a  pei-foraiitm  there  will  be  noticed  the  same  exeeastif 
eplinteriug  in  the  outer  table.  The  elasticity  of  the  !«kull  cau»t«  at  timc^ 
a  return  nearly  to  it^  original  ixisition  of  a  fragment  at  first  pufllcieadv 
depressed  to  permit  of  the  entrance  of  a  bullet.  In  a  few  cases  pB»- 
tration  has  l>een  indicated  only  by  the  prewnce  of  hair  in  the  fiww*, 
as  in  those  reporteil  by  Assistant  8ntgeon  Howanl  of  onr  army  »s4 
by  Kocnig ;'  and  it  is  possible,  a.-*  in  a  ca^e  of  v,  Bergiuann's,  that ' 
piece  of  a  projectile  mav  upon  autopsy  hv  found  in  tlie  brain,  aixl 
nothing  but  a  mere  craelt  be  discovered  through  which  it  coulfl  have 
cntoK-d. 

When  the  momentum  of  the  ball  is  not  great  the  fracture  may  b" 
confined  almost  entirely  to  the  surface  struck,  slight  depression  orrti^ 
ring  or  a  piecv  of  tlie  skull  of  al>i>ul  the  diameler  (»f  the  mistsile  btinf: 
driven  in  Itelow  the  general  level  of  the  internal  table.  Such  a  t%'[iira] 
punctured  fracture  ia  not  likely  to  be  obserx'td  except  when  the  nail  i* 
small,  fireil   usually  from  a  piMol   or  a  tuy  rifle.      In  oxbos  of  nkiK 

'  Id  a  osp  rcirartcd  hy  Mallliuw,  from  ibe  CMbmui  Wu*,  hair  waa  found  in  *  G^** 
of  the  GXtcrn&l  tabic  only. 
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extensive,  butHtill  not  grm^  splintering;  the  l(>Aiou  ittcnnimnnly  confined 
to  tho  lK>nc  -itnirk  or  pus**-*  hut  UuIp  liovfuid  it. 

Pt'iiutniliiijL;  aiid  ptrfi^iiitiujf  wiKinds  iir*  always  very  grave  injuries. 
TIi(>  limiii  1.0  scrioii-ily  ihitiiiiG:c><l  in  tln)^-  wniiiirls  of  till:?  c\i\m  not  i^iK'tilily 
I    causing  denth  t'runi  sliock  and  hciuorrlui^, and  in  cusc's  of  penetnttiun  tliere 
■Ifkrp  tlic  itd<led  dangerei  cuoHoquent  upon  the  presence  of  boQ(^frugnlPIlt8  and 
^  "the  mi**ile.     Tho  !»hot  may  jw-^a  nntcro-posteriorly,  laterally,  or  oldiquely 
at  auy  angle,  rarely  from  below  ujiward,  and  almost  never  directly  from 
alKive  ditwnwanl,(>x«'pt  when  priHltiecil  hv  htii'stin^  shells.     Bui^it  frne- 
tiire*,  wliich  arc  not  very  common,  are  met  with  as  continuations  of  tho-te 
of  the  vault,  or  in  woinidri  tJirfiugh  the  neek  or  face,  Ini^^cly  suicidal. 

Tliat  a  cranial  fracture  (other  tlian  of  the  internal  table  alone,  which 
is  always  conjectural)  luu  been  received  is  ujtually  readily  detenuine*!  by 
palpation,  liy  ins|>ection,  by  probing,  or  bv  (K'n-iit^siim,  wliieli  nmy  give 
the  "cracked-pot"  sound.  The  course  ol  a  ball  which  lias  not  ]Ki.sscd 
thruiigli  ii-  often  ven*  uncertain,  the  missile  freijueutly  striking  the  oppo- 
site wall  of  the  skull  and  l)eing  detlecteil,  it  may  be  at  a  large  angle.  To 
trace  it  a  probe  must  be  employed.  If  metallic  (one  ma<1e  of  aluminum 
is  (hr  the  IhwI),  it  shonld  lie  ujiwl  with  light  hand,  the  hea<l  being  inclined 
and  the  instrument  allowed  to  fall  by  its  own  weight,  since  it  is  very 
easy  to  push  it  thmugli  the  s«»tl  cerebral  iaa»s.  Oftentimes  a  moderately 
firm,  clnhtie  one,  n\wh  an  an  urethral  bongie,  will  Im-  pn-ferable.  .Vlways 
the  instrument  must  be  surgically  iiiUran,  and  it  shoiila  bo  used  only  after 
careful  disinft^'tion  of  the  external  wound  and  the  intrtHalKiut.  It  is  iu 
the.**  injuries  that  the  telephonic  probe  hiw  been  found  of  service.  If 
probing  shows  that  the  trark  luis  iiassfKl  across  the  head,  but  the  missile 
IS  not  detected,  a  bntUm  of  l»one  should  be  removed  over  the  end  of  the 
cuUHl.and  search  Ix-  nuide  back  along  the  track  from  that  ^de  ur  for  the 
0}>ciung  of  Uie  new  caiml  made  afU'r  deflection.  As  in  the  memorable  case 
reported  by  Fluhivr  in  18^4,  n  second  trephining  may  h:vve  to  be  done  to 
find  the  cwirse  of  the  shot  yet  further  deflected.  Before  any  exploratioa 
of  the  track  is  maile  the  op|Kisite  stile  of  the  head  should  be  carefully 
examine<l,ns  it  may  bo  that  the  ball  lies  under  the  skin  or  is  in  the  bone, 
and  is  forcing  it  out  in  such  way  as  to  Iw  easily  felt  or  to  be  ijidieatcd  by 
pain  on  pressure.  If  the  missile  cannot  be  found  after  rejiHiinable  ctirefnl 
search — and  very  often  this  is  the  case — it  will  have  to  be  left.  Oeca- 
eionally  cerebral  Rymptnms  (|iaralysis  or  disturbances  of  ^nelt,  Hiight,  or 
hearing)  will  indicate,  if  not  the  location  of  the  ball,  at  least  the  course 
that  it  \im  taken  ;  but  thes<>  symptoms  are  less  reliable  than  they  utber- 
wise  Wiwdd  Iw  hecsuise  of  the  wide-pre:ui  injiiri'  of  the  bniin  outside  of 
the  imnitnliate  track  of  the  shot.  The  symptoms  of  basal  fracture  are  the 
same  as  diose  of  similar  injury  from  ordinary'  violenoe.  The  development 
of  compliciLting  septic  inflammations  is  indicated  by  the  mual  symptoms 
of  such  affections.  As  is  the  case  in  the  ordinary  trauniatismt!  of  civil 
life,  meningeal  suppurations  are  nccompanieti  with  det^ided  elevation  of 
tenitHTiturt;;  (hose  ttf  the  brain  are  not,  and  no  paralysis  occurs  in 
meumgitis  at  the  Iwse.  Fungus  cerebri,  misiiame<l  hernia,  lias  been  met 
with  (at  lea.st  sixty-one  timts  in  our  war),  and  must  be  n)  in  the  future 
tn  cases  that  have  become  tnfectetl. 

The  progrnoaifl  is  always  grave.  As  has  been  staltil,  one-half  of 
tboae  wounded  in  action  never  come  under  care,  and  of  tlic  other  half 
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73.8  per  cent.  <li(Hl  in  the  CrimeH,  46.1  in  1859,  .50.2  in  18fil-6.%51.3  in 
1870-71.     Of  wrtbratiijg  and  [K-nctraiing  wounds  in  our  war,  80  and  86 
|)cr  ct-nt.  provwl  niurtul.  ]iulls  ludjjtHl  in  tlic  fn-mtal  Itiln.'s  Imve  lieeti  U-tter 
toU'RitwI  tlian  llio*  flsfwliert*.     'Plmiigli  imidi  r)f  llie  I'litnliiy  Iiuivtol'iR" 
hus  lH>(.'t)  Wcauf-c  iif  si-ptic'  cDnipliciition^,  umch  uf  it  lias  Ureri  fruni  cuiim.'S, 
chiefly  shock  nnd  heniorrhii^,  thiu  no  tr«itniL'nt  ouulil  have  prevents). 
Of  the  91  pi.otol-dhot  wounds  oeourrinfT  lu  recent  yeare,  tibulaiea  by  Ilr.»d- 
ford,  51  died,  (of>  per  cent.),  and  of  these  39  (42.8(j  per  cent.)  died  wilbiii  u 
few  dnys,  19(21  |>c!- oent.)  within  a  fowliours;  that  is,  76.47  and  37.21  per 
cent,  of  :dl  wliu  died.     As  reprewntiii^  thv  pixilwlile  death-rate  under 
pn*,'*nt  iiielhtHiH  tif  tn-iiljni.'iit  und  in  n  olu^s  of  rjirts  rniire  likely  tn  reeitviT 
than  those  in  which  the  dnninge  has  hc^^n  done  hy  an  nnny  hultet,  the 
pistol-ball  injuries  t>tii<lied  by  BrwUbitl  are  very  instructive.    Of  2o  cases 
shot  in  the  temple,  ItJ  ((>4  per  rent.)  died  ;  of  0  in  which  the  ball  enteml 
through  the  air,  nil  dtwl ;  when  the  bullet  entere<l  in  front  of  the  plane 
of  the  c.\ternul  auditoiy  meutu»^  59  capcti  (57.7  jier  cent.)  died  ;  when 
in   such  plane  or  posterior  to   it,  33  cnpes  (59.4   per  cent.)  diwl ;  ihr 
mortality  when  the  hall  was  removed  was  33^  per  cent,,  wlien  it  ^"^^fl 
left,  51  per  c^ent.;  of  25  cawe*'  trciitetl  expeetnntly,  52  per  cent.  lUedt" 
Lesions  of  the  anterior  part  of  the  eerrbrum  were  ihoujfht  by  Guthrio 
to  be  mure  gruve  tliun  tliuite  of  the  [KiMerior,  and  so  Bnidfonl  fluuid 
thcni  in  a  jieroenta^'  of  1.7.     WluirtouV  table,  however,  diowf^  a  murfc 
heavier  death-rate  in  wound-t  through  the  <iceipitnl  ln^nc.  .ind  in  itit 
Crimea  the  wounds  in  the  anterior  liulf  oi"  the  head  proved  to  be  le* 
dangerous.     M'uundis  from  side  to  side,  es|Kvially  tiKise  thruugli  thenar 
or  vcrj-  close  to  it,  arc  much  more  serious  tlian  antero-ixjpterior  oai*. 
In  part  thirt  may  lie  due  to  (heir  bi4n)j  larp'ty  suipHliil  iiijnm-s,  iuhI 
therefore  received  at  very  eKwe  range,  the  intntal  ctniditiou,  moreover, 
having  of  itself  in  tlit-nn  wounds,  a>>  in  tliow  of  other  repions.a  dejirwsiiif 
influence,  decidedly  incrensing  the  risk  t<i  life.    Ijf.sionsof  the  corclxJlua 
almost  always  prove  quickly  fatal.     Meuingcal  iuHammation  and  \>nh- 
abMes8e3  are  excessively  daiigen)us,  art  they  always  are,  though  by  open- 
ing up  the  inflamed  nr<?a,  if  it  is  a  llmitetl  one,  evacuating  the  pufi,iuHi 
Becuring  pn»per  droinage,  relief    at  timcK  may  be  aflbnicd.      Fuitjo* 
cei-ehri  is  very  a])t  to  terminate  fatally,  t*|>cciully  when  actively  tmilfd; 
82  |»er  cent,  of  Uie  cases  ivixirted  in  IHBl-^Jo  diiil — a  mortality-ratft 
however,  much  greater  tlian  in  all  pmlmbility  will  oiM'ur  hereafter    H"' 
death  in  a  few  days  or  a  few  weeks  is  not  the  only  Ixid  result  of  tlus« 
cranial  fractures.     Injury  of  the  ojrtie  nervef*  laustts  bliudnes* — of  d* 
auditory,  deafness.     Jveerosis  of  I>one,  mr^ly  ejiries,  was  formerly  vvn' 
common,  and  nniJ^t  always  oceiir  at  times  despite  the  most  rigorxiuji  ami- 
sepsis.     Orebral  disturbiinces  of  nil  kinds  have  Ik'ch  noticed  again  iui<l 
again,  and  in  greater  or  less  measure  are  almost  certain  to  p«init'  ""■ 
Epilepsy,  paralyses,  headaches,  amnesias,   changes   in   ten»per  and  i" 
habits,  imbecility,  insanity,  dialwles,  each  lins  often  appesired,  und  iM- 
not  M'ldom,  years  after  apporent  recoveiT.     When  the  Iwdl  rcnuiia*  i" 
the  hesul  i1  iirdimirily  diM-s  not  bwHUrie  eucafisuhitMl,  but  4mhI_v  nidvft 
uiHler  the  inflneufT  nf  gmvity,  ami  l>ecniise  of  the  pressure  excrtwH'.' 
it  and  the  organic  changes  induced  by  its  irritating  action  the  aim*** 
aliHilute  certainty  is  that  some  funii  of  braiu-trouble  will  at  some  tii"* 
manifest  itself. 
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Tlie  treatment  of  tbvae  lotions  lias  n-'fcreuce  to  the  wouud  itai^iraiid 
to  ilie  i'«imi>lii'!itiuii^  tliai  mny  art!**.  As  hiis  Ihvh  alnwly  hLiI*^')!,  nitidi 
of  the  fiitiility  is  t^Misoiitu'iii  iipini  sluvk  and  priniarv  !u'mf>rr!i!»^i',  fnr  tlie 
pelipf  of  the  fomitT  of  which,  when  si'vere,  iiothhij;  iiui  hi'  done,  ami  hut 
little  for  the  latter,  the  c-slsi's  oceiirring  in  military  itnicrice  and  living 
lui^  euouj^h  to  eoriie  uudur  ean.-  bciu^  almost  eei~Uti]ily  hopelc»^.  In  the 
il-tHiiKl;4  of  civil  life,  if  the  bJLHsiiiig  in  fnim  nn  extenml  ve&^'l,  cotiipres- 
aioii  may  arro«t  it,  but,  ii^  a.  nile,  ligatioii  nhotild  ho  done;  and  »^iich 
H>uld  1m'  the  practiee  whon  a  nieiiiiigual  artery  (u-Kiially  the  middle)  tuui 
rn  injured.  It  may  doubtless  at  tinifs  i>c  found  advantageous  to 
uitrudtice  a  BteriUited  ganxe  plug  when  the  hemorrliajte  i"  from  (lie  ti-aek 
uf  ihe  bullet  in  the  liraiii;  and  in  (rinain  e\(H-])tii>iial  esiscx  perlmps, 
when  ihp  Oitrnpression-symptonis  indiciite  a  pnigressivc  bleeding,  ligation 
of  the  carotid  nuiy  be  of  service. 

The  wound  being  from  pistol  shot,  the  sculp  should  he  shaved,  the 
diunagwl  area  antiaepticnlly  clctine<l,  and  if  peuetralion  ha^  oKxriuTed  a 
button  of  iHtne  inoluding  the  entranee  wound  mmoved  by  Irephiniiiig ;  ia 
other  words,  the  injury  should  be  treated  a*  though  it  wa?  an  ordinarji* 
puuetured  frueturt;  of  the  rtkull.  Keniovul  of  Uie  bone  doen  not  add  to 
the  gmvily  of  the  lesion,  and  |M'nnitK  of  ihi-  taking  away  of  any  frag- 
nient-s  iliat  may  W  pres^-nt  at  the  orifiei*  and  the  mi»ro  rr-ady  examination 
of  tlie  traek  Avithin.  Cnreful  warch  for  tlie  Udl  and  deeply  limited  boiiiv- 
splinters  should  then  l>e  made,  and  if  fotiiul  thev  should  ne  removnl  with 
a  foroe]>!!  no  larger  than  h  abtmlntely  reciiiired.  But  in  i*eftrching  and 
eitmeting  e:ire  uiiL'^t  be  taken  tn  do  as  little  violenee  as  po»*ibl[>  tn  the 
[Jwiiin  already  wrimwly  injured.  \^nK'n  the  fori-ign  hiMbes  have  iK-en 
taken  out,  or  if  the  bullet  i^  not  found,  or  if  f<iuml  is  at  such  depth  m 
to  make  it  unwise  In  attempt  its  removal,  the  bloml-clntfl  and  devitidi/ed 
tiMttie  in  the  canal  (which  is  alwuvs  of  a  diameter  much  larger  than  that 
of  tJio  mispiile)  should  Ik'  washed  out  ver)'  «ireluliv  or  stamped  luvay,  a 
nimtgi'-tube  intrmlnctHl,  and  an  antisopiic  head  divjssing  applied.  If 
be  Imll  ha.-^  pa-sM-d  thnugh  and  out,  the  exit  wound  aL«o  may  be  ti"e- 
phino<l,  or  only  itf*  delaeln'd  fmgmeiit;*  ii*moved  to  suoh  extent  as  will 
ullow  of  free  ilminage.  Htrc*  the  external  table  ii*  certainly  as  much, 
pndiably  more,  splintered  than  the  internal,  and  the  eiidH  of  partially 
wpitrateil  ^iju^slra  arc  pushed  away  from  the  meninges  an«i  brain 
in-'^tt-ail  of  lowanl  them.  The  jseeuring  of  thoniiigh  ilnnii:ige  is  of  the 
highest  imj>ortance,  for  ine-rea-se  of  pre.-isnre  upon  the  bniin  fi*«nn  extrav- 
SMled  bh-«o<i  ad<ls  much  to  the  gravity  of  the  wouu'l.  If,  though  the 
hall  ban  not  iiiiss«k1  out,  it  cnn  be  Tooited  under  the  skin  or  in  the  bone,  it 
ghoid<l  be  removed  and  the  injury  thuR  converted  into  a  perioniting  one. 

Bni<tfiird'«  8tati!>tie»  iudicatt.>  tluit  tsiitu  iu  which  the  lodgotl  tail  is 
r(-muviti  after  tn-phining  are  mon-  Hkely  to  ttr^tver  i^ian  those  of  [mt- 
foration,  pmlwibly  licffluse  iu  the  great  majoritj-  of  such  cases  the  bullet 
ha*  not  |K*netnit«l  dwply  and  the  l)niiu  has  Irh'U  less  seriou-sly  daiuag<Ht 
These  statistics  further  show  that  if  the  bnllet  remains  in  the  head  the 
t^iuinatiou  of  the  case  is  about  the  same  whetlier  any  ojwrative  interfer- 
eace  U  made  or  the  case  i.s  tPcjit*Hl  expectantly. 

When  the  wotmd  i-i  prodiicicd  bv  one  of  the  new  rifle  bullet*,  if  the 
niis^th-  enters  the  cranial  cavity  it  will,  I'xeept  at  an  cxIiTtne  miigi',  pass 
tliruugh,  and  ihciv  will  he  no  oceasiou  li>r  scurcliing  for  it  or  extracting  \U 
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Tf  the  lenon  U  not  one  of  penetration,  tlie  fractnre  should  be  treated 
on  the  same  f.^-nenil  prim-ipUw  as  "I'l'ly  t"  » ."•imikr  one  dut-  to  an  onhnan' 
trauma,  trfphiiiing  Ix^iiip  <l«ne  nr  fnignifiittf  being  removetl  in  a  nmre 
informal  way  whenever  there  in  depression  or  any  docided  comminuti<jaL 
The  adoption  of  aseptic  and  uutii^ptic  methods  of  o|M*ratinu:  and  dn>w- 
ing  has  greatly  changtd  the  statu*  of  these  pruowlnre!*,  which  a.*  iwir 
carricii  nnt  du  not,  v>r  but  in  sli^rhl  di-grci-,  cximik'^  tn  the  dan^rtT  of  llw 
liplilin)f  np  of  styptic  inHanimatitui,  the  d('veh>|>mi'iit  of  which  in  fornicr 
tuiie«  Ava*  m  general  and  so  fatal.  Any  di(ic<j\ere<.l  clot  uutler  the  skull 
or  under  the  dura  sliould  be  removed  by  irrigutiuu  ur  by  the  iiugcror 
an  in5(trnment. 

Tile  secondary  complications  that  may  aiise  and  that  demand  tmt- 
menl  are  tlie  infeelive  ilisease.-*  of  the  meninges  and  brain,  witli  re^iill- 
ing  ditfiisod  or  circiimscrilx^l  collcctionsi  of  pn,«,  and  seeondan-  hemor- 
rhage. Jleningitif^  and  ]neuingi>enepphnliti*',  whieh  oniinarily  eoriic<m 
fi^>m  the  third  to  the  sixth  day,  but  arc  oi'tcn  deferred  f<:ir  as  many  weelL*, 
and  which  prcMiut  no  featuro»  other  than  (liof*  met  with  in  oikw  of  tmii- 
mutiAmK  not  prtxhicod  by  guoi^hnt,  aw  to  be  treated  in  the  same  ways; 
in  the  latter,  no  treatment  commonly  Ix-ijig  of  much  avail.  Tliey  aw  to 
be  prevented,  if  p(>-«iblej  by  tht.'  adinition  of  a  rigitlly  antiseptic  wotinJ- 
treatment,  ami  withimt  ilinibt  it  will  lie  pci.-<sibJe  to  prevent  them  in  i 
con-iidi-rsible  prti|H»rti<.iii  of  the  ttises  in  civil  life. 

liVhen  the  symptoms  present  indicate  the  formation  of  rwt-ljnl 
absrese — and  these,  nnfortnniitely,  do  not  oniinarily  show  theniiwlvej 
until  rupture  hai^  taken  place  into  a  lateral  ventricle  or  the  pn?Q>Qi¥ 
exerted  njKin  the  bniin  is  great — ihero  shnnlil  Iwr  an  active  interfcifnreil 
once.  Trephining,  if  tiecestsirj',  sh'uild  W  done,  and  explumtimi  UEi'lf 
by  tJie  use  of  an  aseptic  director,  or,  lietter,  an  aspiRitor  m-wlle,  (ir**iii 
exploration  be  made  through  the  already  exposed  meninges  or  corO'iJ 
guDBtanee.  There  should  be  no  hesitancy  in  canning  the  needle  ilwf'I|fr 
and,  if  required,  in  various  directions,  in  the  hii|u'  of  finding  the  al>«v9, 
since  the  exploration  does  not  materially.  If  at  all,  increase  llie  gravirv 
of  the  sitiiiition,  and  nnly  in  pnuupt  evaciiati<m  of  the  pn?;  widi  iw 
securing  of  after  free  drainage  is  there  any  chance  of  saving  life.  On*- 
nonally  such  fortunate  result  will  follow,  but  ordinarily  tlie  caiw  s^n 
tennimUef!!  fiitally. 

Secondary-  hemnrrliage,  almost  invariably  due  to  septic  ctiftngc!*  inaaJ 
abtmt  tlie  wnund,  should  be  lrtaite<l  by  ligation  of  the  Llewling  vitss<.J,  i-r, 
if  this  cannot  \n.'  effectwl,  of  the  main  tnuik,  the  extenial  <ir  c<«i«iw"' 
carotid.  The  mortality'  attending  the  latter  operation,  formerly  (pwl 
(68.75  per  cent,  of  the  cases  reported  during  the  wars  of  1861-05  anJ 
1870-71,  II  out  of  16  patients  dying),  should  hereafter  be  Iesein]>'v 
portion  as  the  iatal  result  was  directly  due  to  tlie  ligatiim,  llmii^^i  «■ 
haostion  fmm  previous  hiss  of  blmKl,  wn-bnil  wifleniug,  nr  acn»iiniaP!'" 
ing  septicicmia  or  pyicmia  must  still  carry  otF  many  i>f  (how  .i]M-ra!w 
upon.  Lig;uiun  of  the  cxtermd  carotid  when  ilie  bk-oling  is  fmnj'""' 
01  its  branches  !fhnnld  bn  preferred  to  that  of  the  common  trunk,  o?  aU 
recent  experience  lias  shown  lltat  it  is  a  much  safer  operation  {*>•  H  '" 
78),  and  aL  the  Hame  time  more  effective  in  controlling  the  hemi»rrlia£f- 
FiingiiB  cerebri,  if  it  fnrms,  should  l>e  ti-eale<l  expectantly  by  mo<lfratf 
compression.      Operations  on  such  nius«j  (ligation,  e.\ei!^ion,  iujivtioo, 
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cauterization)  have  not  UKunlly  proved  vfiicrvicis  the  mortality  attcmliiig 
ihcm  in  18(il-65  Iwinjr  7o.A  imt  ii-nl. 

In  the  trcatmi'iiit  of  l>a>ail  fniftiii-es  in  which  then*  is  di-w'harKe  of 
bliMxl  or  BC-nuu  from  iIk*  iiofiir,  nwiith,  or  i-ar,  the  liaMil  favitv,  tin?  uaao- 
|»hari.-nx,  luid  the  extomal  auditory  canal  are  to  be  thoroughly  disinfecEed 
amlpluggwl  with  stcriltJ^  or  antlseptie  ^ti2e. 

Face. — WouimIb  of  the  (hoe  are  ]>criiupfs  about  4  per  cent,  of  tliose 
received  in  action  (3,83  wr  cent,  in  our  war),  and  are  not  twldom  met 
with  in  oi\*il  Hfe,  where  luey  aw  cauM>d  by  Kiiiall  sliot  single  or  in  nuies, 
by  pistol  ball.-*,  and,  in  a  very  ft'W  (»;«.'.■*,  by  ]>ie<'pa  of  ca]w  or  trof^nHXitB 
of  a  (run  tlwt  has  bun*!.  They  are  of  intvreijt  c-hiefiy  becaui*  of  the  occa- 
eioiial  otHMirriMiMf  of  dimgemiiti)  hcniorrh.Hge,  primary  or  oeeimdary,  or  of 
tlie  not  infrequent  extensive  laeemtions  that,  they  prodnoi*  and  the  r&- 
|Biltiiig  deformity,  often  very  disfiguring.  Their  mortality-rate  has  not 
^Beeii  greal^ — 1  to  7  per  cent,  in  ditreretit  ware,  and  tliih  chietly  in  tlie 
CBAes  of  fnu'tiire,  fle-'-h  woundi*  rarely  canning  desith  (in  1.6  \>er  cent. 
only  of  the  nearly  five  thousand  (41*11)  caj«s  tobuUited  by  Otis).  Even 
ihia  rate  may  be  expected  to  be  mtich  lowered  hereafter  in  degree  pro- 
portiouate  to  proteetiuti  apuust  sepeiiK.  Flwh  ^voiuids  made  by  pistol 
balU  finil  from  a  distiuiee  or  by  HUiall  nhot  mv  ntteiided  with  but  little 
de:*lnictii>n  of  tissue,  and  aiv  r|inrkly  ivc-ovenHl  fntm,  tho  resulting  sear- 
riug  Ix'ing  usually  but  slight.  Oeeasionally  the  bulU-l  oi-  eluuyt^  of  small 
shot  seriously  daii)agt>s  the  eyelids,  the  li|w,  or  the  soft  pons  of  ihe  eliiii, 
with  later  eii-silricial  (.•ontratiion  that  mav  ne^-essltate  o|)erative  tn.'fltnient. 
Generally,  however,  these  graver  lesions  are  iLssociatetl  with  injuries  of 
bone,  which  (KTur  in  al>ont  <^ne-lhird  of  the  i-iwen.  Any  tione  may  be 
injuretl,  but  most  <^>ninionly  it  i^  the  inferior  nmxilhi,  the  fnietuiv  of 
which  much  resembles,  jls  n-spin-is  splintering,  that  of  a  long  Ikhio.  The 
superior  maxilla  w!ts  frequently  much  cotumiuuleil  by  the  old  large-cal- 
ibred  bullet,  though  tlie  fmgmentti  were  gener.dly  adherent ;  witli  the 
new  bullet  in  the  middle  ranges  much  less  splintering  may  be  expeeted 
to  be  pnxlut^eil.  l^istol  balls  crush  it  but  little,  as  a  rule,  except  when 
the  wi-ttptm  is  dWhaigttl  at  ven-  Hhort  diiitiiuee,  and  not  always  then. 
The  cavitic*,  orbital,  na^l,  and  oral,  aix-  often  pciietrate<l  or  |)eriomted, 
the  shot  at  times  doing  no  din-et  daiiwige  to  the  eye  or  tongue.  Their 
penetration  may  take  plaw  without  any  injury  to  Imne.  A  bullet  may 
pas*  out  through  the  montli  or  the  anterior  nures,  not  wounding,  or  but 
itlightly  woun<liug,  iIm'  lips  or  llie  nose.  In  a  ca-ye  n*i«»r[ed  frtim  the 
Francn-fiennan  War  a  Iwill  enterwl  through  the  anterior  nares,  Atniek 
tlie  positerior  phaiyngetd  wall,  and,  relK>uudiug,  nuwle  exit  thmugh  the 
mouth.  When  the  missile  passes  anten>-posteriorly  the  bniin,  spine,  or 
great  ^'es^hi  of  the  neck  are  often  damaged,  though  not  seldom  in  euicidal 
Aroumis  Ihruu^  the  mouth  the  brain  i*^  uninjured,  luickward  jerking  of 
the  head  cnitsine  the  ball  to  take  an  up\\'nrd  course  in  front  of  the  cnuiial 
cavity.  When  ihu  bullet  enters  the  brain  ihn-'Ugh  the  urbit  or  the  mouth, 
df«th  in  nlmtMt  sure  to  follr»w  from  the  primary  injur}*  or  seeomhiry  septjo 
tiiflamimition.  Passing  transversely,  one  or  more  of  the  larg".T  blo'jd- 
veHsels  of  the  face  or  uppiu*  part  of  the  iwck  may  be  \vnuude*l,  and  it  is 
the  likelihood  of  the  occurrence  of  such  lesion  that  renders  injnrie-sof  the 
body  of  the  lower  jaw  of  grave  import.  L<Klgement  of  the  ball,  especially 
shots,  often  occurs,  such  lodgement  being  iu  bone  or  in  one  of 
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the-  cavities — tlio  frontal  Mnus,  tho  ttiitrnm,  (In-  nasyil  fiy^iw,  or  tJift  orl)ita"!l^ 
vavity.    In  many  L-aH-tr,  ufUsr  Iiavitig  rviiiuiiR-d  in  iJiti  iinv  for  a  loiur  timt^r^^j 
the  hiillet  lias  bw-n  spontanwiisly  extrnJoii.  or,  having  nkvratoil  Ha  wii^—  ^ 
into  tlie  nasal  fu!***a.  ha;*  l>wn  removed.  In  eflt-cliiig  j^ik-Ii  removal  tlimuf;?     ], 
the  anterior  luire^  (il.  should  not  lie  pnshe«l  hnckuard,  lest  it  drop  dow         ^ 
the  throat)  iiukIi  diffieiiUy  h  oflen  uxjierienwd,  iKiilin-ulurly  w>  if  tl^^^ 
bullot  L^  deformed.     In  Kueh  ^■a»^•  the  iiusul  outlet  shoiiUl  Ih>  utilur^ii^  r^j 
or,  Iwlter,  eIh'  fa'v^  npi>iic<l  through  the  vcstihule  of  the  mmirh  hy  tiin^-^.* 
iiig  np  the  lii*  sHer  the  methiKl  of  Rookp — uu  operation  which  pives  fr6:£?>. 
ami  niuly  awret^**  to  (lie  nai^il  foHt^  and  leaves  no  aOer  del5innity. 

Striking  nn  orltitjil  ridge,  the  soft  leiid  hall  has  fn'fpieiitlv  split.     Tlift 
e^'cboLl  is  (juitc  often  mounded,  in  ei^'il  life  many  of  the  injiiriei'  beil.^ 
taini^ed  hy  pieees  uf  tap  or  small  shot.     Ar'  a  result  the  eye,  if  nut  if€N 
stroyed  at  onee,  h  very  apt  to  Ix-  \ost  throngh  intiammulion,  and  there  i; 
always  nuieli  danger  that  iiymtmlhetir  ophthalmia  will  be  develo|KHl  jo 
tho  otht-r  eye  if  the  injured  oi^-.ui  is  nfit  prompdy  removed.     In  a  tram- 
verse  Wound  of  the  fatv  the  bullet  miiy  eiit  ofl'  the  o))tio  ner^'e,  |»rtHiui.Tiig 
immediate  hlindncasor  so  i-ontiisc  it  itr  la<H-ni(e  the  parts  irnmi-«lintfly 
about  as  to  cause,  ihrougli  nerve-eoncussion  or  inf!;unnution,  or  t)iroajH> 
pree<«<un^  from  a.  clot,  temporary  or  permanent  Ifjum,  of  virion.     A  like  lif« 
of  vision  may  1k'  conHcquent  upon  a  woumi  in  the  forehead,  hy  wjme  at- 
tribute<l  to  a  ifflex  distnrlKinee  from  a  danuiged  t-upniorhital  nen'i*,  IwU 
generally  due  to  fracture  nuiuiug  through  the  tiri>ital  ninal  (that  Iterlin 
tound  to  exist  in  ever}'  one  of  the  tliirty-four  comes  that  he  exuuiiitMl)i 
though  it  may  be  Wause  of  retinul  hemorrhage  from  concuasiou. 

U'ounds  of  the  side  of  the  face  may  involve  Stono's  thict.  ami  enui^ 
a  salivar)-  Jistula.     Geaemlly  such  a  fistula   may  \xi  cjtpectwl  to  chw^ 
spontaneously,  and  uuly  very  exceptionally  will  it  fail  Ui  du  so  tit 
ordiuart-  treatment. 

Pairing  throngli  the  mouth,  a  bullet  often  wounds  the  tongue,  cith< 
jcrooving  it  or  tunnelling  it.     Tlu'  resulting  r^welliug  of  the  organ,  whif.^ 
rapidly  comes  on,  may  reach  a  high  degree,  tw>  a«  nmoh  to  interfeiv  wii 
si»eech,  KwalloM'ing,  and  bn'jilhing.  and  Ui  eimw  protrusion  laTond  tt 
Ime  of  the  twth.     The  lesions,  tiowever,  an'  not  grave,  except  when  It  * 
wounds  involve  its  under  jKirt  and  the  lingual  Jirtery  or  one  of  its  laq^.^ 
bnmchcs  is  torn.     Not  infrefpiently  a  t<K.ilh  or  a  piw-e  ofa  Iwnh  Is  drivti.^* 
into  the  tougtie,  where  it  may  at  limes  be  felt,  often  being  niUtaken  for"      * 
lodged  bsill  until  its  rcnwivnl.     In  rare  iiistunecfi  the  ball  does  lodge,  at:^"" 
cases  arc  on  record  in  which  it  has  remained  in  phu*  for  years. 

Tlic  treatment  <>f  tlie^e  face-woun<l*  ii*  by  ex|xt-taney,  exc»*pt  .^■>* 
vc88i-l-lesions  utNH'»;^itiitc  ligations.  Kntircly  detaehcil  frugmenlj^  '^^'^f 
bone  are  to  be  taken  away  ;  but  only  fiuch,  any  adiiesion,  Umy  or  ]V^^  '" 
(►steal,  being  suHicient  urdiuarily  to  preser\'c  vitality.  By  maiiipuhiiic-  J" 
piirtialty  ndherent  sequestra  cjin  Iw  laiTjely  bmughl  into  plaiT,  and  if  "^° 
the  lower  jaw  they  cannot  W  profwrly  maintained  In  apposition,  th^t-'J" 
may  \iv  wired  together.  As  is  true  in  all  the  facc-M'omids  ordiiiari  T*' 
coming  under  care,  none  of  the  wft  pni-t,*  arc  (o  be  cnl  away,  no  mall  --^'^ 
h<»w  exten&ivelv  lorn  and  emslied.  When  in  eorninuniculion  with  i^  'j" 
month  or  nnsat  cavity  the  woumb:  ore  always  more  or  less  wptic,  ax-  **' 
great  care  mu*t  be  taken  to  kee|i  them  a-*  dean  as  possible,  fr 
iriigatioDs  being  rctpiircd.     Itcsides  the  ordinary  reasons  lor  nmintaioivJ^ 
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ituess,  there  is  here  tiie  aoaiiiunai  one  Umt  p 
nntritioi)  will  U-  imliuitHl  I»y  llic  [wHsagt*  into  tlu'  stonuirh  of  fiml  <li»- 
c-h:irjj:c«  frmi  the  nn'iith. 

I'riinurj-  hcmorrhiip',  wlu'ti  tint  tnnii  <>in'  nf  the  lai^'  trunk.*,  I'ithtT 
«--.L-os  siM>nliiuf<nish'  "r  U  arrtsti'd  Uy  ihf  ap|>lk:atioii  nf  hot  watrr  or  l>v 
cuinprvMiou.  W'lieii  fi*om  the  tongue,  ii  niRV  be  *o  profuse  an  to  neces*!- 
tnlp  phij!ginic  (tf  the  w«miiiJ  with  piuze,  its  closure  hv  sutures,  the  iiso  of 
the  li<>t  iiMii.or  the  ligntitiii  uf  the  lingual  or  external  caixilid  iirtert'.  Tf 
it  '\s  one  of  the  nuiiii  lU'teriiv  lluit  luiy  hin-n  torn,  the  hltH'tlin^  |)i)Iiil  shoiihl 
be  found  if  |HissiltIi>,  aitd  a  H^ruture  npplii-il  nhovc  and  Im-K)\v  ;  itnd  if  this 
is  inipr&ctiuiblc  ligiition  ^h<>id<l  Ix*  ih>ne  of  the  trunk  near  ittj  ori^iiu, 
uf  tiie  extcmu)  carotid,  ur  (but  aeva  ulien  it  uun  be  avoUlod)  of  tiie 
oomnhm  carotiil. 

Serondarv  hemorrha^,  if  severe,  alwara  if  ppcurrent,  i*hnuhl  he 
trt'Jitc-*!  by  li)£niion,  whieh  frefpientlv,  because  of  the  eitndition  of  iJie 
parln,  will  havv  to  hv  at  a  di-lauw.',  Ab  lias  lx.t'u  utaleil  Ix-foiv,  clieinii.^ 
stvpti<-H  hhoiild  never  Ik>  fniploye<l;  many  a  uoiinded  niau  huH  lost  his 
li^e  through  viohuion  of  thi-i  nile. 

Folloning  dp^tnictioti  of  tiniiue,  hoH  am]  luird,  cicatricial  controctiona 
■Te  often  met  with,  affecting  the  eyeliiU,  the  nose,  the  tongtie,  or  the 
ti'miKtrMiiaxtllnry  artieuloliou,  ]ir"«hieiwg  deformity  and  imirairing,  in 
hihfh  dein'^'*',  it  niav  l>e,  the  funelional  action  of  tlie  |Hirts.  For  the 
rvlief  of  tliew,  j)la.-lie  oiMralioni*  may  have  !«  l>e  done  iijxm  the  eyeliiU 
ur  tJie  iio^- ;  the  tongtie  hni^'netl  up ;  and  a  jaw-ankyloKit^  treaki  1  by 
oxeision  of  the  liand  or  by  resection  of  tlu?  joint,  nr,  better,  the  establish- 
ment of  H  new  joint  in  fnint  of  the  angle,  aoconhiig  a."  the  ankylo^ii^  U  tiilsc 
or  true.  Mneh  nui  nftt'o  be  dune  by  j»la^tic  ii|K-ralions  or  by  the  applii-a- 
tloii  of  a  pn>[XT  protlii'tif  !ip]«nitus  when  tlieit?  lias  been  an  eiten."-ive  Ins* 
of  jiiuhstaiHv,  the  result  genendly  of  wound  by  a  cannon  ^hot  or  fihell-fmg- 
ment.  It  has  lone  been  kimwn  tlmt  recover,*  takes  place  far  more  fre- 
quently tlian  would  naturally  be  ex|)ectcd  in  these  often  frightful  de.-itrue- 
tinnt  of  tlie  face.  When  the  superior  or  inferior  maxilla  hiL'*  been  enifibed 
and  mueli  of  the  Ikhk-  Ihli  Iw^mi  hwt,  in  tlie  pRK-ew  of  liealirig  ennfiderable 
approximation  of  ibe  reniaining  fniginetit^  may  take  pliK-e,  mneh  let<.seu- 
ing  the  amount  of  pbistin  or  nu-irhanioid  work  that  will  liave  to  be  done 
tip  a-puir  the  diunuge  or  to  eonecal  the  defoi-niily. 

Nbi-^K. — About  one  in  fifty  of  tho»>e  woumled  in  ai-tion  hikI  n-jKtrting 
fin*  irattnieiil  has  Iwen  fount)  t'pU'shotin  the  neck.  Fur  onielieiil  a* 
well  an  toiMigniphital  n-asons  the  woniidM  may  V»e  elaf*f*ifie»i  a>i  of  tlie 
antrro-kifral  and  ijf  tin-  jxwteridr  regions,  the  line  of  si^pamiiou  eun- 
v«;nienllv  following  tlie  anterior  iMiniers  of  the  tm|H*zius  niuM-le.-.  In 
fnint  of'  tlw^  borders,  except  when  ven*  suiwrtieial,  gravity  atiaehes  to 
the  Wfrtind"  I>eeauf4e  of  the  danger  of  a  complicsiting  injur*'  of  im|)ortant 
veji»eU  or  ner\'e^,  of  the  air-  or  fiKKl-tulHrs,  or  of  the  spine — injurie^t, 
howovt-r,  that  aw-  of  i^tmjKinitively  itifn-ipient  i>e<nirn-nce,  lli<»oi;b  itften 
I'nougli  met  with  to  make  ihr  lucirlality-ralc  of  the  b-^lonfi,  taken  l<^'eihiT, 
frmn  1  lo  ^13  ]ier  (vnl-  in  dill'erent  wars,  1  ">  per  i^i'iil.  in  our  war.'  .  Sueh 
iulrvqueney  would  l>e  veiy  surprising,  <H)iLHideriiig  the  iiunil>er  aiitl  Mxe 

'Th»  numWrnf  vrmiiMlxif  ihn  brjErr  ve»»«-U  in  l!*I-fl.'>  wm  2Sf»  rSII  artciim,  "4 
t^m),  •bmit  1  in  31  of  ltii>  injuriii>  nf  ilit-  n-|ri<m :  «f  lli<»w  iif  llie  iiir-paaagts,  7!>,  nboat 
1  Eb  AO:  ftOd  of  the  ptuuT-nx  luitl  iM(iiJiB)|(its  'JK  alMiut  I  iu  170. 
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of  the  vessels,  the  exposed  position  of  the  larynx  and  trachea,  and  in  leas 
degree  of  the  phar)'nx  and  oGsophagns,  and  the  size  of  the  vertebral  bodies 
and  the  spread  of  the  t»osterior  arches,  were  it  not  for  the  knowledge  that 
the  great  majority  of  tliose  wounded  in  these  parts  are  left  upon  the  field, 
having  been  over  3  per  cent,  of  those  killed  among  the  German  troops  in 
1870-71.  The  |)osterior  wounds  chiefly  damage  the  muscles,  though 
occasionally  the  spine  is  injured,  and  their  mortality-rate  is  vcrj'  much 
lower  than  that  of  those  located  farther  for\vard.  These  muscle-woundB, 
whatever  the  region,  are  of  interest  only  on  account  of  the  tendency  to 
subsequent  contraction  and  the  formation  of  adhesions,  which,  one  or 
both,  may  decidedly  limit  the  motions  of  the  head.  Any  produced 
torticollis  is  likely  to  improve  as  time  passes,  but  not  seldom  the  deform- 
ity has  been  a  i>ersistent  one. 

In  the  anterior  and  antero-latcral  wounds,  if  suppurative  inflamma* 
tions  arise,  there  is  a  strong  probability  that  unless  speedily  prevented 
by  free  incision  and  thorough  drainage  it  will  extend  along  the  iascial 
planes  into  the  chest  or  the  axilla.  Such  inflammations,  formerly  so 
common  and  often  so  grave,  may  now  be  expected  to  be  prevented  in 
the  greater  part  of  the  cases  treated. 

Hemorrhage  as  met  with  in  military  practice  Anil  ordinarily  be  seo- 
ondar\-,  occasionally  intermediary,  almost  never  primary ;  in  civil  practice, 
the  cases,  us  a  rule,  coming  uuder  care  comparatively  quickly,  early 
bleeding  will  be  more  often  seen.    It  is  to  be  treated  as  in  other  r^ons; 
when  i'roni  an  artcrj-,  by  ligation  if  that  can  l>e  effected,  otherwise  by 
compression ;  when  from  a  vein  otiier  than  the  internal  jugular,  preferably 
by  conii>rcssion,  which  often  answers  the  desired  pur]X)se.     The  internal 
jugular  had  better  be  tied,  though  its  wounds  have  been  so  uniformly 
hital  that  there  is  not  much  to  encourage  operative  interference.    The 
difficulty  not  seldom  ex]>crienced  in  determining  what  vessels  have  heen 
wounded  or  of  getting  at  the  bleeding  point  in  theniidst  of  the  intiltrat- 
e<i — it  may  be  sloughing — tissues  will  often  compel  ligation  at  a  distance. 
As  has  aliTiuly  been  stated,  the  external  carotid  should  be  tied  for  ft 
wtmud  of  one  of  its  bnmches  rather  than  the  common  trunk,  and  when 
there  is  iiiKvrtainty  as  to  whether  it  is  the  external  or  the  internal  camtid 
tliiit  hiis  been  (ianiagecl,  the  vessels  should  be  exjKised  at  the  bifurcation, 
pivs.--nre  i'in]»lnyc'd  on  tlieni  alternately,  and  that  one  tied  the  compressiwi 
of  wliich  Ill-rests  the  bleeding.     Past  experienw  proved  the  dangerous 
cliaiiuter  of  tlirse  ligations  in  the  iieek;  in  the  luturo  thert^  ought  to 
lie  a  li'ssciH'd    ilenth-rate    in    proiMirtion    as   septic    infections   are  pre- 
vented.    Of  the  m.H  ])er  cent,  mortality  after  ligation  of  the  common 
ciinitid  in  niir  war,  and   (iK.75  per  cent,  among  the  Gcmuins  in  1870- 
71,  a  dcfiiled   pniportinu  must  have  been  due  to  infectifm,  more  than 
Would  ap])car  from   tiie  ()nl>Iislied  statistics;  and    the  same  is  true  of 
ligatiiin  of  tlie  ,snl)clavian  and  its  Iminches  (74.5  per  cent,  in  1861-')5)- 

Aneurism  lias  (KH-asiiuudly  developed  after  these  injuries — elevw 
times  ill  lS(il-(Jo,  with  !'  denths  (S1.8  [ler  cent.),  ligation  savinft  ' 
(.".ise  out  of  ;')  (eiiniiiioii  carotid),  and  without  ligation  1  out  of  8  sun'iv- 
ing,  also  of  the  i-omnion  canitid.  In  a  very  few  cases  an  artcrio-venoas 
aneurism  has  tornied,  wounds  of  the  vessels  having  established  acom- 
mtniication  between  the  internal  jugular  vein  and  the  e<pmmon,  tbeii^ 
temal,  or  even  the  external  eari)tid  artery.     Such  aneurism  lias  pro\"eo 
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but  little  dangemits  to  life,  though  cert'bral  siifV'ning  lias  boen  known  to 
fulluw,  iJie  more  serious  effectri  ordinarily  met  «illi  being  heatlaohes, 
dizzini'i^,  and  (he  annnyanee  of  the  |wrsi!?teut  bruit  niiJ  thrill.  As 
respects  treatment,  non-int*rferent't'  t^houUI  l>e  the  rule  of  amduet. 

^'crve-ltrHioiis,  an  niiglit  uuturally  lit;  expected,  arv  fivquent  (iii  1  in 
1*2  of  the  ne<■k-^%'ollnd8  anmng  the  Ciernianx  in  1870-71),  many  due  tn 
direct  injuries  uf  tlie  trunks,  s<jnie  to  asu-oeiated  wounds  of  the  cmne, 
e\'en  wmtutiiou  of  whioli  may  lie  fbllowtil  by  tein|ionnT  iJumlyHiH,  alVecl- 
ing  in  rare  in-itjince^  the  fimr  extremities.  Wuiinds  of  the  UirpT  tierve- 
ciinls  pnidiiee  im[Kiiraient  of  motion  aud  iK>li!^tioii  in  the  [mrts  .supplied, 
4»f  vaiy'inK  decree  ueeordinjr  to  their  extent,  and  reflex  disturbnnee:^  may 
be  svl  up  in  lYgions  iiuite  remote.  Ivet^iou  of  the  hypoglossal  nerve  ha* 
caUHet)  motor  iKtmlyrtif^  and  nnilatenil  atrophy  of  the  tongue ;  that  of  the 
eympailK'tii-,  itmimelrtl  pupil,  pttisis,  and  flu.-hing  of  one  side  of  the  fiice ; 
to  injure'  of  the  pntjuiuogji^tric  Ijirrey  altril»uted  llie  inleuM,'  lhii>t  which 
ii*  at  timet*  ex]>erien«'ecl  after  wound-'  of  the  n-sophagii'^.  The  hnu-liial 
plexui?  being  wonn<le<l  by  l«ill  or  bone-fragment,  not  only  may  Uiere  lie 
imrulyM'^  ot  the  miii^lcs  of  the  extremity,  nith  after  contnicttiref>,  but 
trophie  changes  in  the  skin,  ami  that  burning  pain  (cuusalgia)  which  w, 
aR  Nfililiell  IiaH  deelaiitl,  "  the  mrwt  lerrible  uf  all  the  tortuivs  which  a 
lier%'e-wound  may  inlHet."  Serious  nerve-symptom-  have  at  times  i»een 
conse<pient  upon  the  prese^ure  of  a  lo<tged  Udl,  tx-x-ung  when  the  bidlet 
ha^  been   removed.     Si'venil   iniiwulnni  m^rves  rnny  be  injnretl  iiy  the 

Sme  shot,  a^  in  n  nav  reported  by  .Stmmeyer  in  u-hirh  the  phrenie,  the 
>*nmc>gniitric,  the  middle  gimglion  of  the  »vm|Kitbetic,  and  the  dtTKX'n- 
PUS  noni  were  woim<le<l,  t<igetlier  with  the  larynx  imd  ])liar\'nx. 
The  r<upertieial  position  of  the  laniix  and  trachea  expoTM^x  them  to 
pnn^idenibfe  risk  4tf  being  wounded,  either  alone  or  together  or  in  a**o- 
cintion  with  iniury  of  the  ])hur\'nx  or  opjtopliagus :  82  such  cawes  were 
reported  during  our  war,  aud  ot)  among  tlic  (jrerniaiis  in  the  Fnmco- 
German  War.  Their  mortality  U  lu-avy  (42.7  \ht  eetil.  in  IHttl-fiA,  .l.'i.O 
in  1H7U-7]),  more  so  tn  tnieheul  than  in  lar^'ngeal  woumli* ;  but  much 
of  such  fatality  nmy  fairlv  Iw  attribute*!  to  ucL-onipanying  lesions  of 
Mood-ves^-ls,  sjiine,  etr.  In  civil  prartiee  these  Injuries  are  commonly 
Diueh  less  MsriouH,  especially  wheu  nuwie  bv  small  shot,  and  are  often 
eontiwions  or  gnMiviugs,  not  [tenet rations.  ']  he  symptoms  are,  in  general, 
difficulty  of  brcsthing,  impairment  of  voice,  spasmodic  cough,  and  more 
or  h^s  bliMidy  ex|»eetoration  and  [niin,  either  or  all  "f  wbli-h  may  Iw  prcM- 
ent  when  tin-  air-pas«ige  has  only  Uvn  rt»ntuwe<i.  When  |ienetr.ition 
hxtt  ui-curivd  tlii'iv  uuiy  \>v  m  addition  enipbvM'nm,  a  paws-igc  of  air 
through  the  woiuhI  on  ex[)inuion  wiusing  a  more  or  leas  dei-ided  blow- 
ing; N>und,  nnd,  if  the  pharvux  i>r  (eM>phagU8  has  also  been  opene<l,  an 
eicnpc  of  liquids,  though  tliini  latter  symptom  i^  not  eertain  proof  of 
Ihuhi  of  tlk?  ffdxl-tube,  since  it  may  o<xHir  becauw  of  an  inactive  epi- 
glottis. If  a  lar»iip»seopie  examination  can  U*  made,  the  intenwl  wounit 
or  the  loilgi-d  shot  may  at  times  In-  seen,  tl-iicnia  of  the  larynx  may 
oome  on  rapidly  and  at  any  time,  or  the  trachea  Iw  later  compren^ed  by 
blood  or  exudationM  outtiide  of  it.  Flemorrluige  into  tile  air-tulie  may 
cftiuw  iU  wh-triietiim.  Sii  far  iw  the  wound  ii.self  i;*  conceme«i,  the  treaf- 
mrn!  w  tJuil  of  wounds  in  general.  The  liability  to  the  Midden  aud 
tincxpettwl  occurrence  of  HUtVoeation  makes   it  wise  «u-ly  to  perform 


492  OVySHOT  WOUNDS. 

tracheotomy,  or  at  least  to  have  the  jJatient  so  carefully  and  intelligently 
wiitfhed  that  tlie  o]M!ration  may  be  promptly  done  if  it  should  Iwcome 
necessary.  Very  {wssibly  an  early  intubation  might  often  be  done 
instead  of  a  tnu-heotomy,  which  latter  oiwration  in  the  wars  of  1861-65 
niul  1870-71  W!Ls  followed  by  death  in  22  out  of  34  eases  (C4.7  per 
cent.).  A  Iwlged  missile  should,  if  possible,  be  removed,  as  its  presence 
is  almost  certain  to  cause  trouble  sooner  or  later.  It  has  beeu  known  to 
ulcerate  its  way  into  the  (esophagus  and  be  dischai^ied  at  stool.  At 
times  it  may  be  taken  out  through  the  month  by  an  intra-lar}'ngenl  ope- 
ration. If  the  wound  does  not  prove  mortal,  there  is  apt  to  be  a  per- 
luaueiit  int])airmeut  of  the  voice ;  often  because  of  existing  cicatricial 
stenosis  a  tube  lias  had  to  be  worn ;  necrosis  of  the  cartilages  is  not 
iufn^iueut ;  and  aerial  fistulse  at  times  remain. 

The  pharA'ux  and  oesophagus  are  wounded  much  less  often  than  the 
air-jKissagos,  but  the  mortidity  of  such  wounds  is  great  (54.84  per  cent 
in  our  war),  chiefly  because  of  other  grave  lesions  almost  necessarily  asso- 
ciated with  them,  though  difficulty  of  feeding  and  the  occurrence  of  food- 
j)neunioiiia  luis  not  a  little  to  do  witli  it.  Unless  there  is  discliaige  of 
f<KKl  through  the  external  womid,  the  diagnosis  will  largely  rest  upon  the 
dctcnniuation  of  the  direction  of  the  shot,  and  often  must  remain  only 
i'onjcctural.  More  or  less  associated  larj'ngeal  disturbance  may  lie  ci- 
jK-i'tt-Kl  to  l>e  present.  As  far  as  it  can  be  done,  escape  of  the  food  must 
Ih'  ]»rcvonto<l  by  suturing,  by  ]«ickiiig  the  wound  with  gauze,  or  by  the  use 
uf  the  o?s(iphagcfil  tulx',  avcoitling  to  circumstances,  siuw  the  presence  of 
fiHKl  ill  the  neighlmring  tissues  is  certain  to  cause  an  infective  inflanuna- 
tiou.  In  any  case,  sui>puratiiui  occurring,  free  exit  must  be  pven  the 
pus  as  s4X)n  as  ]Hissil>lc  and  drainage  maintained.  Much  care  must  be 
lakcn  to  stTure  to  the  patient  a  sufficient  quantity  of  fcKtd,  given  by  pref- 
cn^niv,  as  a  nile,  through  a  tube.  Strictures  and  i)enuauent  fistulie  nave 
resulted  in  a  small  pn>]>ortion  of  the  cases  that  liave  survived  the  original 
wound. 

-V  wound  of  the  thyroid  gland,  if  not  complicated  by  tracheal  Ot 
(vs(iph:i;r<':d  injnry,  is  i^t'  interest  only  bw-ausc  of  the  bleeding  that  otvnr? 
— hlecfiing  to  be  cnutroHcil  by  ligation  of  the  vessel  or  by  suturing,  plug- 
j^iuir.  or  eiuiteri/iiig  the  wound, 

Sl'lnk. — In  th<'se  wounds  a  vertebra  may  be  contused;  oueorrtlipr 
of  iis  eoin]M'ueut  |wrts.  body  or  (»osterior  arch,  fractured ;  or  the  iiinal 
ii|ii'ned,  will]  :i>H»ei:iteii  lesion  of  the  meninges  or  the  i-onl.  the  latter 
hciiiir  nnieli  tlie  nioii'  severe  injury.  Tlics*'  wounds  are  pnxlucit!  by  mi^ 
,-il.<  (liiillets  oi-  >]iell-ti-:ii:inents)  striking  the  Iwck,  passing  from  side  to 
-i<Ie.  ;ni<l  injiuiuL'  the  .-pine  in  its  eoni-se,  or  c^miing  from  in  fmut.  aflw't- 
ini:  ilie  vei'teln-.i  only  after  having  woundwl  the  }iarts  anterior  in  the 
iii'ek.  elie-t,  or  alidonien.  It  is  to  tlicse  hist-mcutionetl  coniplii-ationstliat 
inueli  ol"  tlie  i.Teat  iimvitv  of  thesi>  wounds  is  to  bo  attrilmted.  .4s  I* 
trill' lit'  Iii';id-itiinrii>,  this  irravity  is  in  but  slight  measure  due  ti>  any 
I  .xi-liiiL'  I'line-le^ion,  ln-inu'  eliietly  due  t<»  the  (lamage  done  the  con!  "r 
its  eoverim:-,  to  eiinen->ion  or  <-oniprrssion  fnmi  bl(H>tl-<'lot  or  I«i*" 
coIKetii'ii.  to  nrL^iinir  elianu:*-^  in  xhv  meninges  or  the  nerve-tissue,  orti> 
<lestrnetioii  nt'  siieh  li— ue.  Sho<-k  is  always  great,  even  to  the  extffll 
of  pnHlnciiig  in-t:intancon-  de:itli  with  following  traumatic  ratalei*'^ 
rigidity;  and  the  same  pliy-^i(~.d  conditions  that  iiivor  explosive  actit* 
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in  tlic  licuci  are  here  present — uIxiuJuimh;  uf  tlitid  and  a  rigid  bony 
i-nvfloiR'. 

The  symptoms  are  tliwe  <if  :iny  and  every  mjiirv  of  tJie  cord,  though 
mure  markeit,  a»  a  rule,  thnit  after  other  trauniutisms.  They  tire  im- 
jiairment  ol"  the  motions  of  tliL'  htif^k ;  jwrtial  or  t>mip!ete  iMiralyj^es  of 
naiiscles  of  the  trunk  or  extremities;  iinuwthoia.*!  and  hypt-ni'^lhrsia* ; 
pceuliar  and  severe  poin^  of  n  girdling,  gniiwiii)^,  tearing,  or  hiirniiig  eha- 
rader ;  diaturijamw*  of  re*piraii<m,  of  cireulatiou,  of  defecation,  of  inie- 
luritiun ;  iieunitiu  gaugreniw,  often  of  mpid  development,  in  parti;  pri-nM-d 
npon,  as  on  the  Kick,  over  the  tnwhanters  or  heel,  or  at  the  distal  ex- 
tremities of  tJie  limbs  fnjui  defective  blowl-snpplv,  sueh  as  not  seldom 
alsfj  toliow  injuria  of  the  iiervi'-tninks.  Soirn'litnes,  when  there  luis 
been  (Knetratinn  of  the  eaniil,  this  liirt  will  be  evidenced  hy  escape  of 
ocrcl(r(>-p|>inaI  fluid ;  but  tliis  symptom  is  by  no  nicaua  a  constant  one, 
and  when  present  otdy  shows  tnat  the  thora  has  been  owne*!,  not  that 
tlie  medulla  Iulx  certuiuly  been  dama^t'd.  CoutUMunct  of  the  ttpiue  ui^ually 
canm?  but  teni|toniry  disturlninee  of  motion  or  ^^'usition,  iKTin^ionnllv  a 
meningo-niyelitU ;  suoh  inflmmimtioTi,  however,  is  lig!ite*1  up  less  often 
than  after  similar  injurie."*  of  the  eranial  bones.  Tliert*  etfwts,  ii«i<le  frum 
thoc!e  of  infective  ermnieter,  are,  as  a  rule,  i|niekly  re«>jvered  from  with- 
out Berious  after-coni^uencei^,  though  at  time?  stiffnet^i*  of  the  back  or 
eome  parnlyms  of  tin  extremity'  renminj',  and  in  nire  iustanees  nccrofiiB 
take?)  place,  as  in  a  ease  reported  bv  Keen,  in  which  there  was  sponta- 
ueouiilv  discliarjred.  after  about  three  moutlw,  *'  nearly  the  entire  ImhIv  of 
the  tlnrd  ei-rviiTil  vertebra,  ineltidin^  iJie  anterior  half  of  the  tninsveree 
and  the  vertebral  ioramen." 

The  fractures  tliat  come  under  care  are  InrRcIy  those  of  the  spinous 
Iransver*!'  procesa?*'.  Thiwe  of  the  Ixidy  are  nnieh  graver  lesions, 
tliat  whether  the  bon(^-l^■s^ou  be  one  of  jjnMiving,  t)f  |R-nelration 
^Rth  ItxIgeniiMit  of  the  l«dl,  or  of  (M'rfonuinn.  In  tliem  the  I>one  is  otVn 
much  fissured.  The  lower  in  the  o'luniii  the  fracture,  the  Less  severe  it 
hi  likely  to  In-,  the  mortal ity-rate,  as  stated  in  the  MallrM  ami  Snitjmd 
ffUtorif  of  our  war,  licing  70  per  cent  in  the  cervical,  63.5  in  the  dorsal, 
and  4-3.0  in  the  Iimibar  regions. 

Hemorrliages  outride  of  the  diini,  «*ilhin  the  theca,  or  in  the  Rub- 
stanoe  of  the  medulla,  especially  the  tirst  two,  are  verj-  generally  a«ist>- 
eiatitl  with  »<pinal  injuries,  rauAJng  severe  pnin,  ofV^n  shtxiting  nnmiul 
the  Ikidy  and  -terving  to  indicate  the  loeation  <)f  die  injuiy.  Such  [lain, 
when  tlie  extravasation  i»  but  slight,  ordinarilv  sul^sides  in  u  short  time, 
retnmiiig  again  tem|Mirririlv  when  the  ptTiod  of  n-action  seta  in,  and 
then,  as  al>soqition  takes  place,  nmre  or  ie!«  rapiillv  passing  away,  to- 
gether with  (he  (landytie  condition  prixhieeil  by  <fie  clot.  Wlien  the 
clot  is  a  large  one.  its  prc^siirc-K'flVH'ts  are  wtrrespfindinj;Iy  grout,  and 
there  18  generally  an  aAsociatwl  infective  myelilLs.  C'omprei^sion  of  the 
cord  itt  produced  al.-n)  hy  »  loijged  ludl,  or,  more  often,  by  »leproi^e<I  lioiie- 
ftagmenl^.  Xs  in  brain  lesi-'Uh,  there  is  here  alwavs  more  or  less  con- 
ciiHiiou  of  the  nteilulUi,  and  with  the  jarring  there  is  usually  ass4K;ijit«Hl 
cnntneion  of  greater  nr  Ic^a  amount,  tlMmph  the  ej>rd  is  more  protii-trd 
bv  the  "  water-l»ed  "  in  which  it  n>l>  than  is  the  brain.  Sueh  contusion 
iftstK'iated  laceration  varies  from  that  wlilch  is  cjuickly  recovered 
bout  any  or^nic  change  iM-ing  pnxlncod,  to  that  which  is  destnic- 
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live  to  a  part  of  the  onrcl.     The  extensive  tenrings  anH  crushiiipp*.  howerfTt 
are  cliietfy  due  to  the  ai-tion  of  either  Iwll,  txmt-fiiignienl,  or  Iwlh. 

The  prognoBiB  in  miliiary  pruetice  has  al\nij-&  been  very  grave,  nne--^ 
half,  two-thinis,  ihree-qimrteis,  nine-tenths  of  tlie  cases  eomiug  iindc  -^ 
H'eatuK-nt  dying,  the  most  of  them  within  a  few  dav».     In  civil  life  tber  ■  3 
is  iiKiiv  chuntv  of  reerivcry,  the  injiir\',  as  a  rule,  l)rui^  Ie?w  seven-  ami  th  ^^ 
iKitieiit**  t-oniing  wjner  under  wire-,  itnd  lliat  after  coniiwnitively  little  mo%— ^n;, 
uig.     ^^'heIl  llie  cjnial  has  bwn  opened — l»y  jwiiflniliiin  or  by  perforaliocssn 
it  matters  little  which — the  thmger  is  vcr\*  nineh  grenter  than  in  oth^^^^ 
casf»  bcciiui<e  of  the  cxinipre^ion  or  laceration  of  the  medulla ;  the  woui^k^ 
in  those  who  liuve  rec«veixJ  lierelofore  liaving  been  almost  always  of  tl~>a^ 
gacral  or  lower  hmibar  verrebne ;  that  i^  below  the  end  of  the  cofc-^ 
proper.     Antiseplicr  treatment  may  Iw  expeeteti  to  leiv-ien  8omi-wli»t  ttvufl 
mortality -rate,  but  in  all  probability  it«  beneficial  effi-et  will  not  l»e  vet-y^ 
great,  a^  in  many  <:aitei>  it  will  l>e  inii>of«ible  to  Avcure  atiepiic-ily  ;  am) 
6ei>8i8  if^  by  no  nuans  the  chief  eaiiiH'  nl  death,  which  t^o  often  niiua  rennh 
from   )sh<«k,    heniorrhagt,  or  awJociated   lemons  of  iniportant   vUci'ia. 
When  there  has  been  no  injun'  of  tbe  coni  or  thecu,  other  than  pt-rlinpe 
u  limitefl  extra ^■at«^t ion  of  bliMxt  out:*iile  tlie  shenlh  or  11  slight  concii.'wiofl 
of  the  medulla,  iwoven'  may  take  plaee,  and  that  with  little  after-fli*" 
tnrlMUice,  organic  or  functional,  this  Iwing  ei*]>eeially  true  of  wounds  0/ 
the  processes,  particularly  the  spinous,     Karely,  however,  is  the  woundal 
man  »«i  fortunate.     Almost  ccrtiiiuly  tlu^re  will  later  be  t^^lifiTnoss  uod  wtaV- 
nesbof  the  liikcic,  iui|uiirn)t'nt  of  function  In  arm  or  leg,  nnisi>ular  atmpliic^ 
frei|nentlv  with  c^nitraeture*,  urinary  tronblf.-*  of  grf^iter  or  lirss  wvoritr, 
neuralgias,  ataxias,  mental  distnrlKinees.  one  or  more ;  in  other  words,  tk 
priniari-  legion,  if  it  does  not  kill,  may  W  ex|Wctod  to  be  follows!  Iw 
chnmie  inHnnimatioui^  and  KcleroKc^ii  that  cannot  but  he  greatly  dinahlingt 
the  effect.*!  of  wliich  may  not  perhaps  tic  manifested  for  yoors.     Whcoi 
nerve  liaj*  been  dainagtHl  clo^it  to  itu  intervertebral   fonuuyn,  the  part?  to 
which  it  ia  .snppliwl  will  Iw  found  to  be  sfriuusly  afffn'tcd  iis  resiJeet*;  both 
aensation  and  motion. 

Treatment,  aside  from  tliut  to  protect  against  infection  and  iliat  of 
the  ordinary  roniplicatious  of  Bpinal  injuries  in  geneml,  has  relerfm*!* 
the  removal  of  foreign  IkkIics  and  the  securing  of  re&t  to  the  injuml  ]Uil 
When  I  he  bullet  Iwls  brren  Ux-atwl  and  its  extraction  is  feasible,  it  shiww 
be  tiiken  .iway  and  the  wound  cleared  of  such  non-adlicrcnt  Ixine-fragnwil* 
as  eun  be  fniind.  fSonielimcs  tJic  extruction  of  tlie  Ijull  lias  been  foll»""«i 
by  hemorrhage  Bufticient  to  nei-esmitate  plugging.  Randy  has  HgotioDof 
an  artery  been  required.  Recently  much  attention  lias  been  dirertwl  W 
the  perfni-mance  of  luminoetomv  for  the  relief  of  pressure,  wlieilier  c!iu*w 
by  R  displaced  fragment,  by  a  blood-clot,  or,  later,  by  an  ovei^^H'lb'" 
bone.  Id  the  present  state  of  (-nrgic^l  practice  a  pniperly-oondiicw 
openitinn  of  this  sniT  does  not  ninterially  adil  to  the  dangt'rs  of  the  i*** 
and  permiw  of  a  determination  of  tlic  condition  of  the  thix:ii\  and  n-rl, 
the  removal  of  wliatever  may  [k"  pitrr-sing  upon  the  medulla,  tlie  cxtw^ 
tion  sometrmefl  of  a  Imll  lodged  in  the  ImwIv  of  tlic  vertebra,  and  tw 
thorough  c'lejin-ftng  uf  the  M-oiind.  To  o|H*n  up  tlie  eanal  a  treidiin*' "^J 
be  employed,  or,  better,  tliF  i-lii.-^cl  and  the  cutting  foiT«'pN  In  pupjJ''* 
even  more  than  in  other  fractiins  of  the  ."^pine,  oiwrativc  inlertVreof* 
promises  to  be  of  veiy  much  serxnce,  freed  as  the  openition  dow  iaof  •** 
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grfaler  part  of  the  ilanger  of  ligliling  itp  a  »eptic  menitigo-tnyelitis.  If  it 
aoe«  no  good,  it  will  or<IliiariIy  do  no  liarm.  The  ca^eii  in  M'hirh  it  has 
bern  done  arc  an  yet  to<j  fvvr  to  (icrniit  of  their  rtutistics  Iwin^  repinlwl 
an  e:?tubHshingn  nileof  condiit-t ;  but  mere  numbers  of  reported  d«iths  mid 
rwxjverirs  ought  never  tn  Ik*  !ii>  regstrded.  Simnd  rea^^ouing  aud  i>b»erva- 
tion  of  the  aii!itiiji;ons  oixlinary  nwidentsof  eivil  life  iH^rtaialy  utni- jiisiifv 
— nioT*-,  anthorize — the  oiieration  in  any  ca.^  in  whieh  there  is  not  mc\\ 
Uo6o€iat(^Kl  iujurj*  of  veiW?I  or  organ  m*  iiKikcs  reoovery  under  any  cirtnmi- 
stanccs  nnllkeiy.  The  rooxislei»<\'  of  any  serious  vijkw'nd  le?;ion  conira- 
Indicate;*  any  operative  intei-feri'iice.  Whether  au  oi)eniti«<n  is.  done  or 
not,  the  spine  sliutild  In;  iii]inobiIi/.eil  and  rt5St  aet  aU^ihite  sis  |>uctoible 
secured  to  the  patient. 

CiitBT. — A  coDsiderable  proportion  of  the  Mounded  in  action  (6,  8, 
even  10  per  cent,  of  those  receiving  treatment  dnring  a  piven  war,  and 
one-third  to  one-half  of  those  killed  outright)  liavc  been  found  to  liave 
been  tihut  in  the  ehest.  In  eivil  life  sueh  injury  ha>;  breii  frcipient,  pro- 
duced cither  arridentally  (»r  with  intention.  The  wound  nmy  Iw  of  the 
psrietes  or  iJivolve  tin?  «ivity  bv  n<'netnition  or  jierforation,  and  if  of  tho 
chest-wall  nuiv  bo  assix-iated  with  Imcture  (eowtal,  Hteninl,  vertthral,  clavlo- 
ular,  or  t><.-apular)  or  with  le«ion  of  an  iniportxint  ve»^sel  or  nerve. 

When  there  is  no  such  oompiieotion  a  non -penetrating  wound  \s  nwially 
one  nf  little  nionient^ — siniplv  a  flesh  wound,  to  be  tr«it«l  in  the  ordinary 
way.  Formerly,  e»|»i'eiullv  vilieu  the  round  liall  was  ueed,  tho  missile  at 
tiinis  mn  for  a  gn>ater  or  less  dif^lanep  an^iinil  the  ebesl,  hut  hiieh  eimrBe 
will  not  tie  taken  by  the  bullet  of  t*>-<hiy,  pintol  or  rifle ;  the  exoc]>lion« 
to  this  rule  being  uidy  upjtarent,  invohintar)'  mu.scular  action,  ait  :»hown 
by  Rfinlelelwn,  m  changing  the  |M>sition  of  the  [Mirts  as  to  cautw  the  actual 
straight  line  to  geem  to  be  a  cun-ed  one. 

v\jt  the  rojiult  of  the  blow  upon  the  chest,  e(mciL-*e«inn  nf  the  lung  in 
greater  or  Iojw  mi-artuiv  uecurti,  indicated  by  difficulty  of  bi-e;illung,  |>nin, 
and  the  Kvuiptoni!^  of  sliiiok,  all  ui^ually  of  hut  teiuiHtrary  duration. 
When  the  foroo  of  ini])iAct  has  been  very  great,  commonly  in  shell-frag- 
ment injurv,  contusions  of  the  limg-surface,  lacerations,  or  injuries  of 
tlie  main  bliKKl-vftwels  have  oeeasioiudly  lx?en  obstTvetl,  the  parts  being 
forcibly  oompre*icd  between  the  ohest-wnll  ((he  elasticity  of  which  jjer- 
niit*  of  itji  l>eing  strongly  crowded  buekward)  and  tln>  di.stendwl  lung, 
the  air  in  whieh  may  lie  held  in  plaw  by  an  a-ssooiated  cln-iurc  of  the 
glottis.  In  such  injuries  the  conciuo^ion  Hymptomi^  ju!«t  mentioned  are 
more  severe,  thctitt  of  collapse  are  not  Hcldnm  nddtnl,  and  a  quiekly  fiital 
termination  has  at  times  lieen  reaehwl — an  almos.t  ceilain  r«'sult  when  the 
laoenition  Una  been  extensive.  The  occurrence  of  iKme-Icsion  deciiledly 
incrcanes  the  gravity  of  the  case,  though  in  le-w  degree  now  than  prior  lo 
the  ndopti<m  of  the  antiseptic  method  of  treatment ;  and  danger  from  this 
i-autiv  may  lx>  expectctl  to  be  le^t  in  future  war»  tluiu  in  tlioM*  of  the  paiA 
in  proportion  as  the  i>ew  bullet  is  smaller  than  the  old  and  produces 
lew  separation  of  fragment*.  The  Mcnium  mav  Iw  gixjovwl,  and  with 
tbe  grw«»ve  made  by  tlic  nuxlcni  misr-ilc  there  wdl  pn>liably  lie  fissures, 
aikI  verk'  likely  a  transverse  crack  through  the  cntirt*  tliiekm-ss  of  the 
bone;  the  rilj-fniciure  will  alinosi  certainly  caii^  iojiirj-  to  the  pleura ; 
^e  clavicle  mav,  though  ver\-  rarely,  l»c  transversely  broken  without 
splintering — ontinarily  it^  fracture  htII  be  compound  and  comminuted; 


496 


GrysjjoT  ivouyDS. 


the  i««ip«Ia  may  bo  pe rforatwl  or  extcn-ilvely  splinterwi ;  tin-  ve 
iojurj'  will  comtimnly  lie  ui*  tJic  iii]Hnnii!?  proti^s  without   iiijurj'  tii  the 
TOnl  or  ltd  coveringy.     The  gravej>t  of  the  nuD-peiH-t rating  m'uuuiU  are 
those  in  which  the  axillrtrj-  vessels,  thn!?e  jiiH  above  tlie  chivide,  or^ 
th(m'.  umiinil  the  i^i-apnlii  Imve  been  wuunited,  a  deeidetl  proportion  uf^f 
«hioh  arv  iniickly  fatal.     Karcly  met  with,  thow  vi-!w.'i-injurieft  may 
be  more  convt-nieiitly  eon.-i(li'i*Ml  in  eonni-etion  with  ]ierluraliii^  h-sions, 
of  whiph   tlK-y  an^   at    timus  eoniplicati(in-i.     Taken   all  together,  tlie| 
external   chest-woumls  liave  a  very  low  murtality-nite  {1.5  \>cr  c*nL 
In   our  war — 1    jrer   i«wt.  only  exclwling  the   fruetnre  caines).     TTiinr 
treatment  is  the   ordinary  antiscpTie   one,  combined  with  eomfnrtahly 
firm  bandaging  of  the  ehest  or  immobilization,  at  fur  as  may  W  jinie- 
ticablf,  of  the  whole    thonieie    rt^iou.      When    pnennionia   or  pictuw- 
pneumonia  comes  on  in  consei]nenoe  of  lung  eoiiUwion  or  laceration,  it 
18  to  be  treated  in  the  usual  way,  though  in  the  alMcnw  of  tlie  (^petTifie 
infective  oi^ianisms  of  true   pneumonia  or  tlioi?e   of  suppuration   the 
traumatic  iiLBammatiune)  are  of  mild  character. 

Of  far  gn'Jiter  Fevcritv,  though  fortunately  of  dccidwlly  less  fre- 
quency as  they  come  under  care,  are  the  j>enetratiiig  and  ])erforatii^ 
IvsionH.  Among  wounds  iroeived  in  action  hereafter  rarely  will  there 
l)e  found  one  of  the  former,  the  new  bullet  nlmo^  certainly  passing 
through  and  out,  and  in  the  large  majority  of  pi^iol-shot  wouud^i  the 
ball  is  now  found  lo  perforate  either  completely  or  so  far  as  the  thomeir 
cnvit>*  is  concerned.  The  result  is  and  will  Ix'  tliat  a  lai^r  pereentajre 
of  the  cascji  not  (luiekly  latal  do  luul  will  get  mtU,  freed  iLs  thi-y  niusi 
he  more  or  lesji  completoly  from  the  dangei-i*  of  t^uppnrations  fiMnlir, 
and  pcptie  infliction.  Pmmiit  hialiug  characterized  the  ease*  oUwrved 
bv  Stitt  in  the  late  Chilian  \Vnr.  Kven  when  the  Iwll  has  hxlget),  if  Id 
alone  it  commonly  diiew  im*  harm  when  an  asieptic  or  luitijentie  biaie  of 
the  wound  iw  wcui-wl.  Never  again,  pmUd>lv,  will  the  death-rate  nf 
the  caw^s  trcntwl  reach  KO  or  JMi  jwr  cent,,  as  m  the  Crimea,  or  65  per 
rent.,  as  with  us,  or  ti8  per  cent.,  aa  in  1870-71.  Very  much  more  tliin 
half  of  the  pistol-shot  cases  in  our  hospituU  recover ;  indeed,  death  '» 
exocptioual  in  tlio^^e  not  almost  necessarily  fatal  from  the  nalur*  of  the 
injury. 

Wounds  of  both  lungs,  the  shot  having  pnssnl  from  side  to  adc  or 
Vary  obti(|tiely  antent-pohlerinrly,  are  and  nnist  In-  gi-avf  U'^ii'ii?^,  iK-cauw 
of  (4li>H'k,  liemorrhugc,  or  deveh>pe<I  septic  inl1anunaliiiu.ii,  but  Iroiiue 
of  the  smaller  smoother  bullet  and  protection  fr^ini  sepgis  they  are  now, 
and  ^nll  be  in  the  fntuix',  less  frequently  than  heretofore  folhm'cd  by 
death. 

.N(ultiple  wounds  are  but  little  if  any  more  dangeri«m  bfeaus*"»f 
their  number,  their  pmvity  being  determined  by  the  character  of  tHi- 
indivi<hint  injuries. 

That  {H-uetratiou  bus  oceui-rcd  may  or  may  not  bo  clunrly  appfln!Bt, 
the  only  iMHfitive  proof  of  tnng-wound  In-ing  affVinleil  by  pi-otriwonm 
a  jwrt  iif  the  nrg-.m  (prinmry  hurriii).  the  regular  to-and-fm  |M»?«av'*' '" 
uirhynelinnioiiyly  with  ilie  ri'-pinitnry  tnovenierits  (tniuniati)pntt«>,  artnul 
insi>ectifm  nf  the  Intig  tlmmgh  the  wound,  or  n|>on  digital  explnnill"B- 
The  evidence  from  neither  siglit  ncr  toucli  i«  obtainable  in  the  urdiiu"?' 
bullet  wounds  of  to-day,  and  the  hernia  and  |)eeuliar  breathing  oiUy  vflT 


womrDS  OF  neojoifs. 


407 


mrrlv  are  lo  be  olhTt'rvwI.  Pnibiii^  should  not  1»  resorted  to,  as  if  the 
dint(ii«^i!«  caniiot  be  Atberwi-M-  mndc  it  U  not  nwessarv  to  cstabli-sh  it,  and 
ruiicb  hurm  may  «k-iiv  \k  <X<.mv  h\  kul-1i  expltiraliuii.  When  there-  is 
nresenta  wound  uf  exit  iis  well  jl'^  ddo  of  eiilran(i>,  :iiid  the  hue  Joining 
tfaem  posfCti  tbruugh  tbe  eavity.  it  may  now  be  tukc-ii  for  granted  that 
tbere  lias  iH-eti  |ienetr.itioii,  for  deHectiou  of  sneh  biilleL->  an  are  in  use 
(other  than  perhupd  tlic  smallest)  will  not  occur.  Emphyi*cnia  also  might 
be  reganled  as  proof  punitive  were  it  not  for  the  fact  that  in  a  limited 
d^ree  it  may  be  present  in  u  non-[>ciietnitinjr  injun-,  air  Hueked  in  from 
without  In-ing,  l«X"du?*  of  the  valvular  diaracler  of  the  tnu'k,  ]u*evented 
fn>m  entirely  ewniping  n]Miii  expiration. 

The  rational  syniptoni^i,  in  gencnil,  arc  pain,  difficult,  or  nion*  pntp- 
crlv  constrained,  breathing,  spitting  of  bhxiu,  and  cough  ;  there  being  lu 
addition,  M-heu  air  or  blood  i[i  <|iiaiiiity  ih  in  tiK'  plennil  mic,  (^unipret«^ion 
of  the  lun^  on  one  side  with  diminntion  or  arrcstation  of  the  ehe^t  move- 
incin.-  on  tliat  cide,  inrreased  rejionanoe  on  percussion  when  air,  tiiniin- 
L-*bc<l  whi-u  blood,  is  present,  with  s^hoek  or  collapse  symptoms  in  greater 
*K  lew  degree.  Peuetnition  may  occur  without  injury'  to  any  |»art  other 
than  the  pleura,  the  ImiII  cnlling  it  in  pa^^in^^  aeroRS  tlie  ehiCHt  bt:rtween 
two  rilKi — an  iitvidrnt  prrtliably  of  voiy  infre<|iicnt  oecnrrcmoe,  veiy 
unlikely  to  be  re4-<»giii/eu,  uud  wittiout  iuteriMt  except  suull  ua  atlucliea 
to  the  non-penetnilin^  wmnidri. 

0>iiipli<iilint;  thesi'  w<»nKL5  are  henhirrluige:?,  hHlgemcnt  of  foi-eign 
bixlic;-,  fnictiires,  atx'unudations  of  air  or  pus  in  the  pleura  or  of  pu.'^  in 
the  mediastinum,  nml  associated  leiHons  of  the  spine  or  of  the  |mrti(  below 
the  diapbrngni.  The  bleediugw  may  Iw  either  uxtemid  or  into  the  chcst- 
cavitA",  the  former  wlipn  other  tJuin  .dight  being  ordinarily  from  the  large 
urtcries  or  veins  in  the  neck  or  axilla,  the  hitter  IW»ni  the  iutercostals, 
or,  inueb  less  fretpiently,  the  internal  manininry  after}',  from  tile  great 
vessels  in  the  chest,  or  from  the  benrt,  those  from  the  last  two  sources 
oommonlv  enusing  death  so  pnmiptly  tlmt  they  hwhI  not  now  Ik-  coutiid- 
cred.  Hleeding  I'roni  the  hing-iissue  is  ordinarily  not  very  abundant, 
»*Iiveially  when  the  w<innd  is  towanl  tin-  perlphiCry  of  the  urgjtn,  though 
to  it  \h  to  litr  attrihutid  the  bhuMly  ex|H'Ctonititni  which  is  h»  frtHpiently 
ob^-n'c*!  during  the  tirst  fewday-t,  ami  in  «ime  eases  the  prwltice*!  ha'mi>- 
thonix — a  txjruplication,  ho  far  as  it  eomes  under  treatment,  commonly 
due.  however,  to  injury  of  the  iniercorttals.  The  hemorrhages  from  the 
axillary-  or  sul»clavian  may  be  either  primari'  or  (*eo.>adari",  in  the  former 
raise  the  blood  being  dLM.'luii>^l  externally  or  intiltraling  the  snrn>unding 
tissues,  tbrming  u  fah<<*  aneurism.  In  a  few  ca^^  Intc  ojwning  of  the 
siilvelaviau  Iws  l>een  eonBe«|ueut  u|»«-in  the  fretting  away  of  the  arteiTal 
wall  by  the  rough  end  of  a  <;l!ivirl(^fniginent. 

The  todgc-d  foreign  bodies  liave  iwually  been  bullets,  which  have 
become  encysted,  n'uiaiuing  at  times  for  yeai>  without  doing  anv  harm, 
or  have  Imh-u  miiglhsl  up  or  by  itleenttiou  workeil  their  way  into  the 
ffinphagils  to  be  later  dlsehargi'il  at  stool  i<>eeurrenees  that  Imvi*  bcvn 
very  infrtiim'ut),  or  have  dntppiii  into  the  pleural  eavitv  to  remain  or  to 
be  removed  at\er  ojx-ning  of  an  empyema.  No  aiich  Ii»d'gtnient  may  now 
be  looked  for  except  in  a  small  minority  of  the  piMoI-sbot  wounds,  and 
in  these  eascA  onenphulation  may  be  cx|M*ted  very  genendly  i»  ibllow. 

Fnicturt*  aretif  nmch  less  imi>ortunee  tui  conipUaitiom<  than  hereto- 
VmmL-jS 
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(ore,  exwpt  wUvu  fnifjnu'TitK  nf  Uh;  brnkfii  bant'  (<xniintonly  a  rih)  are 
Hi'tiiclKfl  :inil  ilrivf-ii  tiUn  tlir  ]iiii(<;,  timl  (■veil  tlx'ii  llic  irsiitling  flarii^r  U 
<\vc'uUi\\\  Icii!.  ttirtii  funncrly.  I^iiitwUtl  I'l-imi  (lie  dex'tloimu-nl  i»f'  H;-plM 
iiifliitniiuttioii:',  ncitlif^-r  n  f'n^ilul  nor  a  scjiitiilar  (hiftitn*  i>n>ili]c-<'d  l>y  nr 
outgoing  tmll  adds  ninteriaUy  to  the  gravity  oC  the  cai^:  il)?relofori-  iViic- 
ttirc  of  itotli  Hnpulo-  bn»>  bccD  lai}^>lv  a  fatiil  iDJurt-,  biit  will  be  hi  h( 
ofttT  only  m  tlie  result  of  Di«ooiat«f  lesion  of  iJu-  Pinnp  or  of  impnrtont 
(•tnictua-**  in  fnmt  of  it. 

I*iH'um"tbomx  U  biil  HttUr  likely  to  fullow  «uniui;  nindi*  by  ibi-  iihhI- 
oni  sninll-fjilibn-<l  Imll,  sukI  is  vi-r}-  rart-ly  scf'n  (o  ;mv  scrioii.-f  extent  iiOr-r 
piijt<>l-<ili(it  injuries. 

Piis-n»I  III '(ions  in  ibf  liitiR,  tin*  intHlin^iiniiin,  or  iIh*  pU-iirril  sac  nntpt] 
also  Ik'  ninrh  Ipss  fivqiH'nt  tluin  Itf-forr,  thongh  no  nntispptic  trentmoni 
e&a  be  pursutnl  that  will  prevent  sut-li  inftvtion  of  the  bKM^n-bit  in  thel 
pk'unil  («vily  an  is  pnMluri_'(l  by  nrptnisms  cnining  in  tbrough  the  air-f 
pa*«igi^^,  or  oveix-ome  (be  fteptip  inflncnetr?;  of  (IiM.-liarfrt'B  into  ibt*  ntMlia.~i 
tiniim  fmm  an  oiH-nctl  reHophnpu? — q  oomplicalion  of  oxtn'me  rarity,  ye 
which  may  be  present. 

AK!^>ciatt.-4l  wonml  of  the  alxlftnwn,  ub  might  be  expwtecl,  i?  o«e  of' 
the  graver  I'linipliratinns,  alMHit  thrtHMiiiarltTs  nf  the  itiKes  lemiinalitig . 
fiitnllv,  but  foitnnalrly  is  not   very  eonimon,  having  \w*-n  t>bsi>n'*-<l  in 
Iff*^  thitn  1.0  |R'r  cent,  of  the  phe^it-wniimU  ifp'trtiil  hy  Otis?.      In  civil 
life  the  frD(]Ucney  is  greater,  but  the  mortality  le.-*.-*. 

In  a  limi(e<]  nnmljer  of  wises,  though  tbe  (Kilient  iloe**  not  die,  lli« 
i^jcoverj'  is  imjKTfcct,  tlie  lung  iM'ing  oontraeie<l  iinil  Ixaind  down  liy 
adhesions  or  being  the  seat  of  chronic-  iii(l!iiniii;itii»nfi  or  tnlitn-uljir  df^ 
iMisitt* ;  (i:itiilie  nrny  1h'  |)ersii^tent ;  latcnil  t-urvalniics  of  ihu  .'•pine  umy 
be  iiHliRXKl,  etc. 

The  tioatment  of  these  penetrating  wounds  conKiiUs  chiefly  in  secur- 
ing rent.     Klio4'k,  if  ^vere,  mnv  neee?biitate  the  udniini.stralJon  of  ellier 
or  (*trycbnia  by  llit;  iikhiiIi  or  hxijoderniioilly.  fthv>holie  stimulants  bciiyt 
avoided  ns  iniich  tt^  [»o-^-ibU'.     No  wanrli  tor  a  liHlgi-d  Imll  .chonid  be 
made ;  if  it  enn  l>c  fvit  in  the  ehest-wjill,  it  may  Im-  removed  at  onee  r-r 
left  imdiytiirlx'd  fnr  wnic  davf  until  tbf  track  may  have  wo  far  lieiilid 
as  to  enwire  pnileelion  jigainnt  aiiv  iKKssible  infection  of  it>*  dt^'IMT  jBirt. 
Any  blee*ling  ves-^el  that  i»  in  sight  should  W  tiiKl.     The  wimnri  or 
wounds  should  \tv.  thomugldy  cleani^etl  and  clnH^-d  wllh  .•^terilii'.cd  pitM, 
and  then  the  chest  ininiot)ilized  oi*  far  as  pnicticable  and  rest  as  iilfc^ 
lute   as   |)o»!-ible   main  tail  ic  I.      Lately    it    has   bwn   a<Iviwd    t»i  ed^vl 
inmiobiliMition    by    llie  anplir-alion   of  the   plasler-i»f-rari>  _(:ieket,  ««« 
n  soiies  of  twenty  .snc«'es*fiil  cni'ej'  of  pistol   woiimls  thut^  irriiiMJ  hae 
been  rvporteil  fnmi  the  City  Hospital  of  St.  Louis.     The  effect  of  imnw'- 
hili»ition,  in  wtutlever  way  it  mav  Ih'  etVeeuxl,  if,  by  restraininp  the 
movement**  of  tin-  diimagiil  jwrt,  to  lcs.M-n  lili-eding,  !«>  prevent  thenrur- 
rencc  of  inllaiiimittion,  lo  mvor  alworption  of  oOu^iuns.  cxudjitii*^'"" 
extrav«-ijitii»iiri,  nml  to  >*<>ciire  more  nipid  hen  ling  tif  the  track.     If  ll«''* 
i»  troublesome  bh-ediiig  fmm  an  iiitereo*ital   veiise].  iTeourw  shnnln  I"" 
had  to  Iiga.tioii  or  eimipi-ession,  the  limiture  being  applied  directly  t"  ^^ 
artery  or  tliroM-n  anniiid  the  rib,  an<i  eompivi'j'ion  made  by  hjeiiwwtntie 
fbrcfits  or  by  tamiHiii,     Similar  trejitmeiit  should  be  appli»-<I.  if  |M^s^i^'M'• 
to  a  bleniing  intenud  nuimiiiiiry  artery  ;  fortnnnti-ly,  uianid  of  ihU  vt'!:^*' 
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U  very  rarely  observed.  Hi-iuoirhnge  from  lesion  of  &  large  ertemal 
Vtissd  aU'Vf  or  U'low  tin*  rl«vicU*  sIxmiKI  Ix-  jirresU'd  wWiu^vvr  it  (.-an  l>e 
Hone  bv  the  jipuli^iiiiin  dI"  h  ligiiiiir*.',  iiiul  hih-Ii  (iperaiiini  imw  *-('rtJiinIy 
|m>x-e  Itst*  <Ian>rfruii>-  liereafter  ilwn  hen'tofiii-e  ^7tj  to  Ho  [ler  cent,  mor- 
tality uf  the  ^ubduviiiti  and  uxillury  tigiitioti.s);  if  for  uny  rotsoii  li^tion 
(^iinut  Im.'  fflectwl,  ctini|ir('>*!(»n  rnnst  be  employed.  Hiuitiottioi-nx,  if  the 
uwutnidutinii  b-  lai^e  uml  the  pnKlutt'd  dysjiiuva  jfreat,  nuiy  Im-  tivali'd 
by  nspiratidn,  but  it  (vniiinly  is  better  fnt'ly  ti>  lay  ojicn  the  rbe>t, 
rviimve  lb**  eloi,  aud  M'a^h  out  the  [ilvnml  eavity — tnatiiicnl  iiii|K-ni- 
lively  tU'tiutiHktl  at  nnw  if  tlit;  clot  Imx-vmius  inffctcd,  as  Indiuiteu  by 
the  ordimirr  »ym|iton\s  of  M^ptit;  inftn^Hon. 

£m)>ycnui  should  always  Ik*  tn-atwl  by  incision,  wth  exsection  of  u 
Iiie<i'  of  rib  Buftieieiilly  hu-ge  tv  euHiirt'  frve  ili-Himige.  An  EstiaiHler 
ojMTation  mav  he  ri^fpiire*!  under  nondition.t-  ^iinilnr  to  tha-^o  making  it 
pm^cr  ill  vusi-^  nut  l■oIl.'^><|Uent  upon  ^im.<'hol   injury. 

Snppunitivi?  inflinntiiatioii:^  in  the  mediiL^tiiitim  neecs.'^itate  prttmpt 
and  lhomiiu;h  u|H-nit)j;  of  the  abi^ec**  and  airefu]  draituige,  any  foreign 
body,  Imiljlionp,  or  other,  UKlged  in  the  >|i(U'e  Ix-iap  rejnoved. 

Shmdd  iin  a>:4nplui^>al  wound  Ih'  re<i))rni7A'd,  the  jvitient  must  be  fed 
thnm^h  a  tulx'  tairciei]  into  the  Ktouiaeh  ;  hut  as  ouly  two  v^u^i*  of  kw\\ 
wiiumi  an-  nn  n-eiinl,  and  t>iie  of  t.hcx-  in  doubtlul  (Delomte),  then>  is 
Htlh-  likelihiHxl  of  this  U-iug  found  neees>.irv. 

H«nr,  as  in  the  extreniitieiS  fratitures  are  to  be  tn^itwl  hirp-lv  e.xiK.*et- 
anily,  coinplelely  d<-tjirhe<I  fi-apinenlH  onlylieing  taken  away.  The  jiliarp 
end*  of  a  hmken  rib  or  riavitle  tiiay  very  pni|»erly  Ih-  taken  oft"  with  the 
nitiing  lonv|)f*.  In  scapular  wouiub*  no  eflbpt  to  remove  fmjiments 
^lwulli  Im-  made,  ftinoe  KUeh  frdgiuciit.-*  are  nm  m-uer.illy  held  in  placv  by 
perioHleiil,  inil^^eular,  or  fa-eial  altaehnieul'-  that,  prott-etinl  froui  si'[tHis, 
their  reunion  nuiy  Iw  lookiil  fur.  If  ncenisis  of  the  l>one,  psirtial  or  n»m- 
plcte.  (KXfun-,  hite  M-^jiie-^trotiHuy  may  be  silelv  (^erfbrmed. 

Secunil  fnini  iiifwtiou,  no  innj;  iufhitntnalKm,  proiR'rIy  speakinfr-  »vill 
l>e  deveIo|MHl,  the  re[Kimtive  chauf^^  tjoin;;  on  alxiut  tlie  tracK  of  the  ball 
f^vin^  risi.'  to  little  or  no  constitutional  4li.vlui')>anc<^  and  rct|utrin^  no 
i^pec^l  treatnieut.  If  inie  |iih-unioiiia  is  b^liteij  up,  it  niu^t  be  enred  for 
in  the  ordinary'  wav,  ai*  al«)  any  localized  8np]tiirutioni<  or  ^n^rrene. 

Hernia  of  the  lunfr,  jibouhl  it  Ih-  prcs«'nl,  newsftiiati's  n>tnni  of  ihn 

ErotnL*ioD,  and  it**  retention  by  an  appropriate  (v>mpre*i^  and  bnndajre. 
.ueh  compliant  ion,  which  may  <H'eur  at  once  through  the  wound  or  later 
uiMler  the  skiu  becanm'  of  im|H'rt'e«'(  eliksure  of  tlie  oiieiiing  in  the  ehe.-f- 
wall  ">r  of  yiddiii};  of  the  ■■imlrix,  hiu-*  alwavw  l*een  of  extreme  riu'Ity,  and 
b^  very  unlikely  ever  to  be  fLSHietuted  with  woiuicLs  iiiude  by  the  small 
bnllelif  nf  the  inr-.-^ent  time.  The  name  is  true  of  omental  and  intestinal 
protrusions,  which  have  l«een  known  to  iKVur  when  a  i*hot  luij*  imuwwI 
(iirtmgb  the  seventh,  ei;;hlb,  or  ninth  interoKstnl  s]mici>,  er'jH-eially  llio 
latter,  and  llie  fliaphr:i4;ni  biL*r  ln-eii  wonitded,  pnnir-ularlv  on  the  left  *iile. 

In  civil  lift:  a  pmiier  aiitiH'fitir  tn^iitmcut  \\ill  alniosi  certainly  Im*  IoI- 
lowed  by  !(|M-M[y  reeovery  in  miw*  not  neeotwaritv  fata!  from  the  ehanicter 
and  e.xtenl  of  the  wound ;  and  the  ^^me  may  t>o  bogied  f  >r  in  military 
practiee  in  pni]iortion  at^  it  U  possible  t4i  int^titnte  and  maintain  f^m-n 
treatment. 

IlLAitT. — These  injuries,  of  not  very  frequent  ooeurrcu»K  and  rtUl 


600 


orrysBOT  wouyDs. 


leee  otlen  coming  under  Lre»tnaent  bccatuc  of  tlieir  great  printan*  moi 
tality,  lire  I'ither  pontUMoas,  openings  nfUie  iicricairdinu),  or  jMuietratit 
or  (Mrforations  of  the  heart  itself. 

Contustuur'  must  gcnrrully  bv  cuiir^iitiiU'nt  n|Hui  \\iv  im|)act  ufa  uiir^ile] 
the  vrloc'itv  of  wlnoh  is  alnnKsf  H|H'nt,  th(tugh  won  then  tWre  ni;iy  be  foPfK 
enough  ten  to  caui«e  a  lacenition  of  the  heart  or  of  its  euvdopp. 


(_^K.-ning  of  the  iHtricunliiun  without  vi^i'nil  M'ounfl  cun  l>e  cam 
itial 
diniUtful. 


only  hv  si  t;ingential    blow,  and   its  diagncisis  must  c«iniuionIy  remain - 


IViR-tnition  of  the  orpin  with  I<Klgement  of  tlic  missile  (iiUnost  cer- 
tainly in  the  venlricnlar  wnll  or  &e|)tuni,  ooensionallv  in  iht-  cavity)  will 
be  met  with  only  in  pistol-hall  or  Mimll-sliol  injnrich,  thtf  bullet  of  ibu 
serviw  rifle  almiys  pt'rfomting.  I 

As  might  be  t'X|K'clt'ii  ftxmi  tin-  aimtomi^-al  relations  of  tlw  parts, 
woimd  iif  the  plcuni  wiih  or  witlimit  woniid  nf  the  lung  ven-  generally 
aerfunjKiiiirs  the  liciirt  wound.  i 

Though  the  proBTuoBis  is  very  grave,  yot  life  may  be  prolonged  far 
days,  weeJis,  or  even  months  (over  three  yciirs  in  a  case  personally  ob- 
served '),  ii  blooti-clot  or  coDtnictions  of  tlie  muscular  fibres  closing  tlie 
wound  until  oi^mie  union  ean  be  efI*eclod.  Fiwiher  found  in  the  cast*  I 
analyzed,  ~'Z  in  number,  16  percent,  of  reeoverie-*,  a  percentage  (|i>ubl- 
\v^  luiieh  liigber  tliiui  it  really  is.  In  the  ausvn  tliat  do  ihjI  ()uiek]y  ilic 
a  heart  lesion,  {H^rieaitlial  or  endtKairdial,  nlnn^t  eiTtuiuly  nMiuiin?^  Tl»' 
chancort  of  recover}' are  mnoh  gix-ater  in  wounds  of  tlie  ventrioles  than  in 
thofe  of  the  uurick'.s,  injury  of  ttie  right  ventricle  being  Uvs  dangtrutB 
than  that   nf  the  left. 

N^'hethrr  |u-in't rating  or  perforatingj  it  matters  not — for  onlinarily  tiiP ' 
one  cliLss  ni'  injuries  cannot  be  diagni):<iicated  fmm  the  other — ibe  fiymp- 
tonie  «if  thetH'  wounds  aiv  tlm.-ie  t>f  pn.ifoniid  jtlimrk  and  trullapw,  with  grmt 
irregularity  of  the  pulse  and  altcratiiui  of  tJic  heart-bound-s,  the  l)^^jt^ 
being  c<>nfuse<l  and  confusing.  In  the  t^tme  mentioned  nf  cxtrnor'limry 
prolougjUion  of  life  tliey  were  "f  the  juosl  bizarre  character,  blwwinp. 
churning,  ra.-ning,  allogetber  unlike  tho.se onlinarily  heard.  There  uinv  In- 
conji'ide'rable  Kenuirrhag*'  fnwn  tlie  woimil,  or,  a.-?  i>fV'n  happens,  tlie  lilinJ 
may  aeeunnilate  iu  the  |)erieanlinm,  by  its  pn^suri'  much  enti-ebliiij:  ll>e 
heart's  action.  When  there  is  such  pericanlinl  extmvasatiuu  there  i»a 
much  incix-aseJ  area  of  duluess  on  |>ercui»ion  ;  the  opposite  condition  *<i 
exa^crated  resiaianw  ha*  been  noticed  in  a  few  (a.«e?-  ni  which  tlien'wu* 
an  flocumulatidii  <»f  air  iu  the  aivity.  Verj'  rarely  lias  a  suppnniiin(r 
perieaniitis  Uvn  ubst-rved. 

TJie  treatment  should  Iw  directed  towanl  n*lieving  tthock,  arrvAOig 
liejimrrhage,  and  cf)utrt>lling  the  heart-in fiamniation-*,  the  wonnd  Itfiag 
anti.septittilly  closed  ami  the  chest  inmioliilize<l.  A\'beu  tliere  i*  a  dis- 
turbing anionnl  itf  bltHx)  in  the  ]>ericanliiini,  iKiniecnU'sis  sliunld  be  em- 
ployed, nr,  Wtter,  free  incision  of  ilie  sic — an  optTiitinn  which  wmtwl 
iimteri!i!ly  iiHTwiye  the  exiritiiig  danger  and  may  prove  of  givat  Uwfii- 
tSntiiring  nf  the  wound  in  llie  heart-wall  has  lieen  proposed;  it  ic  tw* 
likely  to  be  often  done. 

iCnuOMEX. — About  1  in  30  of  those  wounded  in  the  wars  of  llicia** 
half-centnr}'  and  1  in  !i  uf  tho^e  killetl  in  action  were  shot  in  thciw"' 

*  Krijortcd  iu  IKc  tlinie,  tiuirmnnti,  ISItt,  x.  258. 
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men.  In  apppnximatoly  txaial  pmportinn  thft  woimdia  liavp  heeTi  found 
tolnjof  thf  pancl(^  «mt'*ul('  iIk*  piTitonfurn  anil  iiilm-pcritonwil,  pi-iuv 
irriliii^ur  (M-rlnnuiiig,  Hemiflcr  llu-  siriny  lillllft  will  jilniost  ct-rtiiiiily 
g»)  tliriiugli,  the  only  foreign  Unlics  lci(lgincl>eing  pieces  of  cloth  orotlier 
sul)stan(-«8  aci^dciitally  cnrrittl  in.  Jn  civil  pnu^tit-o  the  deep  wuuniU  urc 
rmich  the  more  common,  corlnnily  ho  tut  ca:4P*«  pivnent  fh{>m)4elve«  in  h(H»- 
pital.  and  their  ratio  to  tJie  wh<»le  iiuuiImt  iif  gunshot  injuri<'s  is  higher; 
wry  i>oA4ihly,  however,  their  universally  recognized  gravity  cniL-e-:  them 
to  i>e  more  generally  Itninght   nnder  sueli  eare. 

Of  the  extm-)K'nton<^l  wonml>>  a.  few  un?  (H>ntU!«ioii^,  hut  in  the  grrat 
mfljority  the  miiwile  hns  eitlier  enterwl  and  lodged  or  paiwwl  thn^iigh  the 
wall  without  danisiging  the  seroiif*  rnenibruiie.  Contusions  Iiave  Ix'conie 
left*  and  let**  eitninmii  an  improvcTnentrt  liave  been  made  in  weaiwitiH  :iih3 
powder.  rJenorally  pr<"»dneed  l>y  .i[>ent  shot,  they  are  very  apt  tn  he 
e4tn) plicntetl  hy  vihoeral  latvratioiiF*,  which  have  mused  dmth  in  from 
onc-nalf  to  two-thirds  of  the  whole  number  nf  cases.  In  the  mikler 
injuries  luiisclivrupture  has  U-eii  freijneiitly  observed,  and  gaiigri'ne  of 
the  damaged  nn.>a  willi  :tfter-snppnmtIons  in  the  wall.  When  iiilcmal 
lesion*,  are  not  present  the  tnailment  i*  a  simple  aulijwptie  one,  with  as 
ab.s4dute  rest  nf  the  jmrt.s  Jis  itm  Ur  Hwiired  ;  but  il"  iKiniiise  of  profiumd 
:«hfiek  and  coIlap-*e  iheiT"  'a*  g^HwI  n.';i-'*<ni  to  Iwlieve  thai,  viwvnil  niptnrc 
h;w  ownrreil,  hipamtoniy  >i|ioti1d  I>e  done,  thotigU  the  prospect  cif  iJaving 
life  ia  but  slight.  In  civil  life  thiwc  wnitusions  are  very  unlikely  to  l>u 
met  with. 

W\ifn  the  mia^iln  ban  merely  posstsl  into  the  wall,  whether  it  stops 
or  g^teti  ont,  the  wound  prrtdiK-ed  i^  an  tinlinarv  flesh  one,  the  dangers  of 
which  are  henwirrhiige  and  septic  infection,  roreign  IwHlics,  if  they  can 
l>e  locateiJ,  rdionld  lie  extnieteil,  though  tlicre  is  not  now  the  sjune  necc.s- 
sity  for  (indii^  them  a.s  in  former  times ;  blealing,  if  !*everc  or  [lersistent, 
aA  it  ot1i!ii  in,  »>houhl  be  arrested  by  ligation  of  the  vc!«el,  free  inci(*ioiiH 
being  miule  if  retjuired  ;  anil  a  most  careful  nntiseptie  lires-ning  shoidd  Iw 
aiipIiM.  Under  such  trtalinent  there  is  no  g««K!  reawin  why  hciding 
t^fiould  not  very  genendly  and  n'adity  take  ])laec,  .ind  tlic  moilalily-iiitc 
be  decidetlly  n-^Inoed  fnini  the  «  per  ec-nt.  or  mun-  of  our  late  war. 
When  the  injury  pnKluced  by  the  shot  ha-*  Ijeen  un  e-^tensive  one,  there 
i«  much  liability*  t«  the  after-<levclopment  of  ventnd  hernia. 

The  Wound*  of  special  intere;*!  are  tluj!*e  in  which  the  |)entone:il  cav- 
ity lui>^  IxH'n  o|M'ned.  In  [KThajw  3  percent.,  or  even  5  per  cent.,  of 
these  the  vi.«e«'r!i  have  e!*«ipefl  injun','  but  the  prolmbilities  in  anv  given 
Wound  that  wriom*  daiuigv  ha*  been  done  aix-  «^t  gitat  that  it  -hmild  be 
a.Asunmi  as  a  fact  tliat  such  hat*  been  the  ease — tiTtainly  «►  if  llie  ball 
ha.*  iKL't^iMl  from  side  to  side,  the  anteni-posterior  wounds  only  being 
those   in  whieli    the  organs    may  es<-a|H\     The    iiile.-stlnul    tract    is    the 

}Kirt  ino^t  likely  to  Im-  wonndeil,  the  F^niall  inteslincs  iM'itig  ihimiiged 
onr  times  as  <iften  as  the  ]arp^ ;  then  follow  in  nnier  of  fnipionoy  the 
Hver,  the  sloniach,  the  kidney,  the  spleen,  the  iianen-as.  Of  any  10<)  such 
wounds  113  ihcy  oceiirreil  in  ]8fil-C5,  there  were  64  of  the  inteistines,  17 

'  fbTlnsarxl  XnenCs  foiirKl  thi^  omilirinn  i-ti«Uiu  tn  1  nntnf  ^S  4'xpi'rimeniAlHltnbi! 
Senit,  in4  nnlnr  ]4;  in:iOlnp«r'>t()mtr«liil)iituliilby  MKCormnrvimiilf  pfrK'tmlinuniHind 
vn»  twu-e  round ;  Si-nn  obwr^X'U  it  iii  i  '.>f  lii»  rt  raK-*  of  oi>tnnion  (in  one  of  which 
llit-n-  wn*  A  pico)  of  cl^lh  in  tliv  rarilT^  nnil  K<v'1tM  imtl  NogiiOn  report  il  m  prcnul  in 
17  uut  of  12o  cullectcd  raani  tit  utint  um]  Hinb  wuuiidx 
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of  the  liver,  7|  each  of  the  stomach  and  kidney,  3  of  the  spleen,  and  ^ 
of  1  of  the  pancreas.  Almost  certainly  the  lesions  are  multiple,  of  the 
hollow  viscera,  of  the  solid,  of  the  omentum  or  mesenterj',  of  the  lung, 
of  the  great  vessels,  etc.  The  number  of  intestinal  perforations  aver- 
ages Iwtween  4  and  5,  and  has  been  known  to  reach  as  high  as  16  or 
even  more. 

The  extent  of  damage  to  any  viseus  is  very  variable,  an  apparently 
ex]>l()sive  action  being  at  limes  observed  in  the  solid  viscera,  and  even  in 
the  istoniiich  or  intestine  when  full  of  fluid. 

The  general  mortality  lias  been  very  high,  its  rate  being  in  our  war 
87.2  per  cent.,  and  in  various  wars,  as  tabulated  by  Otis,  75.1  per  cent. 
Even  in  the  less  grave  injuries  of  civil  life  caused  by  ])istol  balls  the 
death-rate  lia.s  until  recently  been  generally  much  above  50  |)er  cent.  In 
the  Chanil)ers  Street,  the  New  York,  and  the  Roosevelt  hospitals,  in  the 
years  1876-84,  of  23  cases  treated  con8er\'atively  15  died — -65  per  cent. 
(Stimson).  In  the  five  years  immediately  pi-eceding  May,  1887,  of  32 
cases  iu  tlie  Charity  Hospital  of  New  Orleans,  19  died— -59.4  jwr  cent. 
(T.  G.  Richardson).  Of  91  oa.ses  collected  by  Reclus  and  Nogute,  but 
22  died — 24  per  cent.  As  we  shall  see  later,  tlie  average  death-rate  of 
cise.s  ojMjrated  upon  during  the  last  ten  years  has  been  about  66.2  per 
cent. 

This  very  heavy  mortality  has  been  because  of  shock,  of  bemorriiage, 
and  of  s('i»lio  inflammation— of  the  latter  in  those  ca^es  in  which  lite  is 
prolonged  l»eyond  a  few  hours.  The  organisms  causing  such  inflamma- 
tion may  l)c  introduced  from  without  (chiefly  on  the  fingers  of  those  who 
handle  the  wounded  man  or  uixin  the  instnuncnts  of  the  surgeon),  are 
jm-sciit  in  the  discliai^s  from  the  intestinal  canal,  have  been  carried  to 
the  damaged  aivu  in  the  blood-stresmi,  or  have  i)a.<sed  thnmgh  the  un- 
wouiidf<I  bowel.  Shuck  must  remain  as  heretofore,  but  under  modem 
iiH'fliods  of  treatment  hemorrhage  can  Ix?  largely  controlled  by  ligation, 
and  till'  intnxluction  of  pyogenic  bacteria  fn«u  without  Ix'  prevented,  or 
their  dclctci'ion.s  InHucuce  when  introduced  from  within  in  some  mea.-'un' 
li's.-cncd  by  thorough  clransiiig  of  tiie  soiletl  cavity  and  closure  of  the 
visccnil  wdiinds.  In  Ixitli  hollow  and  solid  viscera  there  must  lienafter 
lie  los  ilnniiigc  done  by  the  sniall-calihred  bullet  than  was  fornierlv 
•  aiiscd  by  the  large,  often  deformed,  minii^  ball,  at  least  outside  the  zone 
lit"  ex|)l(isive  action. 

Tile  mortality  of  wounds  of  the  several  viscera  varies  withia  ratliw 
widi'  limits.  As  nliserved  in  ]8(il-65,  it  was  of  the  liver  li^l.o  per 
cent.,  uf  ilie  kidneys  *i(),2,  of  the  stomach  75.9,  of  the  paneresLs  W), of 
the  inle-trnes  -S!l.4,  and  of  the  sjtleen  93,1.  Of  50  cases  of  kidncr 
Wound  slndicd  by  Kdh-r,  the  mortality-rate  of  the  20  umximplioitrt 
W(>iitid<  ol'  the  organ  was  2-')  jier  cent,,  and  of  the  30  in  which  tlirre 
uci'c  a--o();ited  wiinnds  of  importance  44  per  cent.;  of  42wniintU"f 
the  >|)lieH  >^;!,-!7  pel'  eeiit.  died,  in  tile  pistol-sliot  wounds  of  civil  li'Cj 
ihiiiiulj  ill,,  pi-octit  falalilv  of  each  of  these  visi-eral  lesions  is  deeiileill.'' 
It — ,  thci-e  i>  -till  ;i  inaiked  (lillerencc  between  them,  the  prognosis  of  in- 
jiti'iesot' llie  ,-t'imaili  oiof  tlie  hifge  intestiiK'  being,  as  it  always  has  b«^'''i 
nnieh  more  I'avorahle  than  of  those  of  the  small  intestines.  In  all '" 
the  Wounds  ul'  the  alimentary  tiiict,  tlinse  receivwl  when  the  storiacli '" 
bowel   is  em[>ty  ai'e  less  dangcrtuis  than  those  receivetl  when  it  is  tul'- 
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The  diairnosis  of  pciietratiuii.  ut  limt.-:^  rjt.'^ily  and  definitely  i-Ktab- 
lUhofl,  lA  not  -ieltlum  very  umieiitiin  in  iletaiilt  of  un  oiK'tuiis  it|>  ot*  the 
track  i»r  iIk*  \m\\  ur  an  aljdomiiml  ^ectiuii.  If  tiimiiyrli  the  fxti-nml 
wniiiiil  tliert'  \^  an  f7icu|H*  of  inlosttiiHl  <'iiiit('n1.<'  or  of  l>iU>,  or  j^jtrti^ioii 
nf  Utwol,  omeiitiini,  or  {Htrtion  of  a  Wi>iiihI(-(I  .sc^IhI  vi^^ciis,  tlieif  can  lie 
no  rjiK^tioii  rL>tj|HH:tiiig  the  opening  of  the  cuvity.  Htit  nuch  |KM<ilive 
pvideii(5e,s  of  ]K-ni'lrntion  are  attbnleil  iu  hut  a  miiiurity  of  eases.  The 
n^t^^e^c4•  of  even  siuall  quantities  of  the  Jnlestiiuil  vuiitentA  in  the  [>er- 
iloiieal  eavily  \\iv»  been  cuinimmtively  mrely  iiolieed  in  {li^^lnl-Kliul 
wouimIa  o|>erjito<l  \x\ycn\,  mufh  lo.-*s  often  liave  Aiirli  matirrs  bofn  ili-*- 
chariECil  extenuilly  ;  ami  the  same  will  douhtle^s  Xw  true  of  the  iiijtmes 
oanscd  hy  the  iiew  bnlk-t.  The  u[)eniii^  are  of\en  nm  .-'luall  llial  tlieyaro 
()lufn[vd  I>y  the  |K>utiutf  iiiUcoii»  iuctiihr.u)e  or  etotied  by  dmitj^eT*  tii  tite 
pnRillclisiii  iif  Uif  eixil^  of  tJie  In>hvI  or  hy  tJii-  adlH-?<iuii  of  adjaetMit  imilti 
of  inle.«tiiieoTonientiini.  Hometimejtthe  tW-sU  extravasation-!  havt-w«^iiiTe<l 
tMily  after  the  lapse  of  sr>iiie  hour?*  or  even  <l:jys  (Ixisiuw  wf  Uk*  |>rirrmry 
pundvM^  of  the  bowel),  at  a  lime,  thfi\'f<ire,  when  this  liiiifrnoslic 
evidence  i-*  of  Httlc  pnietieal  vidiie.  Iw-ajH"  of  bile,  indicative  of 
liver- wound,  ninv  Im>  ('xmK'te4l  tu  take  [ilaet^t  in  but  alKiut  two-tiftJui  of 
the  rtw^  of  injury  of  tluti  oi^n,  only  prohahly  In  tho.*e  affecting  \\» 
ct*niral  |)nrl,  and  in  but  a  poi-tion  of  tht'st'  vi\i*'^  \v\\\  it  Uiiw  out  thniugli 
tui  estiTiiid  woiiihI.  Heniia,  whether  of  intt-ittiue,  otneiitiini,  or  of  u 
|M>rtion  of  a  diiniajr*^^!  «ilid  virtciifi,  ver*'  nirely  weui"!*,  and  i^  not  to  Iw 
exiMi:teil  in  wmnids  innile  liy  pisiol  liiills  or  tlM'  HiuallM-alibrei]  ritle 
bullet.  Otis  found  hut  two  inntanoe^  of  ttowel  protru-tion  renorterl  to 
the  Sui^tPii •General  dnriii>;  our  M'ar.  a  niinilier  without  doubt  muoh 
Htnnller  tluui  that  of  the  eiLsivs  ac-tiitilly  ooeurrint;.  One  3uch  caw,  of 
which  no  nx-onl  ap|M'ar-  in  the  Med.  ami  ■'''cry.  fjijif'»'t/,  cunie  under 
rMiiml  ol»H*rv-:ition  duriii);  the  r^ie^'c  i»f  I'ort  llnd.-on,  the  protnidiiig 
niK-lde  of  Mmiil  intestine  showing  iwHoratioii  vv<ninds.' 

An  a  rule  haviii){  few  e-xceptiouK,  the  diafn^oeia  uf  |>enctration  will 
havi-'  u»  rpst  upt>n  obs<>r^-ation  uf  tlie  po»iition  of  the  wnnnd— or,  better, 
Witunils  the  IhiII  Iiavin};  g^me  thmu(;h — \\\n^a  heuioirliajire  from  the 
fit'tiiuu'h  or  tin-  bowel,  hhHHl-.-^laiiieil  vomit4-d  material,  txtnnu'  ^ho<'k, 
oollnp^-  in<lieatin^  luniorrhiij^^  in  con>'i<ler:d>h'  amount,  or,  after  the 
lapw.'  of  duv?.  the  di-elJ^l■^^^•  of  the  Udl  at  hIik^.  Xi-illicr  .-JuM-k,  nor 
VDinitiup  o(  blood  or  blooti -stained  mucus,  nor  Idoody  stools  positively 
ilKlieuttw  penetration  of  tlw  Htonn«:h  or  bowel,  a^  eitheJ  nuy  |K>s.-*ihly 
be  eousiipifiit.  tiiMm  iimrnHinn;  but  the  owiirrentN'  of  these  f-ymptonis 
in  <ronni'Cti(H)  witli  the  locsitiou  of  the  wound  mflkeH  tlie  dia^ntiH)^  very 

*  hi  tK72,  Axtt.  Sane.  l*aliki.  V.  S.  A.,  nportnl  to  the  S»rst?()n-<~iri)cnil  from  Fort 
Ctsrii.  'IVxKS.  un  ftivi't^'nftl  nminil  rumIc  hy  |h«  hall  of  u  (Vrrin^r  iti>.r<.l.  r»|  .:{|>.  ut 
1  tntt  tiiMat^rf,  ilii-  -lull  ■•iilvriiiK  II  iiK'hv*  shore  ilio  timlftlkus  H  im'fi  lo  iht  riKln  wf 
the  ai'^liaii  lim-,  mxl  lolirirti:.  iu  luatlimi  lwi»K  utidclernilnefl :  '2i  ini^iM  of  Otn  oim-iitura 
{inilntilnl.  I  >ti  llie  M-vr-ntli  duv  nftcr  the  injure  ihi^  iimiroiliiii;  i inienliim  wat  rernovt.>d 
wilh  a  wirx-  i^-rssfiir.  [l  wan  ni  llic  (iiutf  '"firiiilv  itdlieniit  l-i  ili<  hhIw*  of  iJit*  wounil, 
ihi'-krii'il.  rii-ir.'  -xli.l  k  .■iriiibril),  »f>Vfnrl  wiiti  i:niiiiilaUuiit>  <«iTi-[iiuf  o(!i.'ii*ivo  jms. 
i'l.i  J  lit'-  I  iirnliii.iri  I.  :i  .■"iii.  ViMiiiiiiiK'  altiT  injiiri',  hut  no  WcMwi  ii»  llto  roniiit-ii  niiiit«r 
•)i  .-Mill-  i  Ik'  jtoiiu'iii'::  <-itH>iiliiiii,  lii'iiiu  iifi'i'iil  ntr  X  |*Iuff,  clotftd  wduihI  hernK'ti'-ftlty. 
No  >iUt>in|it  iiiuh'  i'>  r>-u>fii  iL  Nn  «rni|ii<)Tii!i  -^r  inlcraul  lirniorrhain'.  focnl  eitno'iuia- 
tkm.  IT  ix'ril'itiiti*.  Ktioo-Unt  lrwiln«-iii, "  Itwnvrry  inpUl ;  irnonH  i-icnlriBed  eleven 
fjf*  Utcr     lU-iarurd  tn  duty  iwiiilv  dnv^  after  tv)vi)it  of  ii^nry,  bullet  dill  rvinalDiag 
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probable.  A  ball  passing  from  side  to  side  at  .or  below  the  level  of 
tbc  umbilicus,  at  such  depth  beneath  the  highest  point  of  the  cun'e 
of  the  abdominal  wall  as  will  more  tlian  oirry  it  throu^  the  thicknes 
of  the  wall,  must  certainly  wound  the  intestines.  When  Senn  in  1888 
re]K)rt(Kl  upon  the  results  of  the  experimental  rectal  insufflation  of 
hydrogen  gas,  it  was  hoped  that  there  had  been  found  a  sure  and  safe 
niethiHl  of  establishing  tlie  diagnosis  of  bowel-wound.  Hydrogen  ga." 
slowly  and  continuously  introduced  under  a  pressure  of  from  \  to  2 
pounds  was  sliown  to  pa.ss  the  ileo-csecal  valve  and  traverse  the  entire 
length  of  an  uninjured  alimentary  canal,  while  if  there  was  a  wound 
at  any  jwint  it  would  escajre  through  such,  distend  the  abdominal  cavit)-, 
obliterating  the  liver-dulness,  and  find  its  way  out  through  the  extcnial 
shot-oyening,  as  proved  by  its  ignition  when  a  flame  was  brought  near 
such  opening.  Unfortunately,  experience  has  shown  that  the  test  is  not 
always  reliable,  the  passage  of  the  gas  being  at  times  obstructed  by 
focal  accumulations  in  the  lower  bowel,  or  its  escape  externally  being 
preventt^d  by  adhesions,  ordinarily  omental,  at  the  inner  opening  oi'  the 
track  through  the  abdominal  wall.  When,  then,  there  is  serious  question 
of  there  being  penetration,  the  wound  should  be  cjirefully  laid  open 
imtil  it  is  clearly  shown  that  it  does  or  does  not  involve  tlie  ijeritoneum. 
If  the  shot  has  rasst^d  transversely,  the  cut  may  be  made  in  the  middle 
line,  when,  if  tlie  wound  is  extra-peritoneal,  its  track  will  be  crossed 
before  the  peritoneum  is  reached.  It  is  never  wise  to  explore  the  track 
of  the  ball  with  a  finger  or,  much  more,  a  probe,  since  penetration  may 
thus  be  made  in  cases  in  which  the  serous  membrane  has  not  been 
jncrcotl,  or  adhesions  may  be  broken  up  or  hemorrhage  excited. 

Kidney  lesion  is  established  as  a  probability  by  shock,  the  direction 
of  the  course  of  the  shot,  and  the  dischai^  from  the  bladder  of  blixMlv 
urine,  though  the  latter  symptom  may  be  present  in  connection  with 
nrt'tenil  conttisioii  or  laceration,  or  with  injury  of  the  bladder  itself 
AVhcn  the  wound  is  fi-oni  In-hind,  the  visceral  wound  may  be  alt(^!:ether 
e-\tni-])('riton('iil,  and  urine  may  esca|)e  externally  or  into  the  tissues 
ab'»ut  the  organ.  If  there  is  associated  penetration  of  the  peritoneum, 
then'  may  or  may  not  be  extravasation  of  urine  into  the  abdominal 
cuvity. 

As  sliown  by  Rodard  in  1870,  grave  lesion  of  the  contents  of  ihe 
ii1t<lomiii:il  as  of  the  cranial  and  thoracic  cavities  is  always  to  be  inferrwl 
wlicn  tlicif'  is  from  the  Itcginning  for  four,  six,  or  more  hours  a  sul)- 
niTiiial  tcni]n'i-atnre. 

The  (n^MirrciK-e  of  peritonitis  (which  if  it  is  developet!  is  almost  cer- 
tain til  i)c  so  in  from  cifriitccn  to  thirty-six  hours')  is  indicatetl  by  the 
ordinary  >yTiii)tonis  t>(  the  diseas(>,  tlic  marked  acceleration  of  the  pul* 
(it  is  nftcn  very  great)  being  of  uiucli  more  diagnostic  value  than  the 
teniii('nitnr<'-<-hang(s,  which  are  frequently  hut  slight. 

Treatment  is  citlier  l>y  alistention  or  by  oiierative  interference.  I'p 
t<i  a  time  not  liftccn  years  ago  surgeons  generally  were  content  to  apjilj" 
cold  ;  to  ])ut  on  a  l)an(higc,  even  of  plaster  of  l*aris  (Neudorfer) ;  to  main- 
tain rest  as  absulute  as  ]Missilile  ;  U}  feed  sparingly,  and  that  with  fluiii:*; 
and  to  a(huinist('r  o]iiuni.  given  at  times  with  so  free  a  hand  as  to  make  it 
questionabU'  wjictliev  the  fatal  result  was  due  to  the  injur*-  or  to  the  treat- 
ment.    IJtit  the  deatli-nite  Mas  so  high  that  not  a  few  were  dissatisfied 
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with  the  course  adoptwl.  Sims  had  aHvi!*e<l  Ia|»»rol(rtiiy  lliai  bleeding 
vi-s.-^l!4  miLrlit  )ie  fniiiHl  iin<l  tied,  iiikI  Itidir  Imd  n-(*tiinmt-nde<l  that  mi  llio 
hartlL*-tiL'|(J  the  woimil  of  the  alHloininal  witll  shuuld  be  liii<l  o]>l-ii  and 
ealuiyeil,  tin;  cavilv  clwiiiBed  vi  leeal  matter,  and  the  wouud  of  ibe  Unvel 
clortoi  by  siittin".  Otts  luid  imilestwl  apunst  ihe  "  diMiotliinji;  syfit^-ni,"  ami 
Mefriiire  hiui  utytrtl  operation,  deelnring  that  if  m\c\\  men.iurc'  was  a  dps(>or- 
atenne  the  [K-ril  vna^  hi  extr(.'nie  llmt  iiinU-r  ibe  n«iial  tn-iitiiient  nearly  all 
the  juitient^  dieil.  \n  ISHI,  Kinlocb  did  an  ex[)liir:itnrv  la[Kirntomy  and 
elfr^il  three  jMrf*-' ration" ;  two  vear^  Inter  KtMiber  by  a  similar  oiH-ration 
aiVLtl  tite  lite  uf  hi?  (tutient,  and  in  lH>j4,  Hull  wns  equally  fortunate,  iii.s 
coite  heiujf  the  first  »nece«sful  one  in  nur  eountrj'.  In  the  same  yi-ar 
FVirk<¥  an  eluiminn  of  the  Siirpical  Seetion  ivimrted  tn  (he  Amerirnn 
MrtlionI  A-1-^K'iiitinn  the  resulu  of  many  rxperimentA  up^m  d»i^  and 
lulvi!^^l  an4l  uri^nl  direct  oiwrutive  interferenw;  in  all  intni-iK'ritonral 
wtiiMid.'i.  SiiiiH-lliat  time  the4|iuMioii  biis  iH-cn  nnt  whi'tln-r  rh<>  iilMloiiit'ii 
flhould  W  opene<l  and  let-ioiis  In-ated  ^nrijindly,  but  in  what  rai?0(*  it  shoiihl 
be  done — rjr,  ruther,  whether  or  not  it  hliouhl  \w  <lone  always  atid  a^  sotin 
a»  possible.  To  answer  thi^i  qnc-stion  it  inii!>t  be  known  what  are  the  proba- 
liiliticR  of  n-fU'ery  wln'ii  o]K'nitioii  w  not  done,  aud  what  have  In-eu  the 
rr^dt^  of  tlw  j«eetions   that    liave   been    matle. 

It  liai*  already  l)eeii  ftatt-tl  lliat  in  ihiv*- of  the  \f\v  York  ho-piials 
tij  i>er  eeni,  of  the  eaH.f4  tirali-il  expeelanily  dnrin^  the  yearh  l?<7li-K4 
dic?<l ;  in  the  Clinrity  Ko<)pirul  of  Xcw  Orlosmfi,  in  tivc  vean*  prior  t*i  May, 
I RS7,  S9.4  per  wiit.  die«.l ;  and  of  IH  cases*  tx>lleeled  bv  Keelut*  anri  XoputV, 
larfi^ely  fnini  ,)onnial  reix>rlH,  but  24  jH-r  <.H'nl.  died.     Kivhis  has  lately 

or|»?«l  that  of  114  revolver  wounds  of  the  ahdotiu-n  treate<l  uxi>eetantly 

reonered — K 2  per  cent.  The  experienee  of  snrjfittns  peiienillv  hiw 
been  !<ueb  a*  tn  make  them  unuHlliiif;  to  neeept  these  fij^ures  of  Keehis 
(24  and  IS  per  wnt.  of  moi-t]di(y)a*  repn-peulinj.'  tlie  ordinary  deaih-rate 
at  the  pnvt'ni  lime  of  the  wound§  nnih-r  couHidemtion  when  projierty 
trettte«l  ny  al>^icnli*»n.  If  they  do,  sueh  treatment  ii^  ven.-  muen  l>etter 
than  that  by  oiH>nittou.  It  in  veni'  iinilwble,  though,  that  the  nnlituirilv 
«tute<I  mortalily-nite  Ih  too  hi^h,  and  would  Ik-  found  tn  W  miirb  lowered 
iu  the  practice  of  tho?*  willing  to  carry  on!  fully  and  fuitlifiilly  the 
Mriele7*t  antiwptic  metluHJ,  ami  capable  of  doin^  m. 

Of  the  death-mte  after  operation  we  ean  now  spoak  quite  definitely. 
It  WO!',  in  the  ca-ie*  colleete*!  by  Korte,  *if),(>  m-r  eejit.  (l>4-42);  by 
Kivlu.4  and  Xf«tEU«\a,  7S  per  ivnt.  (7:V-.'>7) ;  by  Morton,  (t7.27  \ti-r  c*-i\X. 
(110-74);  hv  lUrniw,  (>«  ]kt  eenl.  (11^-74);  bv  Martin  and  Hart-. 
m\  |MT  ivnt!  (l-iM-HH):  by  foley,  H7.-27  p-r  cent.  (I«5-in).  Perw.nal 
rpjn>ri»*  fmint  fifty-five  of  our  AmcH«m  sur^eonx  r>f  all  their  eaiJe?*  give 
u  iDortulily-rnte  of  7'-MI*i  [icr  wnt.  (174-12;J).  Twenty-three  had  ope- 
mtr<l  but  ftnee,  with  a  dMith-nitc  (»f  H2.<>  per  cent,,  nine  twice,  with 
<leath-nite  M'  i'-'i  jut  cent. ;  eight  Imd  i-ach  wven  or  more  cjuees,  aggre- 
gitling  H2  with  'lOdiinh- — 61  jier  cent.  Hen,',  as  in  other  nlxlominal 
»»penitioui*,  vvitb  irnT^-ased  experience  <vmie  Iw-ttor  rwull?.  In  no  t^nudl 
incttituro  iiTtainlv  tlii^  larger  jierccntage  of  reix>veri(9  ia  due  In  utore  mpid 
opcniting,  the  tune  of  exiHwure  of  the  alKloniinal  orgnns  Iwing  a  very 
im(Nirt.-tnt  factor  in  the  cax'.  X»  ithowu  by  Martin  and  W-atv.  an  o]M.Ta- 
tion  ciimplelcil  in  an  hour  \^  llm-c  tinie?^  as  likely  to  In-  followfl  bv  rerttv- 
eiyawoiie  oi'ntplt"ti?<l  In  two  hours.   Of  nw*Sf.iiy,  much  time  niui«t  betaken, 
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but  it  lu'ttl  itdt  l»c'un  ail  avem^>uii  litiiiraii<l  lltn'i;-4|iiar1ers,  ax  ittuUilbj 
Duloriiu-.  TIk-  ((.'(liims  uirt  cil'  i)ic  n|icr:)liitii  is  iIh'  litiilirt^  nf  llii-  {HTftmi- 
tiuns  nixl  milking  Min-  tnitt  tlvy  liu\'i>  a\\  hfen  liitiiHl.  Im'li  l>y  hnli  llie 
gmull  intt'stine  iiiiist  Uv  cxaniitu-il,  fitlicr  laiil  i>ut  u|h)ii  the  alKluiiiiiul  mli 
(nri>tci;teJ  by  hot  siterilizcd  gauze  or  towols)  or,  much  bottt-r,  roluniMl  tn 
tnc  iiivity  as  Smt  as  it  has  becu  iaspcctcd.  I'roper  scorch  niiii<t  &\m  be 
nmde  tor  any  wounJ  of  ilu'  stomufli,  the  lai^*  intpstinp,  or  the  hladdcr, 
anil  tht-  pri-soncu  or  absuiicv  of  a  U-sioii  of  UvtT,  iitpW'n,  or  kuliiev  ^Wlc^ 
uiiiK'il.  All  this  takt's  tiiitf,  and  linic  lataiiis  ri^-k,  aii<l  mil  ^I'Etli'Ui, 
notwithstjiiuliim  llii'  lime  lakL'ii  ainl  ran-  oxcrrisrd.  a  |i«'rfiinition  or|irt- 
fonitious  iiave  Ijeeii  overlixtkeil  by  the  Ik^I  of  t*urj^t>iis.  Ini-ufflativimf 
hydit^'ii  has  at  tiint-s  untvetl  of  niudi  wrvkf,  lieiiit;  itiject«l  i'nini  u\ien- 
ing  to  opcuing  from  l>elow  upward.  In  phice  of  hydivtj;en.  atinwpliPiic 
air  timy  bt^  idh^J.  C'oiiUI  liii'  gui^  i^r  air  Im.*  always  n'lit-tl  iijion,  anJtiJil 
not  its  nw>  cxposf'  to  tlu'  risks  of  fonuii^r  ()|H>n  jH'rforatioiis  ulr^lv 
fJoHii  and  of  exiR-lliu^r  ff«il  uiatter  into  the  iKTilfHiral  t-jvity,  il  wmiU 
Ik>  of  oxtrciar  value  bt-iaiuM'  uf  ilut  rapidity  with  wliieli  tliv  wounds  aui  W 
liM^aifd. 

Th«  netT^sury  maiiiimlationc  of  a  la|iaml<imv  must  now  and  then  b* 
thf  ciitiHe  of  the  bivakiiijr  "p  of  alivndy-fornim  prott'Cti%'L'  adhc^Joifaf 
1)4>\v<>l  to  IxiM'el,  of  bowel  to  oiueiitiun,  or  of  bowel  or  umeniuiu  to  the 
abdominal  wall. 

The  earlier  the  «*'lion  b*  made  the  l>ettor,  that  bleodinj;  may  Ik-  »m*>id 
and  feejil  fxtravasatiou  pruvuntwl,  or,  if  it  Iia»  uevurix'tl,  lliat  tUecnw^ 
ingly  irntant  mall^-r  iiinv  be  ivniovetl  In^fon-  il  lia.-  had  tiaic  to  rsifl  W 
the  full  its  deleterioUi-  inlliience.  All  obRTvatioii  Uan  rfhnM'ii  th«l  ll*' 
chauees  of  reeovery  rapidly  diiuiuit^h  as  the  hour?  jjo  by,  the  jmtifat  cm*- 
parativt'Iy  wldoin  surviving  a.  laparotomy  done  a  li;ilf  dav  or  mon'!'ii'>- 
fletjuent  to  the  sliiKrtin^.  When  [)cntonitis  is  fully  develoiH-^1,  dwitb  >* 
fllmnst  sure  to  oe^-iir,  but  as  miec  in  a  while  relief  is  alltmkH)  by  u|ienitii*. 
Uk'  !*elinn  may  i>i'oiRTly  itv  made. 

In  civil  pr.ii'tiei-  miitiniUiitiy  ulicaild  alwavti  Ik-  done,  and  tlint  at  not*— 

1.  When  there  i-*  ]iositive  evidetiee  of  pi-nctnitioii  in  the  pnitru-'i"B"i 
l)owel  or  omentum,  tlioupli  oci-iisioiially  n?(:oveiT  may  lak*'  plaiv  M'itli- 
oiit  H4?etion  after  return  of  the  prutnii«iun  or,  if  onieiitid,  its  removal  nl  l" 
time  or  later ; 

2.  When  there  is  dischai^  extenudly  of  fujccs,  bile,  or  urine ; 

X  When  severe  and  rjpidlv-develope<l  «)l)a{>se  shows  that  a  Unt' 
vessel  fur  vesj^-ls)  line  been  torn  ; 

t.  When  the  wound  haw  la-i-ti  made  by  a  bidlel  of  i>ther  tluin  W""' 
calibre,  partieularly  if  it  is  at  or  below  t]ic  umbilical  level,  aod  espnai»J 
if  the  shot  bus  passn-d  from  side  to  side. 

In  Held  wrviee  il  will  Iw  ipiite  tliffienll,  and  nften  altojrethcr  imp**' 
sible,  to  ti-eat  tlK-se  wounds  iu-tlvelv;  and,  as  military  nec(«i*itie6  ■*? 
(HJUiiH'l  at  tirnt-saii  early  removal  of  ibe  wounileil,  this  of  itself  will  ivd"'^ 
a  8ueoe.--ful  teniiinntion  of  an  npenilion  luuch  less  pntlwhlc  than  aft'''" 
simihir  work  in  a  weilmiyauizetl  hospital. 

When  the  injury  bus  t>een  inflieted  by  a  small  ball  of  mlilirc  n"' 
above  .22,  and  afitrcis  proludily  only  an  empty  stoinaeh  or  the  rtilw** 
our  of  the  solid  visecm,  o|H'nilion  may  very  pmj)erly  lie  pO!il(K>o«l  "' 
long  !w  neither  hwsd  nor  <ttm.stitutional  Hynijitoms  of  severity  are  prwi^''- 
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Though  ^tomaoli  waiimlit  made  l>v  a  largo  biilM  Bre  among  the  graver 
nloiiiinal  li:-)<ion8,  fit>tu  thi'u<^-<|iiiii~ti'r>*  tu>*ev€ii'^i^hthsuf  thvtii  in  IHtil— (>>5 
id  |H7n-7]  dyiii^  Ih-csiii-m-  of  hfniorrlia|?>  or  i-xtnivabatino  of  the  cnn- 
!*«[-  dl*  the  ot^aii,  thoy  iirny  Ik.-  cxjwxrtftl  to  he  much  le**  dunp-TuiU) 
vlieu  iiriMliKAHl  by  I  lie  pru^iuiit  uriny  bullei,  iinlu-s!;  n-ceivvd  witlitii  thu 
woxv*  ofexpioHive  nritoti.  A$  xwi  with  in  eivil  life,  wlwre  they  an;  oHeii 
ani-v«l  bv  smuU  biillet-t,  a  consulfnible  pnjportJoii  may  \k  re^HtveR^I 
from  eillier  Willi  or  wiihoiit  njH'ratitu).  The  isiune  if*  tnie  of  liver- 
woiidiIm,  in  manv  of  whirh  the  nijijinosis  witlinnt  si-otinri  is  «|tiilr  iiniier- 
luiii  :  the  imvW  is  small,  tlie  blec-ilin^  !>  not  exee^^-ive,  jiiutKtiec  verv 
ran'ly  cMvur*  (nol  in  one  in  twenty  ni.-ier>  |i»>lKilily),  even  a  ]o4|<^hI  IuiIL 
may  Ite  well  borne,  ami  if  bile  t>!i^ea[i<-M  into  the  jieritoneal  cavity  it  ix 
verj'  mneh  l&w  irritant  tlmn  wai«  fiimierly  siipiMHrtl.  Kiilncy-wonnd!', 
if  nia'lc  fmm  U>hiiul  and  not  enn»|ilirtilfd  by  intrii-alMlominal  le-iion?-, 
may  lie  Irt^tttil  eKjJwtantly,  unU.-4<  tlur  ln-'morrlia^rt!  in  ^rvM  ur  then-  in 
uriiian'  inlilinition  of  the  Hurronnding  ti^-^-nt-s,  ulini  ilic  or^in  should  be 
ciil  down  n|)on,  ligalinh  if  iKve*.sary  done,  and  free  csoijk-  of  the  urine 
secumi,  or,  if  tlieur^n  is  innch  injure<l,  iiuphretlomy  ]>erlonned.  There 
t*  doiibtle-i'i  much  wi^ktm  in  Tiflimy*«  sujjgestion  to  irfsit  the  kidney- 
wound  like  any  otlier,  ^utnring  it^  dnilniu};  it.  and  reinoviii};  »4o  nmctt 
of  the  viseu-'  ii-*  has  Wt'w  diNtr^uiizcd,  remcniUTiny  that  if  neeessarv  the 
whole  kidney  e:ni  later  Ik-  taken  away,  lual  thai  with   le**  ri-k  tlmn  al- 

U  a  iirinuiry  oiN-nition.  OAcn  WDinidn  of  ihiri  oi^ui  arc  mniplieaied 
rith  thiiito  of  the  liver  or  the  veil^^hne. 

The  tet'hni(|ue  i>f  laparotomy  tor  gmisliui  injury  ih  in  ihe  main  tlial 
of  the  opcralinn  f(»r  nllier  i«nse^.  rnei.^ioii.  as  a  rule  liaving  few  exeei>- 
tumi^,  '^KmuM  Im-  in  the  n)e«lian  line,  and  not  ihnmgh  the  wound,  :if  thnn 
inon-  midy  aeeL-s*i  may  l>e  hiid  to  all  |inrtn  of  the  iibdominal  cavity, 
Bleeding  should  lie  tirat  attendwl  to,  clot.^  removed,  the  -iijuree  of  the 
btiiK-trrlni-'e  ilit«v>ivvred  if  puewiUe,  and  the  wounded  vetw^ls  tied.  Ai 
limfs  an  iiitrn'o><tal  artery*  or  the  inteninl  mammary  \vas  Ihi'M  wmuahi], 
And  nnl  widoiii  one  of  the  largv  ve^wls  <'f  the  ]R'lvis  ;  but  in  veri'  nuiny 
(ttstr-  llnr  bhiflint*  i-  fnnu  the  tne-<'ntcry  or  from  one  of  iIh'  fiolid  vih^rnt. 
If  nelivf  bliiiliii;;  i.-  jpiinj;  on,  it  may  Ik*  teni|>orarily  <-ontrolIetl  by 
ivrnpn-^Mon  of  llie  aorta  or  by  piuze  ifnnpresscf,  so  that  the  \n\Ti» 
lunv  Ik*  rendered  dry  eriongh  tu  |M>miit  of  the  vvtvmA  lN>ing  M-ized  and 
liocl. 

The  alimentary  tnicl  is  iJieti  to  Ik*  exMmiiKH).  All  openinpi  in  iho 
bowel  rhonld  l>i>  ■stitehrtl  np,  except  tht»M-  mi  Liiye  that  their  elojinre 
musit  be  followetl  liy  marked  (-(iiistrietiiin,  or  the  very  ^tnall  one^  tliat 
an*  alrejidy  plnggiHl  by  the  everttNl  mncouft  mendinme,  which  may  Ik? 
left  In  ihetiiift'lveM  if  the  general  eondition  of  the  |Miticnt  c«mip*'U  rfiiick 
completinn  of  the  opemtion.  Fine  t^ilk  is  far  1  he  be,-it  suture  materia!. 
Conln-^Hl  {Hitehe-i,  if  the  injury  x*  other  than  "li^ht,  Iia<l  In'tter  lx>  treated 
Mt*  if  they  Wen*  oih-u  woiiiuU,  or  tlii-y  may  U-  ^-oven-d  with  an  omental 
graft,  which  latter  is  ollcii  of  s«t\  ii-«-  in  jriving  adtlitional  protection  lo 
tile  ni'Wtil  wound.  The  ^inlinani"  lj«'ndnTt  etiteh  i(*  tvnmionly  ernidoyc^l, 
aiul  a.4  fiir  a^  iHisnilde  tin*  tv.w\  t^hould  Ih-  made  (RinsverKely,  When  the 
wouniL-4  are  \ni\  Inrgtr  to  be  .safely  sewed  up.  the  damnjireil  .«eetioii  of  the 
bowel  mn."!  !«■  cxei.Kt.-d,  mid  either  end-tit-cnd  mt  hilcRil  ann.stomo!.!.'*  ef- 
fcctttl,  pn-feiidily  the  former  a.->  a  rule.     If  latend  aniL-itomosi?.  is  niiidu, 
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excision  of  the  lacerated  bowel  need  not  necessarily  be  done.  Plates  or 
buttons  may  be  used,  though  they  are  not  neecssar}'.  Mesenteric  open- 
ings (fhould  be  closed  and  any  bleeding  mesenteric  vessel  ligated,  either 
catgut  or,  bettor,  fine  silk  being  employed.  If  there  has  been  any  con- 
siderable laceration  of  the  omentum,  the  damaged  piece  should  be  tied 
ott'  and  cut  away. 

An  existing  wound  in  the  liver  should  be  sutured  if  it  can  be  done; 
if  not,  jjlugged  with  gauze,  a  drainage-tube  (preferably  of  gla**)  being 
used  if  nwessjiry.  It  has  been  advised  to  alwavs  take  away  a  hadly- 
dainaged  kidney,  but  mrtial  removal  will  doubtless  often  be  found 
sufficient.  Ivcsioni^  of  the  spleen,  if  much  dit<organization  has  not  been 
produced,  may  be  treated  simply ;  when  the  tearing  has  been  great 
splenectomy  is  certainly  indi<sited,  in  default  of  which  plugging  must  be 
resorted  to — a  methcxl  of  treatment  which  must  be  used  if  there  is  s 
woimd  of  the  pancreas. 

Cleansing  of  the  abdominal  cavity  should  be  very  thorough,  and  it  13 
in  this  j»art  of  the  oixration  that  much  time  is  often  consumed.  The 
closure  of  the  external  wound  is  effected  in  the  usual  way,  a  drainage- 
tulie  Ix^iiig  use<l  when  there  has  l)een  much  bleeding  or  much  soiling  of 
the  cavity  with  alimentary  matters. 

The  patient  must  !»  kept  quiet ;  shock  relieved  by  the  administra- 
tion liyptKlcrmically  of  ether  or  strychnia  (hot-water  douching  of  the 
cavity  is  of  great  vahie  in  relieving  shock  temporarily  while  the  opera- 
tion is  in  ]»n)gress) ;  fluids  withheld  as  far  as  possible  for  at  least  twenty- 
four  hours  ;  and  after  that  for  several  days  an  absolute  milk  diet  obsen'cd, 
milk,  besides  its  value  as  a  food,  having  been  clearly  shown  to  have  » 
dfcidttl  gcrmiciilal  action.  As  after  the  more  common  laparotomies,  the 
adniinistratidu  of  s;ilino  cathartics  is  of  service  in  relieving  gaseous  dt*- 
tcntion  anil  iircvcntiiig  peritonitis. 

In  a  limited  number  of  cases  (very  rarely,  however,  in  civil  praclice) 
fistulie  have  fnlkiwccl  abdominal  wound*,  almost  alwavs  in  citnnertiM 
with  the  large  intestine.  The  spur  so  often  obscr\'ed  in  artificial  anus 
after  heniin  liiis  been  very  infrequent.  Generally  these  fistula;  have 
closed  sp(iiitanei)iisly  in  the  course  of  a  few  months.  If  such  clceure 
does  not  take  place,  they  should  l>e  operated  u]>on  In  the  usual  way. 

KKcrrM. — W'niiiids  of  the  rectum  may  Iw  in  connection  with  th«* 
of  the  bowel  JiigJu'r  u|>,  of  iitlier  pelvic  organs,  of  the  bones  of  the 
jK'lvis,  or  of  the  perineum  and  parts  adjacent.  In  themselves  they  are 
of  interest  eliii'lly  licenuse  of  the  extensive  suppurations  and  pmgrene^ 
sn  nftcii  eoiiseqiient  u|Min  fe«d  extravasations  thnnigh  them.  Wiw 
sueli  iiiteetiuii  nC  tlie  connective  tissue  does  not  occur,  the  uncomplirate*! 
wniinil  heals  niiiMly,  nnil,  if  ni:ide  by  pistol  InUI  or  !?mall-calibrctl  bulH 
witliont  nller-fistnlii  or  stricture. 

Kvcn  the  iieeessiirily  fiiore  or  less  defective  antisepsis  that  can  b* 
si-eiii-ed  in  military  pnictiee  will  doubtless  Ih?  snftieieut  to  decidedly 
reiliiee  the  fnniier  niortality-nitc  of  wounds  of  this  kind  received  in 
action  (l)etu'i'eTi  U)  iuid  hi)  per  cent.) ;  and  it  may  reasonably  be  expertfo 
tliiit  in  the  jn'rtoratinj:  iiijnrics  that  will  Im?  made  by  the  new  bullet  thei* 
will  be  less  laeeniti(»n  of  the  Ixnvel  and  less  likelihood  of  extravasatiocii 
and  prnl)al)ly  better  ilniiiiage  of  the  damagtnl  area. 

Jf  the  rectal  wound  is  but  one  of  several  intraperitoneal  lesions,''^'* 
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can  be  sottcn  at  it  ehoiild  be  !4titehod,  othonri^'  the  f^uze  tampon  must 

U.'  L-mployod.  A  pistul-ball  iujury  bt-low  tin.-  jM.'ritoiioal  rtllL-i;ti<m  will 
nmki"  iii'i-esiqir}'  onlv  wireful  clraii^iiii;*  uiiil  tIUinr('4>tiitii  of  tin-  bowi'l  !unl 
thf  ol>s«Tvanoc  of  tV  ordiniirv  nilrs  of  wound-tnuimr-nt ;  mid  tin-  mme 
i?*  trill'  uf  luiv  iii)<>(iiii[>Iit!al«'il  kwitm  liiglu-r  iiii.  AIut  llie  lovvt-r  l«)wel 
Iia.9  boon  well  wa-shed  ont  M-ith  iin  iintiscptic  Hind,  tlir  more  (jiiiet  it  is  kept 
tfie  lietter.  Siirgfuiis  have  lung  reeugolzed  tlif  beiivlieial  effects  of  tte 
iiiCLTiial  atlministration  uf  opium  given  in  iluse  r'litlieieiit  to  eotmtipate. 
If  Iteoaiu^  of  infection  isnchio- rectal  inflnnimation  ucciir*,  free  incisions 
niuj^t  be  promptly  made  mid  oii  antiseptic  treatment  tlioroughly  uir- 
ricd  out. 

Bladder. — Bullet*  passing:  into  or  tliruiijrh  the  pelvis  not  w^ldom 
wouinI  the  blsMliici- — much  imin'  fivqueiitly,  of  course,  when  the  visciia 
is  full  than  when  it  l>^  empty.  'Phcj-e  shot.-*  may  conic  in  any  din'ction, 
aod  ver\'  gtmerully  tliey  injure  t^une  ])art  of  the  bony  wall.  Not  neiH«- 
aarily  so,  however,  for  tliev  may  enter  from  almve  or  fivm  below 
oikI  Iwlge  ill  the  pelvic  cavily,  or  tliey  may  i»ieroe  the  antenor  inferior 
Alidomimii  %mll  just  ul)ove  the  puitcs  and  cmcr^  through  n  itncro-turiutic 
fiinimen.  Their  <vnirio  iisnnllvi^  an  tern- posteriori  v  \rith  more  or  lej« 
«fbli(|ULty,  thuuj^h  the  blutlder  may  be  daiiiaffcd  by  a  ball  paj*atiijr  iVom 
side  ui  side,  nin'ly,  however,  if  it  is  eni|>ty.  SonictiiiK-M  ihe  vesiiMl  wall 
in  jKi  pierce*!  as  to  pn'-vent  o-icntrtr  of  urine  in  any  con.«iderablc  onioiint, 
4Uid  gutteringK  without  jx-netnition  nmy  take  place,  thti  boll  track  ordi- 
narily, however,  simn  owning  up  by  ulceration. 

In  the  lar^re  iruijonty  of  ca.~e.-*  the  lesion  is  a  compIiiTiled  one,  the 
n-ttum  being  commonly  woumlotl  when  the  dipf-elion  of  the  bulh-t  i.-* 
frxmi  Itehind  forward  or  from  I»efore  Iwckwaitl,  tirdcM^  the  momenlum  is 
su  flight  (liat  the  shot  hulgi's  against  or  in  ihe  anterior  wall  of  the 
bladder  or  in  its  cavity.  In  not  a  few  of  the  caHca  there  is  in  as-sneia- 
tion  so  ^rioiu  a  lei^ion  of  the  blood-ve:<{>ek  of-thc  regiuD  that  death 
quiekly  oei-urs  fnitn  hemorrhage.  The  wound  may  Ih"  in  a  |Mirt  of  the 
bladder  covcreil  with  ixTiloiiPinn  or  may  I>e  extPa-|ieritoiical,  the  gravity 
of  the  eajie  lieing  aiueb  greater  when  in  the  former  situalinn,  e.\tniva>ail«l 
urine  Hiidiug  li^  way  into  the  abdominol  euvity  iu.<t4'ad  of  into  tlic  con- 
nective tissue.  It  is  to  such  exlravasation  with  its  resuUiag  septic  infei.'- 
linn  that  death  i»  eonuiionly  due  in  (!ase.s  not  fiital  fn)in  hlcc^ltug  or 
from  aA*<^)ciute<l  vhw^'ral  lesions. 

The  mortalitv-mte  of  isiscsciHning  mider  care  iii  mililary  nmcliee  has 
Ihh'H  alKHit  one-half  (-t.V-.'io  iier  cent.),  but  of  those  in  civil  life  early  and 
pn>perly  tr«iu<l  it  is  dcc-idiHily  less,  very  much  so  when  the  bladder  wa* 
cuiirtv  at  the  time  of  it»  injuri-. 

The  symptomB  are — ^nr>ck,  pain  in  the  region  or  diflused  over  the 
alxlomen,  and  genenit  weakness,  each  commonly  in  high  degixv ;  much 
in'itability  of  the  bladih'r  and  n  ctiuii  ;  haMuaturia  ;  and  ewa]M>  of  ur'uKi 
through  the  external  wound,  cither  jH-rsistcritly  or  intcnuiilently  ac<-orfl- 
ing  to  the  low  or  high  hxTiitiun  of  the  ojM-niug.  The  lust  two  .-syiiiptoius 
arc  of  great  diagnostic  value,  tiiongh  the  presence  of  blood  may  Iw-  eon- 
i«cquent  upon  coQtu.-ion  of  the  bladder  or  u|Mm  Mouud  of  some  other  part 
uf  the  urinary  tract,  and  leiikagt?  of  urine  may  possibly  timw  from  lesion 
of  an  urt;ter  or  the  urethra,  and  whatever  its  origin  it  is  aciiially  met 
with  in  but  a  limited  [xirtiou  uf  the  taj^atjjf  wouuds  caused  by  pistol  or 
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small-calibre  rifle  balls.  When  there  is  an  associated  opening  of  the 
rectum  fecal  matter  may  be  discharged  with  the  urine  or  the  urine 
jMissed  through  the  anus.  Voluntary  micturition  may  lie  possible  or 
(Sitheterization  requireil ;  in  the  latter  case  it  is  advantageous  for  eveiy 
reason  to  keep  the  catheter  in,  rather  than  to  introduce  it  at  stated 
wcrioils  or  as  necessary.  Sometimes  so  much  blood  accumulates  in  the 
blachlcr  that  iLs]>iration  will  have  to  be  done.  When  there  has  been  dis- 
charge of  urine  into  the  abdominal  cavity,  certainly  in  any  considerable 
amount,  symptoms  of  jieritonitis  or  of  grave  septicfemia  are  rapidly 
developed,  tlic  latter  at  times  so  quickly  fatal  that  upon  auto|isy 
no  evidences  of  inflammation  are  to  be  seen.  Ijeft  to  itself,  a  case  of 
this  kind  is  certain  to  die.  When  urine  is  extravasated  into  the  <sm- 
noctive  tissue  in  front  of  the  bladder  or  into  the  meshes  of  the  recto- 
vesical tiiscia,  aliscesses  soon  form  or,  by  contiguity,  peritonitis  is 
induced.  The  pn)grcss  of  these  aises  of  bladder- wounds  illiLstrates 
the  truth  of  Bicliat's  declaration  that  "  urine  is  the  most  baleful  fluid 
in  the  economy;"  if  not  so  when  of  normal  quality,  unquestionablv  so 
when  in  the  jiresence  of  blo<Kl  and  air  it  has  become  septie. 

Treatment  varies  as  the  lesion  is  intra-  or  extra-i^ritoneal.     In  the 
latter  ease  a  catheter  may  be  intnxluced  and  retained  and  the  patient 
tivatol  e.\]K'ctantly.     But  unless,  from    the  location  of  the  wound  or 
WDunds  an<l  the  diR^jtion  of  the  shot,  it  is  very  certain  that  the  injurj-  is 
i>utsi<lc  of  tlic  peritoneum,  laparotomy  should  he  done  at  once,  the  abdom- 
inal cavity  cleansed,  and  the  wound  in  the  bladder  .'*titclied  ;  and  if  there 
is  any  dunbt  al^)ut  the  nature  of  the  injury,  suprapubic  section  should  be 
luiichi  and  the  prevesical  sjiace,  if  not  the  alxfominal  cavity,  opened  up. 
Any  wound  shonld  be  stitched,  the  parts  cleaned  and  disinfected,  aw 
<lniiniijr(;  secured,  preferably  by  a  gauze  plug.      If  a  foreign  Ixxly,  ball  iir 
biiiK',  hn.s  lii(igcil  iu  the  blailder(and  such  lo<igement  has  taken  place  in  a 
disprn])(ivtinn:iti.'ly  large  niinilKT of  vesi«d  wounds),  it  should  be  n'mcved 
at  nucc  if  a  lapanitimiy  «tr  a  suprapubic  section  has  Ik-cu  done,  ntherwi'* 
it  may  be   taken  away  tlirough  a  perineal  o|K"ning  either  early  or  after 
tile  wiinini   ill   the  l)la(lder  has  licalwl.     (.X-casionally  there  has  been  an 
extiannlinarv  tolei-aiice  for  lODiiths  or  yrars  of  the  fon'ign  Imtly.     In  a 
uunilii'i'  ofcascs  the  hall  or  bone,  or  even  a  piece  of  cloth,  in  the  hladtler 
!i;t-  sei'\c<l  as  a  niieleiis  upim  which  the  phosphates  liavc  been  de|M»sil»d 
and  >^luiie  funned.      W'lieu    tlie  ball  has  been  liKiged  extcnially,  it  lia^ 
heeii  known  to  iileenite  its  way  into  tlic  bladder  after  a  time,  vciirs  i-vtfl, 
aii<[  llieii  reijuire  removal  ;  and  the  wmie  has  ImH'II  trtic  of  piwts  of  Imnc. 
f'niLMiieiits  ilelachiHl  :it  tlie  lime  nC  the  injury  or  later  sepiirattnl  by  awri'- 
>is.     ( ttis  re|ioi-|(Hl   twenty  lithotomies  (hme  on  account  of  such  injiints 
neeived   durinir  our   late  war.      Very  small    l)alls  liave  at   times  U'cn 
-[iiiiitaTii'ously  disehaiireil  tlirmigh  the  lUH'thra. 

Ill  the  l>ej:iTiiiiiiir  of  the  tn-atinetit,  whether  o]>erative  or  otlicnvii*  it 
iiiatlei-  Mill,  fliiiii-  -hiiiili!  Ih'  given  vcrv  s|Kiringlv.  Rest  as  al>sohit('af 
|n,>-il.|e  <li<iii1<l  he  iiiiiiTilaine<l.  Any  ab,-cess  that  can  1m'  ItH-atwl  simulil !« 
|noiri|)(ly  opened.  In  tiivuniblc  ca.M'S  healing  may  beex[MH'tetl  totakcjilm* 
ill  f'l'oiu  three  lo  -i.\  weeks.  In  many  of  the  i-Jises  heretofore  obeenw 
in  time  of  war  in  whieli  tieath  did  not  s)>oedilv  folI<)W,  rei-overj*  was  vrH' 
protnicted  and  iinpei-fecl,  boue-sinuscs  or  urinary  fistuhe  rcmainii^TI 
hut   stu-li  i^etiuehc  are    not  likely  to  l>c  frequently  met  with  hereafW"' 
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in  cither  mililAry  or  civil  life,  Ikcjiusc  of  the  chan}r(«  both  in  miiwilcs 
ami  in  tr«itment,  c^iwcinlly  ihc*  Inttor. 

(JENITAL  Organs. — lujurli-s'  ■»("  thvsu  »'rj:;iiif,  rare  in  civil  life,  not 
xcxy  iinfNtiumiin  in  military  ])nnTii(H',  mny  Ih-  ciilicr  MUK'rfioinl  or  ilii-p  ; 
(Kcuaiuimlly  tlu-y  Jin.-  exult ii!*iuii!4,  gi-nenilly  jx-nttratina;  'ir  pt^rtordting' 
u-tiiiiuls  in  a  ffw  innlantx^  exUMisive  cIpHtruetioiis.  AtwunfUct!  injury' 
«r("  thigh  or  aUloiiK-n  is  nf  fri'ipicni  ofcimvnrc,  nnd  to  siifh  i'lmiplioititm 
iluath,  whfii  it  Uiki-:*  place,  i>*  U:*ually  due  (of  J  lo2  wouikIs  in  our  war, 
1-14  ditil — rj.o  per  wnt.y. 

SiiHertieial  wiMimU  nf  the  penis  or  pcrotitm  are  injnries  of  little 
gravity  ami  re<iilirc  no  fiiMxrial  trealuifiit,  any  prtKiueed  hiL'matoeele  or 
liemiu  of  the  tt^tis  (comlilions  at  tinier  niiserveil)  clill'ering  in  no  respeet. 
from  that  oonfwjiient  upon  oitlinary  traninatiBm^.  Ocoasiomilly  there 
has  l»wu  lixlpenient  iif  a  Inill,  <-vi'n  of  liiiiie  wzo,  uiiilcr  llu'  i-kin,  tlip 
rpmoval  of  which  has  lw«'n  rtisy ;  in  certain  afc*es  in  which  it  has  not 
l>een  tiikcn  out  it  luts  lieennie  eudip^tiliiUil  uiid  iviuuiueil  hannh^'«i  for 
yesirw,  thongh  it6  pm-iienci.'  i.-,  liki-ly  to  Iw  innililc-ifirnc 

The  corpora  cavemtiJ«t  wlion  iiorfomu-c!  always  show  oonsidrrahle 
locomti4in.  ami  the  «nne  is  tnie  of  tlir  pliins  [jenif.  Xvxy  genenilly  the 
tin-thRi  also  i*  torn,  in  wliicli  i-ase,  iinh'ss  nroiK-r  treatment  is  pnrsneil, 
urinary  iufihratitm  and  abiaeew^  are  apt  to  l>e  pnxlin-p<l.  As  Uite  ivjilihi- 
of  these  wounds  of  tin*  jM-nis  there  have  l^een  wen  tniuhicsomf^  luid 
clefonoinjy  eiralricia]  contmetiuns  of  the  organ,  strietnres.  and  tii^tulic, 
fivuile,  BCfJtal,  or  |»eriucai  uivoixUnn  to  the  location  uf  the  woim<I. 

Primary  treatment  liii*»  n-fercnci;  to  the  arn'.-*t  of  hernorrhiigc,  the 
»*eurinp  of  pmrapt  «'l<>sure  of  the  wound,  :uid  the  ])revention  or 
relief  of  urinarv  retention.  Hlcediii^,  which  U  ;ipt  to  Ite  ipiite  free, 
may  Ix-  oontrolled  by  the  sititchinp:  of  the  edn:e.«  '.f  the  wound  topetlicr, 
by  li^lion  of  any  tlividwl  ve.'wl  tivca,  or  by  pre.-isure,  a  catheter  being 
intriKhienl  and  a  linnda^  applied  nmnTuI  the  nr^n.  Protcetinft  the 
irtHind  fnmi  inf<Ttion  l>y  the  ti-*  of  an  ordtmirt'  anli-^-ptic  drcf^jtiiiif  will 
«>ninionly  seeun.'  it?'  pnanpt  healing.  To  pn-vent  uriiinry  distiirlwnn'H 
(rfb-iition  or  infillmtion)  the  l>k<lder  must  »c  ke])t  ciiipiy  by  a  i-t-tained 
catheter,  the  lhIucs  of  the  urethnd  la«.'er;ition  lieluy;  slitchca  over  it  if 
pnietiejdtle,  4ir  if  the  h»Ks  nf  .-^iib-itnnei'  ha.-  been  jjreiit  the  %vonud  allowetl 
to  close  hy  jrr.mulation.  Much  Iienefit  will  often  follow  [jerineal  !i(>etii»n 
and  the  lurnin}!  of  the  urine  through  wieh  oiK'ninp. 

Xo  matter  how  much  the  jieni^  mnv  iiave  IwH'n  (hinifltred,  it  is  ordi- 
imrily  uiiwiw  to  !im]»utate  ;  any  part  of  it  that  can  Ix- saved  fhoulil  Ix' 
!«ivc4l.  If  iIh'  entin-  oi^ui  ha.*  Ix-en  rarrii-d  away,  the  urctlipa  shouhl 
l»e  dissected  back  and  a  new  nieatiw  i>stabli«Jic<l  in  tlie  perineum  ii"  tlic 
|Ritifnt^^  genenil  condition  pennits  of  the  ofienition. 

In  other  than  tlic  most  riujM'rtieial  wr)inid  of  the  si-nttum  tjie  testis  or 
Wird  may  be  e\|x-ele<I  to  Ik-  injimsl  ;  in  a  thin!  of  the  eajses  studied  by 
Firt'lier  Imth  icfitfw  were  struck-  The  damap-  done  the  ^^^Innd  hy  a  bnllet 
except  at  whort  rnnp.*  i*  mrcly  »inrh  a*  to  rie< ■«■?«*! tate  itj*  reniovnl.  Ilemia 
of  the  tt'stt}',  formerly  often  seen  in  eaw-*'  of  h-s^ion  by  a  Ini^'  Iwll,  is 
Tf>r\'  unlikclv  tn  ftdlow  pist^d  shot.^  or  wound.-<  by  the  new  bullet,  hut 
atrophy  of  the  oipin  h;ts  been  fre<inent!y  mitioed,  an  had  more  or  less 
persistent,  and  often  intenw,  iicunil;ria.  Anti^'ptinilly  ti"c«teil,  supniira- 
tiun  outrht  not  to  ornir — a  eoinpllr.itioii  tluit  until  lately  wa^s  altnu»it 
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certain  to  be  developed.  M'Ih'ii  lioth  testicles  Imve  been  <Iisorg»i]in:J 
Uiev  slioiiM  be  reniovwl,  an<l  the  wonnd  closed  by  a  short  wrotal  flap  if 
there  is  enmiph  healtliy  tisf^ue  left  co  allow  of  itfi  foriua.tion. 

AVmunU  of  the  female  j^nilal!'  are  rare,  and  ihey  are  usually  in  !l-^v 
ciatiun  witli  u;n[ve  alKloiniiutl  or  [lelvir  h>^i^»nF4.  In  the  very  iiifrvijiiiiii 
<ases  in  whieli  thry  are  infliet<;d  at  vcrj-  short  range  the  laceration  tiai 
take»  place  in  uxteo&ive.  In  a  eu^  peCMinally  ub!5er\'et)  in  whicb  llit 
inuKzIe  of  the  pifrtol  was  ihnist  between  the  lahia  tlie  combined  elTerldf 
the  bnllet  and  the  gnsoj*  of  explfninn  was  t<)  destroy  almost  eoniplrtdr 
the  vu^ia  and  tlie  uterus  A  bull  pa^iu^  throu^'h  the  tminipn-jnute^l 
utenis  oi-dinarily  does  eonijiamtively  little  harm,  but  when-  prejinamy 
exists  there  is  mueh  ri;*k  of  an  early  fatal  termination  fiv.m  aljonion 
{almofit  cei'taiii  to  take  place),  from  heraorrha^,  from  sliock,  or  fr<?«D 
septic  infill mniat ion.  In  certain  ituhw  whieh  liave  sun'ived,  fistiiln  ha 
been  noticed,  giving  pasnage  to  the  meuiitrual  fluid  for  a  lime  ur  periau- 
nently. 

Sword  and  Bayonet  Wounds. 

Woumla  of  this  characier  hiive  Ih^'H  rarely  seen  in  nnvnt  times — ^7 
per  cent,  only  of  i\\Q  gnuid  total  of  wounds  in  18(Jl-()5,  \.A  per  cent,  in 
1870-71,  .9  jjer  ecul.  in  all  the  wai-s  fixrni  the  Crimean  In  the  I-'niDii*- 
Germnn,  ImhIi  ineludc<l  (4;i7,(i;iti— IH9()).  They  ninjit  pruUibly  lie  niiirh 
l<'.>vi  fre«|Ufnt  in  future  niilitary  i)]»enitiiins ;  tlie  new  nia^i/ine  rifle,  lliiil 
will  <.)i.sihlc  if  not  kill  at  u  mile,  a  mile  and  u  half,  or  iwt*  miles'  dihtuiMr, 
preventing  iiny  enn(>iderable  force  of  either  infantrv  or  cavalry  apprtxuji- 
inp  nufliejently  n<air  tii  use  bayonet  or  sabn".  Sui^'ons  hereafter  will,  a* 
a  ndi-  having  few  exceptions,  «ec  these  injuries  only  a.-*  they  may  nwull 
fiDMi  individual  quarrels  or  in  nl^))-tightin^'.  As  made  by  the  layoik-t, 
and,  nnieli  lei^t*  nfUrn,  by  llic  ntniifrlil  Kwonl.  the  wounds  an.'  punctured; 
by  the  sabre,  when  shar]>,  ineijjcd,  when  with  dull  eilgi*,  jis  it  (^-nerally 
is,  lacerated  aud  coutasci.  The  bayonet  injuries  aiv  more  eonmiuD  in 
the  lower  exli-eniities  than  elsewhere  (4R  ]H'r  eeril.  of  the  whole  nimilfr 
re]>ortcd  in  1SG1-I>5),  sabre  wounds  in  the  head  and  upper  extrenuiw 
(8fl  iier  cent,  iu  the  same  war),  though  tlie  proportionate  local  fr«|Uiiiiqr 
ha*  bctm  4|Uite  <httercnt  in  difi'ereni  war?f.  Leaving  out  of  considcniti™ 
cascH  dying  on  the  field,  the  mortality-nile  i»  low  ;  with  u»  it  wan  7."  p^r 
cent,  for  the  Imyonet  and  5  jier  ci'iit.  for  the  ndu'ewouniki,  the  fatal  (%■■«« 
Iwing  ver\-  largely  those  in  whicb  one  or  other  of  the  great  eavllios  iw 
<>|K!nwl ;  of  the  IVZ  «i«?s  iu  M'bich  thev  wen'  nr»t  opened  onlv  16  diid 
(2 J  per  cent.).  Aside  fmm  vist*ral  le^iunii  and  injuries  to  the  largi-  wf 
8elj>,  the  chief  danger  i>f  tlie  penetrating  wounds  is  in  the  <laiun»i»g  up 
of  fluids  in  their  depths  and  the  development  of  $n|>pumtive  inllwii- 
malious  ;  the  chief  danger  of  the  eontuaed  and  lacerated  u-uudiU  iadir 
oecui-reooe  of  septic  conditions. 

Till-  ap|H^arauce  of  the  Hiiund  varies  as  it  is  nindo  by  tlimst  op  liy 
cut,  the  former  being  in  form  .«lit-like,  triangular,  or  more  or  lees  ow- 
cenlie  af.f,"ordiug  to  tin*  s-lwijie  of  ihe  weapon  ;  the  latter  nhowing  a  flraie'it 
cut  \n\\\  more  or  IcAs  (v>ntusion  aud  lareratinn  of  the  eilges,  or  the  Jiiniw- 
liun  of  a  flap,  or  an  ovoid  eHjmewhat  euppe<l  oiien  woumi  from  eompNc 
or  nearly  nunplt^e  detachment  of  n  flap,  which  latter  iu  injuries  of  tw 
cranium  may  Imve  in  it  a  piece  of  the  skuII  of  thickness  aceortling  to  iIk 
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dcptli  of  iIh'  winiiul.     Tn  wtHiiids  involving;  tin-  Itirviix,  tnu-lwn,  or  lung 
eiiii>bYH.-in.H  is  i>rt<'ii  (tn>sent,  it  niiiy  U-  trt  hi^li  il<-f;roe. 

The  treatmeDt  in  that  of  Ictiiouifi  i)f  like  rlmmvivr  uttienvintc  produced. 
By  thorough  tlmusinf^  and  pniiK-r  drcswin^  itn  aseptic  i-oudttinn  mny 
'ttnncnill}'  lit-  secured.  W-ssM-I-wmnnU  will  m.-^.t-^'i-itatv  tht-  applii.-atiun  of 
lij^tim-s  or  Hot  m-conliiif;  to  <rin'Uiii>tjiti«!s.  IX'tiwhfi!  iHnii'-fni^montfl 
will  kive  to  Ix'  laUcn  away.  If  there  l"  nnnoturc  of  the  skull,  trtpliiu- 
i[i^  should  Ix?  d^iiie.  Any  fuiT-i^ti  ImhIv,  (nothing,  hair,  or  olliur,  tluti  uiay 
hnppon  (o  have  I»cen  enrrie«l  in  .-rtioiilil  In?  removed  if  it.«  prt'senoe  can  Ix' 
dftecteJ.cIothin;;  being  esjHK'ijilly  lila-ly  to  be  l<Kl)red  in  the  wtonn'ouutU 
of  (lie  sort  iwirty*.  An  e.\i>.tiiij;  erupt lyrteiiui,  if  it  []og»  not  Huon  »ub:4ido 
»|)Oiitaiivuu»ly,  will  uoccwitutv  puncture. 

Arrow  WonNDS. 

Ouw!  so  oumniou,  armw  wounds  are  now  ween  extreiuuly  rartly,  and 
hprenrtr  tlirir  ninsideratiini  will  have  hut  an  hir^tnrie  value,  sinrr  aniitng 
other  tlrnii  the  |nn-e>it  aiul  ui(>**l  iftilati-*!  trtU-s  of  navagi-?*  fir«irin>*  hjive 
taken  tlie  plaee  of  the  l>ow.  As  met  with,  they  were  ttf  the  nature  of 
bntii  punetured  and  inctfled  woumU,  [tenet rating,  even  (wrfomtiiig,  tlie 

Fi.;.  3.'j. 


«ltb  Brrnvr-ln-«*l   flxr-A   Ui  il.  i.il-.ii  ffr.i.i  iiii>iii>>l  In  IW.ni-  To.  Ky  ;   .(.  lU-iic  UTOW-bMd 

body,  their  traek-i  thruuf;li  the  t)j«!ue!<  »tnii>,'ht  ami  clean  out,  witli 
entnmtv'  wmindH  Fuiniewhai  hrui^f)  and  ili-oiilnifd  from  eximvai^teil 
bltjiNl,  and  exit  one^  (if  present)  mere  t-Vita.  Within  a  rau^^'e  of  oiu< 
hnnilrvd  xTini-"  or  le^^s  their  foree  of  pcnetnitiou  uiis;ht  be  very  jrmil, 
dcpcndinjii  of  eourm?  U[Kin  ihe  utrengtb  and  jikill  of  the  Ixiwman. 
Onvii  nn  arrow  M'lt^  i^'Ul  thnHi}.'li  Ihe  IkhIv  of  an  animal  uh  lar;^'  114  the 
Ittiffiilo.  Itoiii-  bfinjj  pienT*!  as  with  the  [loint  of  n  lnr^%  *tninjr,  -iharp 
knife.  Strikitii;  a  hlo-xl-vwusel,  a  ner\(Mrnrik.  or  an  intef^'lim*,  ■■ueb  [juirt 
rould  nm  j»liile  out  of  the  vny,  but  wiw  wrtain  to  Iw  wounded.     Severe 


514 


GvysnoT  woayi>s. 


hemorrlmgp  vrua  likely  fo  f»coiir.  The  upper  jmrt  of  the  hmK*  wm 
more  orten  injiirLti  thun  tlie  lower,  iiihI  vlKCfml  wonmL*  were  nl' 
murh  the  more  HnngerHus.  TIioiikIi,!!-*  Ihw  1m*ii  sliileil,  rhccoiinioririlie 
arnj«-  was  straiglit,  wKen  the  ht-ail  wa.-*  «f  ircn  ami  thin  it  at  times  ujkio 
^rikin^  a  Imkic  lH<nt  ilj^elf  uround  it.  From  the  nature  vf  the  nii^ile 
and  thv  ahuoi*!  neeei*(«irily  iinhyRieiiie  surroundings  of  the  patient,  ihfje 
WDiiiids  were  in  ^rreai  iiieaMin-  iniVeltHl  imef* ;  uud  m>  inueh  of  the  mcr- 
tality  folhiwiiifT  them  as  wa.*  not  due  in  la-e  of  blocKl  wa-*  cnnftf^ucM 
upon  Mijxsiii.  \\'Len  iht;  head  had  Iwlged,  it  waj*  tak^^n  out  whcnevi-r  il 
was  praetieable  to  do  so,  as  if  Wfl  it  waw  certain  lo  «uiw  tnmble.  Soch 
extraction,  when  it  \\-as  wpamted  frtvm  the  ^Imft.  was  otlen  diffieiilt  Iwh 
in  the  r^'izin^  and  reiuovinp;.  Snaix-;^  and  forcept*  of  difl'eix-nt  kind^  «tre 
eniplovfd  to  Ihcilitate  the  opemtion,  un  exeelle-iit  iti<>tnnnent  whieh  mm- 
bin*^l  the  ((iiHlitie?'  of  both  ."niiiv  and  fonvp*  lia,viii;j  bven  doviw'd  bjtlw 
late  Dr.  .1.  H.  Rill.  To  him,  a  difitinjrui'^hed  offiitT  of  our  array  «l»» 
had  a  long  service  with  Iroops  in  the  "  Far  West,"  we  are  indebted  fur 
much  infommtion  rt'speeting  the  miture  and  effV-et*  of  arrow  iujiirie*. 
In  eonehidiTig  hi^  article  in  the  Intt-nititioni'l  Kw^tfrfofMi-flui  ojSurfierf 
ii^MDn  till!*  snbject  lie  »<iiin^  up  lii?>  views  in  tlie  following  Wortls : 

"(1)  An  arrow-lniid  nnif*t  be  removed  a.i  mmih  il-*  founif. 

"(2)  In  the  search  for  the  arrow  extensive  incisions  arc  jiistiiiaUt 

"  (3)  All  arrow  may  be  pu:^hed  tmi  as  well  a»  pluckeil  out, 

"(4)  The  finjijpr  should  bo  used  for  exploration  in  preference  to  *' 
probe. 

"  (o)  Gn-iit  n«v  must  Ik;  taken  to  avoid  delachnumt  of  the  itlisA. 

"((>)  Healing  by  ^rst  intention  should  Ik*  eneouragod. 

"[7)  The  8urg{«on  should  strive  to  oonifort  the  patient,  Altlimdi 
arrow  wounds  are  not  attended  with  niueh  shock,  they  are  u-innllv  IM 
cause  of  great  depression  of  spirits.  The  ixnstitntional  distiirtwiiKsJ 
following  tlicH'  wounds  ....  are  linble  to  lie  out  of  all  pi-oiMirti'ti  to 
the  upiKn'cnt  anir)nnt  of  <Limage.  There  arc  almost  ulwuys  mrL-iilfr- 
able  slwplessuess  and  great  irritability,  dejwtion  of  spirits,  and  iiitnl- 
emnce  of  pain.  The  tendency  to  desfxindcnry  l»eeomcs  fitsjoendy  » 
prominent  symptom,  to  lie  carefully  combated,  aiid  eventliing  shcnW 
be  done  to  cheer  Uic  patient." 


FRACTURES. 


By  FREUEBIC  S.  DENNIS,  M.  D. 


A  PRAcrrrRK  m  a  .s»liiiiitn  in  liio  foniinuity  of  Imtic  or  mrtilsijjc,  ]iii>- 
(liicecl  hy  vi(»leiice,  niitpciilar  action,  or  dij<MLs<'.  Tlu'  word  "  fnu'tiiiv  '' 
is  dcrivcni  From  tliu  I^tin  verb /»««■■/«,  lUfaiuiijf  "(n  bn*ak."'  K|ii[thy.-*- 
Oll  pfpHratton  is  ulsn  cla-v>Ti«i  witli  tnictnrc,  iK-cniiNc  tin-  injiirj-  i.s  jhh»- 
cluwl  Ijy  the  Ntiiif  causes',  pre^t'iittt  the  tuanie  sign;*,  ami  roquirtrs  llic  f*anie 
trcatiufiit.      FratHuras  imiy  be  eomfilrU-  uv  iuoimjiMv. 

Chmplete  fractutva  arc  siihiiivitli'd  into  simple,  miiifxuinil,  nmimi- 
mit^.  uiiiUipiL',  (!i  mi  plica  UhI,  and  irnpacti-il.  Soriiu  uf  tlic-^*  varieties  may 
avjiiri  III"  wilMiividiif,  accoi-dinjr  to  tlu'  diifction  i»l'  tlic  fracluiv,  into 
tibtiijiu',  traii!*v<*rsc,  imijritiidiiial,  and  di'-ntatcd. 

inromnUte  ftni-inrett  nmy  Ik?  sulnHvidcil  inUi  {rrccii slick,  {Mil'ti:)!,  fis- 
surcfl,  slellnle,  and  inpirnl. 

Epiphyrmtf  Mepnnttion  niay  he  cviiisidi'red  ns  a  Fpocics  of  fracture, 
siu<H?  the  injury  involve*  a  U'aring  away,  hy  u  ^lull^cIl  act  of  violence,  of 
the  ejHphyf'irt  from  the  diaphvisi,-*  of  the  bone,  llu-  pit'[Ki[-a1ifin  ott'lirring  at 
the  carti)apiii)ii.>4  lim^  of  nnioii,  Tliis  injury  is  roinid  dcdy  in  [K'i'ts<vns 
under  iweniy-om-  year.-*  of  age,  )*iric«>  Hfter  that  perio<l  the  epipliv^e;*  arc 
iLsually  united  by  boue  to  the  diaphyscs.  The  reimir  i?  oU'ectetl  by 
ueeeoiift  tiasue,  mid  as  u  rct^ult  iJic  \k»w  cwiscs  to  develop  ut  the  fmcliircu 
end.  Siiortenint;  occurs,  whioli  nmy  be  verj'  fircnt  if  the  |Mitiont  at  tiic 
time  nf  tlie  injury  hiL«  not  attained  his  or  her  full  heij;ht. 

A  roiiifJefr  frtictnre  h  one  which  cntirc-lv  travcn^s  the  hone.  A 
simptf  fntctfifr  !«  one  in  wlucli  the  bone  is  bniken  at  <mv  iMtiul  mid  the 
sent  of  fracture  linit  no  efinniiuni4'a(ioii  witii  tlic  cxiernal  air. 

A  eompound  fi-aciur*-  \ti  oin-  when-  the  lione  is  broken  at  one  or 
more  points  aiid  the  tvai  of  fnu-tiire  has  (^omimniitaLtion  with  the  exter- 
nal mr.  A  ciim[>ound  fracture  must  not  be  nii'^taken  for  a  sini]>Ie  frae- 
Uire  nttendiKl  by  a  wound  in  the  coft  iKii-t^.  In  the  fomier  eai*u  the 
wound  is  tJic  rti^ult  of  the  fnieture.  iiiid  come.';  from  within,  while  in 
the  latltT  case  tlie  wound  is  inr|c|>cndcnt  of  the  fracture,  and  comes 
from  without. 

vV  rnmmhnfrtt  /rttctttre  i»  one  in  which  the  bono  is  broken  into  many 
entail  fmginents  (Fig.  36). 

A  mutlifilr  Jrnciurr  m  one  in  M-hicli  wvend  fnicturw  ixiciir  in  the  sune 
iMrm*  (Fij;.  37). 

A  co»n>iiwitd  /i-acture  is  cue  which  is  ajwteiated  with  a  wound  opcn- 
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_    at  iL  right  angle  to  the  Inn^  axift  of  the  bone.     Tbi)«  vHrivtv  i»  fotuxl 
^hk'fly  in  cliildtvn  ami  wkloin  in  a«)ult^. 

.\  fnnffitiiitiittil  jruflurr  tf*  one  in  wlilfli  the  line  nf  iwpnrntJnn  i*  par- 

nllpl  til  rlio  limti  axi!>  ul'  flu*  lK>np. 

This  variety  ii?  nin-,  ami  is  usniilly 

asMx'iitti^l    with  gunshot    injuries 

(I'V  H"). 

A  tlrntatett  fntrtare  is  uiie  of 
such  a  ohamctor  that  tUo  r>p|io.-i- 
inj;  MiHiuxf-s  ilonticuUitf  with  each 
otlinT,  sit  that  tlio  ppi))eption«  of 
■  UK'  fmyniont  fit  into  the  dt'prc!*- 
niun^  <if  thi-  iithtT  frajy^in-nt. 

An  inromptrtr  or  j^trfin!  froi'- 
hirc  is  om>  wliirh  unly  |Mirtiiilly 
traverses  tbi*  Imjiw,  ua  in  a  fruduni' 
of  the  cxitrnal  lahle  of  the  skull 
while  tlM>  internal  table  renuiiu^ 
intact. 
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Fir,.  41. 


A  fijmured  fracture  is  one  in  which  a  linear  divison  has  occurred 
without  any  displacemont.  This  variety  is  seen  in  tlie  skull,  especially 
ovor  the  vertex. 

A  stellate  fracture  is  one  which  radiates  from  a  cen- 
tral axis,  somewhat  after  the  shape  of  a  star.  Thl' 
variety  is  seen  chiefly  in  the  skull,  although  occasionalK 
it  occurs  in  long  bones,  like  the  femur,  after  a  gunshot 
injurj'. 

A  spiral  fracture  in  one  in  which  the  line  of  the 
break  assimies  a  spiral  course.  This  varietv  is  seen 
in  the  bones  of  the  cranium,  but  it  is  also  occasionaUr 
observed  in  the  long  bones  (Figs.  42  and  43). 

A  gunshot  fracture  is  one  in  which  the  bone  is  broken 
as  a  result  of  a  gunshot  wound.  This  special  \"arietv  of 
fracture  may  be  either  conii>lete  or  intwmijlete. 

Etiology  of  Fractures. — The  cau.«es  of  fracture  arc 
predispottinff  and  exciting.  The  former  include  all  cir- 
cumstances which  tend  to  make  the  bone  more  brittle, 
while  the  latter  include  all  actual  or  direct  forces  causing 
the  injury.  If  a  bone  fractures  without  any  apparent 
exciting  cause,  it  is  said  to  be  a  spontaneous  fracture. 
Among  the  predisposing  causes  nmy  be  mentioned  the 
Influence  of  age,  since  the  tendency  to  fracture  increases 
as  age  advances.  This  is  because  the  bones  in  the  aged  are  less  elastic 
and  more  brittle  as  a  result  of  the  loss  of  organic  matter,  and  at  the 
same  time  the  muscles  have  lost  a  certain  amount  of  their  elasticitr. 


I'nrtlal  nr   (rreen- 

(■Ituk  fnicture  of 
ihu  riiilius. 


Fig.  42. 


Fio.  43. 


Sc.v  i>  ;iinitli<T  in'cdisposiiig  cause,  since  fractures  are  found  more  iff; 
uuciitly  ill  llic  riijili',  Miih  the  cxcfption  of  the  intra-C!ij>sular  fractim't't 
(lie  iifik  nt'  the  tiiiiiir.  This  is  due  to  the  fact  tlrnt  the  female  i''  '** 
iU'tivc  and  less  cxpdscd  In  violence. 

Sra-soii  is  a  pn-tii>]ni>iiiir  <':iiisc,  since  in  winter  fnictunv  are  niii*"" 
more  frciiucnt  than  in  siniumr.     This  may  Ix-  due  to  the  pri-senccofK*- 
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wliii'h  incresMs  the  liability  tn  IxMlily  ^iltU,  and  al^  bocaiise  (he  niUBoles        ^^^| 

an*  supiHr^ixl  to  In.'  k'sA  i-la^tii.-  in  mkl  we-atlicr.                                                   ^^^| 

The  liiibi/ilif  of  irrtjiin  Ijoih'j^  to  thictiirc  raiiy  be  (vinsiderod  a.  pr«cli.s-        ^^^| 

Kwing  (•au.'*e,  filnw  tbe  Iwines  iipun  llu-  rifjlit  .^ide  of  tlic  body  lire  iiHire              ^H 

'rc4|ueDtlv  f'tui'iiirei]  liiiiii  iIhim-  u  iuii  tht-  U-i\  »^i(le.     ThU  i.s  due  to  llic        ^^^M 

fuct  tliat  tlic  right  .'iide  of  tlic  Ihm  y  U  ilsihI  mon^  tlmn  the  left  for  tho        ^^^| 

]Hir|MiMi^  of  iittuek  and  deteuee.     The  \xmv»  loniiiii^  iht-  tnitiU  are  ie^         ^^H 

(Wtjiiciitlv  broken   lliiin    tho^-  of  the  ii[)|K>r  extiviiiity,  itn<l   tlie   Ixint-K               ^M 

vt'  the  u|ij»er  e.xtroniity  les.«   freijiicntly  than    thL»PC  of  the  IdWi-r  ex-              ^M 

treniitv.     .^giun,  tlio  long  bones  are  more  frec[ueutly  broken  than  the              ^M 

»hort  lionrs.     The  two  individual  bonert  whieh  iire  niot*t  aiisoeptible  tn             ^M 

fraetnre  ore  the  clavicle  and  (he  nidiiiH,     A^i.  to  tlie  relative  frequency  of        ^^H 

\     iVuctiireH  ud'ecting  the  dinVreiii  Itnitt's,  (iiirltV  liiblu  i&  here  intiijduecd,  a        ^^^| 

study  of  which  uAbrds  mme  vnliutbU'  infiimiatiua :                                             ^^^| 

[      fi^iavra  trvtledm  tht  London  Ho^il'dt^/Si.^-t7,  ArtsMiv. /.  Uin.  Chir.,  xzT.,  laSQ^pLMVL         ^^^| 
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15 
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AM 
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172     0.331 

142     0.273 

to     0.028 
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53   ai 

425     0.8  IB 

7840  bvim 
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ft7-'iii    lfi.OW) 
3243      R.24S 

*i4      ]..U>73 
832:1    lfi.024 
lfi20     2,926 

/Tfwf,  2002;                         ^^M 

Tnini,  0067:                        ^^^| 
17.457  per  ooiiL               ^^^^^H 

Upper  fjirtmity,  27,1 19 ;           ^^^| 
52.214  |iur  ueiit.                 ^^^H 

L-iirtr  titrmit)/,  1S|790 ;         ^^^^| 
20.473  per  conL                ^^H 

22.&03 

29,435 

51.938  ]                                                              ^^1 

Certain  fUathftten  an-  predisiKisiiig  (>aiii)ps  of  fracture,  iiiehulin^  the             ^M 
Ti-stiltrt  of  jiiirh  (ii**«i.se«  am  syptiilis,  eancer.  eaivoma,  nVketi,  scrofula,             ^M 
rlM'iiiiiatisni,  gout,  niollities  os.4Jnni,  nnd  merenrinlimlion.     Fatty  degen-              ^M 
rnitiiu)  and  ^nile  atrophy  are  eomlitioiis  favorable  to  tlie  pnxluction  of              ^M 
frau,-t  1 1  re.                                                                                                                             ^^^H 

The  ej:citinff  viwyvs.  of  fnuTture  tin!  indirect  vinlenoe,  ilimrt  violence,       ^^^| 
and  muscular  contraction,  At'hich  nre  mentiom-d  in  the  onlcr  of  fre-       ^^^| 
i|iiency.                                                                                                                    ^^^| 

In  inttirfet  violent^  a  forcn-  'm  a|iplii>r1  to  twu  purto  of  a  hone,  nml  a             ^M 
fraetuiw  occurs  iK-lwcen  llie  t\vo  imint*  of  violenee.                                                  ^M 

In  itiivt't  vioh-nrf  a  force  is  applietl  l'>  a  certain  part  of  the  Imne,  and               H 

at  llie  point  of  inijxict  a  fnictnre  occurs.     Tho  resrdls  of  fracture  bv               H 

dirwl  violcmx-  are  more  j^erious  than  llinw  by  indirtvt  violence,  since              H 

j      here  if  the  addiiiunal  injury  inflieto<l  u[vm  the  soft  [mrts,  iind  somclime.'*              ■ 

injur)-  to  imjiortant  oiyaiiB.                                                                                          fl 

j/firii/ur  conlraciion  Ia  the  rnnvt  <-»u>v  of  fniclure,  taken  as  a  whole,              ^M 

^      ulihou^h  in  certain  individual  IwtncM  It  is  most  frcpieut.     The  .s|>ecial              ^M 

lM)ne«  which  are  must  fretpiently  tin*  tteat  of  fracture  by  muscular  eon-        ^^^B 
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traction  are  the  os  e;ilcis,  tibia,  iiotella,  femur,  olecranon  process  of  ulna, 
Imiuenis,  ami  clavielo. 

lie/Hiir  of  fractfircti  is  considered  in  the  article  on  Surgical  Patholi^y, 
and  the  n.".uler  U  referred  to  it  fur  information  n|H)n  this  imjKirtant 
snhjeet. 

SymptomB  and  Si^ns  of  Practuroe. — There  is  (xx^sionally  a  rfipta 
rise  »tf  teniiHTiiture  following  the  receipt  of  a  fracture,  but  the  elevatiiio 
is  of  no  special  .signiticanee.  A  chill  sometimes  occurs,  but  it  is  nen'uiii^ 
and  not  septic  in  ehamcter,  and  is  of  no  s]>ecial  im|x>rtancc.  Shock  aL« 
often  aecomiMinies  a  fracture,  but  this  condition  soon  passes  away  unless 
the  fnu'tnrc  is  eomiwjumi  or  tH>mplicated. 

The  first  sign  oi  fracture  consists  of  unnatural  mobility,  or  tlie  exist- 
ence o(  a  false  or  abnormal  point  of  motion,  which  is  present  except 
in  the  ini[KU'twl  variety  or  wnere  the  fracture  involves  certain  bones 
as  the  skull  or  the  IhhIv  of  a  vertebra.  There  are  different  mcthotU 
of  asccrtiiining  the  pn-sence  of  a  false  point  of  motion.  In  fracture  of 
the  tibula  or  nidius  Iwtli  hands  should  envelop  the  limb,  with  the 
thumbs  pliiciHl  <»ver  the  susjxi^ted  site  of  fracture.  The  alternate 
pn-ssure  of  the  thumbs  will  «iuse  the  fragments  to  spring  out  beyond 
wich  other.  In  fracture  of  the  tibia  it  is  best  to  hold  fimdy  the  uppff 
fragment,  and  then  nu)ve  the  lower  one.  In  fracture  of  the  ribs  or  of 
the  sternum  the  ixilm  of  the  hand  can  be  placed  over  the  thorax  and  the 
|Kitient  nHiucsttHl  to  cough.  In  c;is«'  of  fracture  of  the  thigh  or  humerus 
rotation  ot  the  limb  will  demonstrate  a  false  jwlnt  of  motion.  The  noaiw 
the  fracture  is  to  the  centre  of  the  Imnc,  the  greater  the  mobility.  The 
iiit>l>ility  is  [Kis-^ive  in  character,  and  not  active. 

Another  sign  <H>nsists  of  rotary  displacement  of  the  limb,  caiisfJ 
chicfiy  by  its  weight,  by  inus<'ular  contraction,  and  by  the  violence  pn>- 
limiiig  the  fractui-c.  In  c^timating  the  tlisplacemcnt  careful  imiiiin' 
should  be  made  to  ascertain  if  any  prcvituis  (leformity  existe<l.  The 
iiniDiint  tit"  iHspIacciiicul  is  often  intiucneed  by  the  direction  of  the  frac- 
tuiv  in  tile  Immic. 

Still  anntlirr  >igii  is  angalar  ilcvi:ition  from  the  nonnal  axis,  which  i? 
opeciiillv  serii  in  the  ini]>:ict(Hl  variety  caused  l>v  givat  violen<x'.  Ii  i? 
;il>-cnt  if  one  uidy  ut'  two  bones  in  the  limb  is  broken  or  if  the  fractiin* 
is  loiigiliitliiKil. 

( 'irjiili'--!  is  a  pathognomonic  sign,  the  presence  of  which  c:m  1h'  detiT- 
niiiit'd  bv  tinulv  lixing  the  n])|M'r  fnignient  and  moving  the  lower  i me. 
In  irrtain  lnii-tiirf> — ;is.  for  example,  those  alxnit  the  hi|v-ioiiit — slight 
rnt:ili<in  ot'  the  liiiili  will  serve  lo  tlemonstratc  the  prest-ncc  of  tJiisiilRW- 

iiitc  >i^ii. 

When  rrcpitiis  is  tumid,  it  is  an  unetiiiivocal  sign  of  fracture,  hiit  it^ 
:ili-cniT  will  lint  exi'Iiidc  tlic  pn'.-H'nce  of  fracture.  Cn'pitus  is  alw"' 
ill  iiii]iari.d  fi-acliin~,  Iti  cases  uf  widely-si'iKirate^l  fragments,  as  i" 
riii.Iiiii'  nt'  till'  pati'lla  'ir  ulfcninun,  in  cjtses  wiien'  bltHxl-chrts  or  tiH'U 
■  •y  iim-clr  riitirMiic  lulwcni  the  broken  ends  of  the  Ixtnes;  also  allir 
a  !'r\v  d;iy-  iMl.iw  iiig  tin-  injury,  at  wlncli  tinu"  the  fragments  are  ctrn'O""' 
I'v  iiitl:im!ii:itiiiy  exntlaliuns.  |'"inally,  crepitus  is  al>sent  in  the  grt'*'"" 
-lirk  I'ntrturc  jtml  in  tin-  fnirtiiics  involving  the  cranial  lHtm>s.  Thi'iv 
;!rc  niiiiiy  cuiidilinn-  wliicli  niav  Ix'  mistaken  for  crepitus  ;  for  cx:illi|"''> 
-iMpliy-cniaiiiii^  crai-kling  i-au-etl  bv  the  jin-M-nce  of  air  in  the  liNJii^ 
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nlluiminiiitl  crepitatittii,  ilip  creakinK  of  U'liilinnim  ^^liralht;  in  thcrtil 
illl1:iliini:iti)in>-,  jnint  ett'ilsiniis.  mui  hlirsttis,  tlu'  j^nitiiig  of  i>JltH»iiliyti.'?* 
in  rliruniutou)  arlhriti.'s  mid  the  pleuritic  Indiun  I'liUMt)  in  ii)ji)ni>»  of 
tin*  chest.  The  use  of  the  stcthos^-oiM?  has  l>ct'ii  siipgwleii  with  :i  view 
to  ibMvrtniniu};  the  presence  nf  eR'pitu*  when  it  caanift  \k  hea.nl  bv  the 
ear  or  felt  h_v  tht-  lumW. 

The  pri,'.*fiicic  tit"  f'uitfiz'tl  jtffiii  mul  Ifutlei-itrfiM  sunl  uf  rccA //«»«/*(*  x-^  iin 
iiii|M»riiiiit  link  in  the  vluiin  c»f  r\'iilen<f.  Thi-  lentli-rm^sti  i>t  ]m-M-iil 
iniiniHliutt-ly  upun  rri^i-iitt  of  the  injiirv,  while  iho  (ivhyino-iw  is  not  mvII 
niarkitl  until  a  few  tiaVH  after  itie  oiTurreiu'e  of  the  fnicture.  The 
wrhymof-irt  is  iliic  ton  h<'inorrh:ij:i'  fnmi  a  niplMre  of  the  .«ninll  hl'Mnl- 
wi*-*eU  in  the  limh,  al.-to  from  l;ir(>r;itioii  of  the  nirilnlhi  of  tlic  honr.  A 
DiottltKl  apiHramnee  afWr  a  fnictiire  iiiilientes  that  the  NJiinx"  of  th«t  Muixl 
JH  fffjni  tlip  nioduliary  caivity  of  the  lioiic.  The  e+t-hymo-^iH  in  more 
apparent  when  tlie  Iractiiix-  iuvulves  a  larg«  hvuv  or  wlicu  the  fnu-tuw 
ie  extenttivc  or  situated  ph^e  to  the  ^kin.  If  the  extnivaruitetl  UhnKl 
<^Xtoml.s  and  «ins(>s  pns-^tire  ii|>on  the  synovini  («(>suU' of  a  joint,  so  as 
tu  I.1IUM.'  irritation,  tin-  ititni-arti<-idar  ulfuMon  of  (iosM'Lin  rt'sult».  The 
wvhyniosirt  may  spniul  aloiijj  phita-M  of  iihihc-Ic^,  anil  \h'  oVwrvwl  at 
n  jxiint  »li-staiir  t'liuii  llie  s«ir  of  fnii-tiin>.  This  i-Hntfal  fact  is  presump- 
tive evidemre  of  the  existen<v  i»f  a  fmeture,  provided  no  eoutusioii  in 
present  lo  explain  the  ecehynnw;*.  If  a  wound  of  the  woft  |Htrt«  i'xi>i|rt 
near  a  fracture,  the  present*  i>f  fat-plohulei*  ii[k»i»  it  or  in  the  bliMxl 
indieale^  the  orijrin  of  the  pirjbniej*  from  the  luednllii,  and  hence  this 
sign  bi  patho};no]nonic  of  fructum. 

Slinrfeiiini/  a/  Uy  fimh  xa  a  t*i(j:n  of  fnietiire  wlu'ti  it  involve-^  ihn 
trcniitirs.  The  dirr-etion  of  the  fn\ctiire  inHiientTS  the  anionnt  of 
shortening.  A  fnictiire  uf  the  oblique  variety  is  lu-uatly  atteniletl  by 
shorlenin<;,  while  the  tniiiHver*e  variety,  or  u  fnielnre  near  a  joint,  13 
i«ehh>ni  aeortni|>;mieil  hy  shorteninj;.  The  amount  of  shorten iiiji  may 
be  from  one  to  thix-e  inehes.  and  in  estinuUinjr  the  amount  the  fuet  of 
ili«ymmetrv  of  linihs  iiiiist  nol  l>e  nverlor>keil,  <iniM-  iiivesli^iTion  lins 
denum-trated  (hat  olleiiliaien  there  is  a  vunation  of  m  umeh  as  half 
un  ineh  tii  the  loii^^^h  of  a  mir  of  iinfRU'tinx'd  linibs.  Then- urf  a  few 
fnu^tiireft — lor  exami»!e,  of  tlie  patella  and  the  ohtrranon — where  lenjcth- 
enini;  instt.'ad  of  .shortening  of  the  Ihiiu-  iHruiv. 

The  diagnosis  of  fnn-mn'  is  atlended  with  no  diffienlty,  provideil 
the  f'y^WA  of  di>pla«i'ntent,  mobility,  :ind  erepiliiri  ni-e  piv-«:-nl.  The 
diagniwiii,  however,  nuty  Ix-  extremely  difiieiilt  if  inflammatory  swelling 
luLs  taken  phuv-,  if  the  fracture  \i  im|Mietod,  if  its  Mtuation  i»  near  u 
joint,  if  only  one  of  two  |Kn*:ilIel  Wmiv^  b*  broken,  or,  linally,  if  the 
.DKok  truver«w  the  bone  tmnsvei-sely.  In  tht^'  obH-iiri'  <Mi>H'r'  it  is 
?lter  lo  defer  the  fluid  exnniiiinlion  until  it  can  be  nuideundiT  the  iuflii- 
jee  of  an  aria-!'theti<-  and  wtieii  eventhing  is  prt^^jKinil  to  adjni't  hhuu 
pcniianent  spHni.  The  nnit>><thctie  sliontd  not  be  emptoyrd  iiiiIcsh  the 
patient*.-*  phy^ira!  ooiwlition  justifleji  the  Uiw  of  this,  niwisure  for  the 
tiuqHise  of  arriving  ut  a  («>rnH.'t  iliagno^is.  In  all  eane:*  of  doiibl  tlie 
injury  .shoidd  l»e  trea1o«l  ai«  if  a  fnielnre  exinte<I.  In  ease*  where  a 
ditfloeation  eooxift.'i  with  a  fraetun-  ana-i^thesia  Ik  imlieated,  fiiiee  by 
this  mcjin.-i  only  ejui  the  exaet  diaijmjsi*  be  eslabli.-hed,  the  dislocation 

loed,  aud  tlie  fraclm-ed  Ixine  aecuratcly  adjusted.     lu  the  diilerentitd 


622  FBACTURBS. 

diagnods  between  fracture  and  dislocation  the  suiveon  mnat  not  oni^ 
look  the  ha  that  in  dislooUion  there  is  no  short^ung  of  the  shaft  of  the 
bone  or  &l8e  pcnnt  of  motion  or  unnatural'  mobility,  while  in  the  cne  of 
fracture  tbeie  is  ^rtenin^  of  the  shaft  of  the  tmne,  and  molnlity  and 
a  &lse  point  of  motion  exist  A  oontuaon  is  oftrai  mistaJran  for  a  fiao- 
ture,  but  the  absence  of  shortening,  bony  crepitus,  mobility,  and  digJacfr- 
ment  serves  to  establish  the  differential  diagnods. 

The  proffnoaia  of  fracture  depends  upon  the  age^  aex,  and  g^cnl 
condition  of  the  patimt,  as  well  as  npon  the  chaiaeter  of  the  inetan 
and  the  special  form  of  apparatus  onplojed.  A  oompouod  fiactoze  IB 
much  more  serious  than  a  sunple  one,  uid  requires  three  times  as  hx^  to 
repair.  A  gunshot  fracture  is  the  most  serious  of  all  varieties  and  the 
involvement  of  a  joint  adds  to  the  gravity  of  the  case.  An  obBqoe 
fracture  requires  twice  as  long  to  repair  as  a  transverse  ooa. 

The  fferwral  maoasement  of  fractures  requires  cardnl  oonaderatioa. 
Fractures  are  a  common  cause  of  trouble  between  the  patient  and  snr- 
geon.  The  surgeon,  to  protect  himself  Bcainst  a  suit  for  damagea,  shoold 
exennse  great  care  in  the  treatment  or  the  fiactur^  and  at  the  eane 
time  possess  a  full  knowledge  of  tiie  principles  involved  in  tlie  manage 
ment  of  the  special  fi^acturea  The  former  condition  requires  oonriaat 
and  untiring  attention  to  the  patient ;  the  latter,  careful  study  and  oIh 
servation  of  the  injury.  When  these  two  oonditions  are  fulfilled,  no  int 
for  malpractice  can  be  sustained. 

The  examination  of  the  fracture  should  be  deferred  until  the  patient 
is  at  his  home.  The  patient  should  at(moe  be  placed  upon  a  wire  or  hair 
mattress  and  a  firm  bed,  but  never  upon  a  canvas  or  leather  bed.  As 
ordinary  hair  mattress  can  be  converted  into  an  exoellent  fracture-bed  by 
placing  under  the  mattress  some  boards  sawed  the  proper  length,  to  tike 
the  place  of  the  springs.  In  case  of  fracture  of  the  lower  extranity  the 
boots  or  shoe^  should  be  cut  off  and  the  trousers  ripped  up  at  the  seam,  to 
avoid  any  unnecessiry  movement  of  the  limb.  If  suitable  splints  are  not 
at  hand,  tlic  limb  can  be  placed  in  a  fracture-box,  in  which  oakum  oc 
bran  can  be  used  with  great  advantage  as  a  temporaiy  dressinff.  A  most 
ini]>ortant  procedure  is  the  lifting  of  the  broken  limb.  This  Aoold 
Iw  accanipli^hdl  for  the  lower  limb  by  the  surgeon  seizing  the  fort  nesr 
the  t<)C8  with  his  right  hand  and  the  heel  with  the  left  hand,  and  thea 
making  slow  but  steady  extension  in  the  line  of  the  normal  axis  of  ^ 
limb.  After  full  extension  in  the  axis  is  accomplished  the  entire  limb 
ean  Im?  raised  to  any  height.  The  muscles  of^n  resist  the  surgeon,  who 
should  never  R'lax  \\\s  extension,  since  by  so  doing  the  danger  of  po 
(hieing  a  eomiKMmd  fracture  is  very  imnunent.  'Hie  extension  shooU 
ne\er  lie  suddenly  cxert^sed,  but  slowly  and  uniformly,  and  always  ia 
the  normal  axis  m  the  limb.  It  is  at  this  time  that  a  thorough  exu»- 
ination  of  the  fracture  ean  be  satisfactorily  made,  and  its  exact  aeit 
am)  direction  and  its  tendency  to  displacement  be  ascertained. 

Ill  making  extension  and  ctmnteivextension  the  surgeon  mustavoid 
eompa'ssing  ninscks  |wt.ssing  over  the  fracture,  distribute  the  ft** 
over  a  hti^'  surface,  and  extend  slowly  in  the  normal  axis  of  the  boat 
Tliere  arc  oiU'u  obstacles  met  with  in  attempts  to  employ  eitenawiaw 
inmnter-extension,  among  which  may  be  mentioned  the  irregularity  of  w 
fracture,  iuterjM>sitiun  of  mu.scles  and  tendons,  tonic  omtraoticHi  af  ^ 
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muwles,  ami  the  presence  of  splinters  uf  iKine.  Tde  L-oinliiiim  of  elim-k 
often  enables  tlic  stii^jtmn  torwuieo  a  fniciun-  when  it  viunl)!  hi- otlierwif^? 
impossible  to  aoconiplisli  the  object  wHtbout  mitejithoslji.  The  tonii-  ^m- 
truetiMii  uf  ihu  museies  ufteu  pix-wnt;«  un  ini«uruioiinUil>k>  Imrrirr  U>  the 
reihirtion  itf  fraotiiroH  of  the  extn'mitics.  It  is  uf  little  use  to  empl'ty  an 
aiittsfllietic  in  these  «wes  jukI  tht-  unlv  mitv  an<l  eertiiin  wiiv  to  eflect  u 
rwlitetioii  is  to  in-rfnrrn  tiMii»Uiiiiy  fur  niiy  cir  nil  niiiwk's  whieh  n-wi.-it. 
This  methoil  L*  not  only  i-i-rtnin  tu  permit  of  tlic  ensy  ro<hietion  uf  any 
fracture,  but  the  pbysioh-pU'jtl  rest  thus  securetl  t^i  the  fru^nient*  la  nnwt 
bcnetieial,  sinee  tnc  irritaltility  uf  the  ninsele.-<  eontinnes  imlesi;  the 
0|M'mt)iin  i!^  [H-rforiiied. 

After  ihe  ntliietion  of  tlie.  finoliire  ih  neeoinplishi-il,  (he  ni'xt  ulycirl  in 
be  rirt-unril  i;*  the  retention  of  the  fiiijfments  in  their  prn|MT  pliiK-.  Thir 
acoonipli.-ihnient  of  ihU  uhieet  is  oblutneil  by  Miitjiblt;  Hpiwnttn.-'  in  llie 
fomi  of  rtjilintrf  or  iKuuUijijes.  tV-nisionally  a  limb  is  eovered  «nlh 
phlyctenie  or  blebs,  which  prevent  the  immwliate  appli«itioii  of  a  per- 
manent splint.  The  use  of  n  fnicTure-lHix  is  iiuliciLteil  until  the  lilebtt 
<IL*jip]x^r.  The  blebs  shnuU  be  punctured  with  a  fle;in  :is<'plic  nei-<ile, 
and  the  sei-um  thus  alluwvd  to  t-?w'UiK.',  and  a  jneee  of  noii-irritatin(r  but 
a«'ptie  pinw  should  Ih'  phic^"*!  over  the  site  ul  llie  vesicle  fr>r  a  frw  diiy-i. 
In  the  forf-ami  a  iMinilige  sh<Hild  ne\*er  be  placed  over  the  limb  in  con- 
taet  with  the  skin  and  under  any  splint,  siiiec  it  may  »)nse  undue 
appnixiuiatifin,  or  even  fiirtioii,  of  ihe  two  iMvnes,  and  thus  prevent  the 
movf-niciits  of  pnmal.iun  ami  *npiiiatinn.  If  any  tension  exists,  cottmi 
should  !«•  wrai)iM'd  around  the  limb  under  any  splint,  stnw  the  iiiHam- 
niatory  swelling  will  then  les^s  vndaafi;er  tlie  limb,  as  the  cotton  yiehis 
luid  nda]>ts  iiH'lf  to  the  varj'iii^  eondilious  of  lerisiun. 

(For  a  full  dcwription  of  the  dilfpn-nt  varieties  uf  Imuda^sand  their 
applitatiou  the  reader  is  referred  to  the  article  on  Minor  Sui"ger)".) 
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Comimund  fraelureri  n^iuiri!  inunediati-  and  pnunpt  attention.  The 
fate  of  a  [sitientwilh  a  foni|>niind  fmeture  nitm  hangs  upon  the  suT}je«n 
who  tirst  touehes  it.  It  shoidd  Iw  a  nile  of  pnirtiti;  ihal  anliseptie  iiri- 
gation  shmihl  lie  eniploveil  at  tlie  st:itioii-hou,-*e  or  upon  the  sidewnilc 
I)efore  llie  teni|»»rani-  >i])]nit  is  .idpisted,  and  that  at  onw  ndfjr  the-  irriga- 
tion a  eh-an  antiH?ptie  dressing  Ih>  ap]ilied  befon;-  the  imtieni  is  lif^t>il  into 
the  ambulance  to  be  carried  to  the  hoApitnl  or  to  his  home.  If  no  anti- 
septic solution  can  be  ubUiined,  wash  the  wound  iu  water  that  Ilus  l>eeil 
raise^l  to  the  lKiilinf;-|>oiul  and  i*(Ktle«I. 

The  patient  haviii);  Iwfii  eiirHi'd  <'ithrr  to  the  hospital  or  to  his  home, 
the  teni|H>nirv  drfssin^r  is  now  to  Iw  renaned,  the  fnieluiv  adjusted,  and 
the  first  dr(-*'inK  applietl.  Tcki  nuieh  emphasis  cannot  be  placed  U)>im 
the  |ioint  that  the  ^fft  <iml  nKrpttv  dratntintf  u'ilt  farr^cfif  infiunurt^  (he 
pr(H/novti'.  This  ilresainp,  therefiin*.  in  a  hospital  should  Ih'  made  in  the 
oporalinjj-room,  lieoaum- lli<-  jfenii-ladvn  air  of  flu*  hoiipltal  ward  i;*  nut 
a  fai'v  place  in  whieh  to  ex|wi.H' a  coruiMiuiid  fraetuif-.  The  in>^tnuueiits, 
sutures,  lijratiires,  dminii)/e-tulM--s  and  i-vi-rvihinjr  p<issibly  n'<piiri-d  for 
tiie  operation  I'hoiild  W  iinuiers<.Hl  in  carlxtlie-aeid  ^tlutiun  (1:40). 
Several  ti>wels  wrung  out  in  a  ttolntion  of  bieliloride  of  meivury  (1  :  500) 
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slionld  Ite  pivparcd  for  u»  aWul  tlie  tabti>  am]  arnuQtl  llie  limb,  iu  vnlrt 
Id  pniti^-t  tin-  wottrwl  rrrini  any  tii»>^.-iihlc  i-*nitJU't  with  a  -iirfaiv  not  nn- 
(Icnil  liscplic,  Tlir  wniniil  itn-lt  slumlit  In-  (•nvcrt-i]  by  anlLri-ntii*  j^iur, 
wliilc  tlif  liiul)  is  miisIkhI  with  Hoa]»  nml  niitcr,  thenshavcfl  iiDil  in-i|!alaL 
irpttn  tbc  limit  U  tlu>n  |Hiiirpcl  n  ^ttimUH)  -loliilioo  of  imphtlialiii  iii  ultii-r 
or  of  i<Mi«lnrni  in  ether.  This  iippUivitioil  rciuovcji  all  the  fiit,  ntnl  iIr- 
n)i|tht}iuhn  t>r  iiiduforni  n>inains  a*  a  layer  u]iuii  thu  ^irf'acv  ami  pmtrrt?' 
the  pari;*. 

Having  niiiile  aiH-utie  all  the  adjac'i-iil  |Kin>:,  llie  woiiikI  ilnOf  rii|iiin« 
alteution.  All  hlrjo^l  and  debris  should  be  witslicil  away  by  a  •anituif^ 
wami  bichl"iride-t^f-muix'iin-  sttlutiuii  (I  :  40(.K)),  The  interinr  u(  the 
wimiitl  rliiHild  Ih'  tlionHifrlily  irrifniteil  with  the  siune  Hiliitiun.  ami  nil 
hi'ni(in'Iiat;e  cnmplrt^'lv  arrested,  IffHii^o  pieceiB  of  btnie  imt  ,iitarli«l  In 
]»*ri«»steiiiii  slicmld  Iw  removed.  The  frapinentc  van  uow  be  udja-lfi- 
uiiil  if  the  displueciTient  is  great  a  silver  win-  ean  lie  iiitr<«eliicixl  ti>  kcf"? 
them  in  plact'.  Again,  it  niay  be  noce!«iry  to  iutnKlne*?.  Ite.iidep  thv  vfi"' 
tlmiu/ijh  tlip  iMfne,  wmie  ilerp  i'at|j;iit  Htitures,  wlneh  are  csirrieil  tlinm?" 
the  miLscIcii.  Deep  .sutures  aw  ni-eessani*  in  all  extensive  ami  gap*'*^ 
wounds  of  the  s<»l't  imiis,  espeeiiilly  when  such  nini>rle»  [u>  the  biifps  s*"^* 
Irii-eps  or  tlie  (|nadneeprt  extensor  nil'  divide*].  Tliew  sutures  must  ^* 
inde|>f'iident  of  tlie  Miperfietal  «,*t.  All  fraf;nienti<  of  fa-eiu,  falty  tis*^^' 
muscnlar  sIh-mI:*,  and  lueeritted  iute};iiment  shonid  l>i-  ent  away  with  r 
8ors,  and  then  a  final  ablution  made.  A  dmimifre-tube  shoidil  In*  in*  '^ 
diiced  into  tlif  liottoni  uf  the  wound,  ami  if  the  woiukI  is  imi  ^illulIl1l  a*^  *** 
drain  well,  rhenr  is  m»  necessity  for  a  eonn1('r-o|H'niiijf.  Sneli  woimil^*  "* 
just  de^eribwi  RH|nire  free  draino^,  and  «iunterH»peniiiir  may  Ik*  ne*^^'"' 
«iiT  in  oilier  to  mwt  the  reipiiremenLs  of  |]ie  ea***.  'I'lie  lube  is  10  '?*. 
cut  off  fln*h  with  the  siirfnec  of  the  skin  and  fatttentMl  by  n  jsnfety-f  ^' 
The  W4nind  is  now  closed  by  eatprut  sntnri's,  wliich  conipleles  the  o|iil 
tive  techni<|Ue.  The  towels  should  now  be  ehniijt"!  nml  eleaii  < 
PubBitituti'd,  w]il<Ii  nhoidd  also  be  wrnti;;  from  biebloride  dilution,  "i 
difssinj;  eaii  be  dune  williout  an  aiia-slhelie  smd.  as  a  nile.  with  li-^w 
or  no  piiin,  M'heii  the  eonipoiind  fraelnit?  is  exten^ve.  it  is  neer-w^r- 
to  administer  ether,  w  that  tlii.'  drespinj;  can  lie  eonii«]ete<l  fix'ni 
iK^inning  tu  tlie  end  wliile  (he  [uitieiit  in  under  llie  lulliientv  of 
anirsthetic. 

A  elass  r>f  eom[H)nnd  fmelnres  is  t»ftcn  met  in  which  the  wnuml 
very  small,  an<l  with  these  ejises  a  iliflrrent  plan  "houhl  be  adopttsl.    'I 
irrijratton  i^^huuld  l>e  made  an-Hind  and  in  tlie  wound,  and  llien  it  nin 
hernietirally  sealed   by    Hprinlclinf^   iodoform   ii|ion  a   small    ]ti<'re 
absorbent  eotton  and  pLiein^;  it  over  the  |ierfaratlon,  and  pnintinj;  p-tyy 
coUudiun  over  it.     This  nii.\(un.>  will   soon  cini^nlate.  the  MKnlinm 
H'nlii)^  is  siir^eidly  clean,  ami  then  the  fnielinv  is  nnidv  for  the  dn 
in}r«.     Thus    sum] I   wnnnds    ean    Im*    lierrnetieally  siide^l,  nu-dium— i 
wotuids  elosed   by  sutnres  and  drainer!   through  the  e:cistinp  omul 
and  lar)!:e  wonnds  drained  by  a  counter-oiicniiiK  !ti)d  sewed  witll  (k 
sutures,  ami  the  fragments  held  tn^tlter  ny  i*ilver  wire. 

Having  <H)inp]et(Hl  the  i>]ienilive  teebtiiipie  in  one  of  the  ihm*  WV^ 
mcntion<-d,  the    juAii'*    nre    iiit\v    inviKin-i)   for    tin*    antiseptie  i|n->.--inp|i. 
Iodoform  pauw  or  a  >niall  pien-  itf  oil-silk   proleelive  .vhotih)  In-  nlai- —  ■ 
over  the  Wound,  with  a  hole  I'lit  in  it  to  sdlow  the  mouth  of  the  tlniinag^^£ 
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inlir-  tn  drain  into  the  iliwu^ings.  ri.Kiof^»rm  puiite  is  ini*d,  becHUM) 
tiirliloriilc  gauiit!  irritates  the  wound.  Thn  bitlilorido  piuze  is  next 
flp|>1io<l  in  luoiio  pi(MV5  over  ilic  iodufunn  pitize  nud  iiround  tl]e  wound. 
Thlt  dri'fwiiiy  t*  niuti*t,  twx-aniie  dry  auliK-ptic  <ht»piiig!'  jKljui.i'nt  to  a 
wmind  iir*'  rtHirrffi  of  iiifVvtiun.  The  Imir-f  nml  wet  puiw  in  held  hi 
Mita  liy  the  applicntioii  of  a  moist  hiiii(la(ii'.  Over  ihi,';  dc^-ji  <lre«sing 
ahtmrbent  cotton    Ls  pWinl  ami    irlaiiii-<l   liy  ti  dry  liimdage. 

Tills  la)*t  dre»iing  nftnnis  a  nienns  of  ^>cnrin^  equuhlo  anil  imifonn 
r»in|in'!^Mon  around  the  hiiib  and  uver  tlie  fnicturc  The  cotton  hy 
its  elnytieitv  ueetimniodatcH  itself  t4i  tlie  .'■wetlinj;  of  (lie  \ians  in  the 
viciiiitv  nf  tlie  fnietiiw.  Tliii-  i«art  of  the  dreiwing  in  very  imiHirtaiit 
im  II  iiR^iiit'  of  {ireveittiii^  innainumtory  i^widlinff  and  f>f  atlonlinu; 
^ytmfort  to  the  |t:iticnt.  Fonr  strips  of  i^h^n-t  in>n  about  one  ineh 
in  width  are  now  lidjujfte*!.  One  stinii  is  u*  [kik-s  down  uii  llie  ikw- 
iprior  part  of  the  limb  and  over  the  hwl  and  iiikui  iJie  sole  of  tlie  tiKrt. 
Two  Ptript-  are  pl:we<l  iijnhi  the  ^ide^i  .*f  the  lej;  and  one  upon  the  front 
of  the  It'};,  and  Itcnt  «>  ilm  to  iitnforin  to  the  sliajx'  of  the  dur-tnii  of  the 
ff<ot.  Over  those  strip-f  pl«-*ter-«jf-l''ari.-*  bandap*-;^  an.-  now  applied,  and 
the  drt-s-iiijr  w  eonipWti.Hl.  Tliew  »ti't|w  prevent  any  lr.K■k^^aI-d  ;w  well 
OA  any  Intend  dl!<]due>iinent  of  the  fructure,  uikI  b1m>  do  nwny  with  the 
ncccwitv  of  a  li«tvy  itplint. 

In  thrif  davha  feni^lnini  Iseutoverthe  woinid,»iid  under iMHitinuoiia 
irriipHJou  tli<-  dmiiui^ji'^tiilK'  is  renmVMl. 

Tlie  .|iiv>tioii  of  how  long  tins  lirst  ilrewing  flmnhl  remain  i*  nn  im- 

itnrtant  one.  K3:|HTienee  Uufi  lan^t  that  no  splint  shoidil  U'  lell  on  u 
idth  lonjit-r  than  eijrht  days  without  an  ini-pection  of  iJk-  c«'ni|K)iind  frac- 
ture. The  nnihor  ha^  M-en  sevend  bod  reituUs  ansinjr  from  n  m^Ii^  of 
tliift  rule.  In  one  ca-^o  a  fraeture  which  %«!.■*  jikilfnllv  dpcjwe^l  with  plaster 
of  Pans  was  fir?-!  examined  at  the  expinition  <»f  wx  wwkt*.  during  whieh 
time  the  patieiilVjii'iieRil  condition  W!t-i  in  even-  way  sjitiNfacIory.  After 
removiiiji  tin-  >pliiit  the  I^Kinc  wn*  found  |>rotnidiiig  and  considerable 
union  hiwl  taken  pinw.  .\n  o'^teutomy  e«inwteiJ  ibe  deformity,  and  in  six 
athlitional  w*-ek-  a  wrfertly  sati^ifaetory  re^inlt  iolKiwcd.  If  ihi^  firaeture 
had  Ihi'I)  examini^Hl  in  cijfbt  day.>i  after  it:^  i\Hvipi,  ila-  protrur^ioD  of  the 
Intnr  »'oiild  liave  Ihi-ii  ileteetetl  and  the  faullv  |M)r<ilion  reeliliiHl.  A\'hile 
thi^  ri-«olt  IK  exceplioiial,  kiicIi  nnfoi-ttinale  oonipli<-;ition-.  eiin  atwnvrt  lie 
obviated  by  u  nnitine  in^jM-eiion  of  (he  fracture. 

Tlien*  an-  ■u.ine  i|uention«  that  are  of  (jniK  intere^Dt  when  dinv^uxivd  in 
lhi>  li^ht  of  reeeiit  n^velationtt  in  ctui^ical  |iatliu|i^',  and  which  eall  for 
s|ierinl  study  and  ol>^'n'ntton  In  enniieetion  with  ihe  tn-atiiieiit  of  eDin- 
(kxiikI  frictnres ;  niieh  aii-  mali^'nant  disr-a--^-,  Icnoi<.niy,  heading  by 
Hehe<Ic'*  nn-tlioil.  aHipulatinn,  the  otnver^lipn  of  Hini]de  fmctureji  into 
OfinitxHMid,  and  coinjMiiind  fnielnrf-*  involving  the  ninjor  joint.-*. 

The  'pu'i'tloti  of  nmltjrnant  di«'a.-e  foMowin^  fnu'Iurc  i;*  an  e.\eeedinply 
important  one  in  t*iirni(«l  pntholnjrv.  Tlie  Inte  I>r.  S,  I>.  (Jntrw  pniniiil 
ipiil  the  ini|Hir1uiit  fact  that  almost  liulf  of  llie  eamn^  of  malignant  U>iie 
diHiLo-i-  lun  Ih-  lrutT<l  to  tniinnall>-ni. 

TIk*  luithor  iittfiitlv  o[M-nit(-<l  u[Mtn  a  child  with  an  tmmen.<«e  nm-omn 
apon  (hi- occiput,  Tlie  child  had  -iistainiHl  a  hea\'y  fall  ujKtn  the  back 
m  the  laud  hix  months  pn'vioiisly,  followetl  at  once  by  the  development 
uf  a  lai^ge  ha>matunia.     The  hn'matoma  wat^  nut  inciMxl,  and  a  linear 
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fntctvire  cxislwi  benratli  it.  For  jionie  wcckti  nftor  the  injiin' thore 
niilliiitg  HiMicial  cxpeptin^  tlic  prfscm-e  of  the  ha!niutoma,  but  ibc  iinwr 
Uicn  Ije^n  to  grow  very  mpidly,  and  iu  les^  tlmii  hlx  iiiouUu-^  t'roDt  liie 
receipt  nf  the  injury  the  «irt^iiim  waj^  nmeh  hirjrtT  than  the  i-hilil's  hnid. 
The  [iBtient  tWtsl  some  week.*  after  an  iiieompk-le  oi«orati«jn  fur  rem-fval 
of  the  liimcpr.  1  hiivi-  iii:iiiy  hwiulifiil  siKritiivn.-  illiL^tnititif;  tlie  fartthw 
a  fnietuiv  niiiy  t«-  the  stiirtin)j;-|ioint  of  lliis  \iirifrv  of  tnrnor. 

The  proiLTiiu^i-';  <jt'  Kireunia  aiVecthiir  Xhuxv  iij*  a  rej^iilt  of  frueturc,  whik 
gmve,  is  iH)l  iiwt'Hwirily  liilnl,  proviuL-(l  (lie  lunior  is  reeo^nized  Mw 
gkmhilar  swelling  app«ii"w  ami  the  o|N>rarion  is  ]>erfoniiwl  iitrU  «ml 
inehules  the  tissues  far  fnmi  the  wat  of  di>>cnM!  and  the  horn-  it^lf. 

Kpithelioiim  also  may  develop  iudireetly  as  a  n^uli  of  a  rtniiiiriiiiiil 
fracture,  but  thi?*  inalij^iiaut  gi-owth  Uw  itc  orijriii  from  the  (<oft  tii*iH:s 
in  conntviion  with  a  siiiu^  li-udin]^  down  to  mt'iNiMfl  iHUie.  If  a  t^imis 
is  not  healed,  it  lyeeomtv  lined  with  epithelium,  nnd  n  diseharge  of  ultur- 
oxxfi  piL>i  thnm^h  it  from  time  tu  time  sett^  up  an  irritation  M'ith  a  pn*- 
lifenilion  of  epithelial  eells,  iiml  e[>illieliftnni  may  in  lliis*  way  i*eoon(liirilr 
tleveiiip.  While  the  epitlieliomii  is  tuA  directiv  wiiiKX-ted  with  (he  x'-ii 
of  fnieture,  as  is  the  ease  in  Mireonin,  iieverlhelefs,  the  diseiun-  mnv  hue 
it^  origin  in  eonditions  arising  from  se<{ne;<1  ration  in  u  efinip4»ini(l  fnr- 
tiuv.  The  elofture  of  ginnw?;'  iit  eoniii'elion  with  uuen^i»  following  ' 
fnuitnre  should  ahvnyn  be  aiiixHl  at  by  the  BuriKPon. 

Six  years  afCfi  the  author  ealled  altejition  to  tenotomy  in  the  tn-atnirifi 
of  eoiiipouiKl  frac-liiix-s,  uiid  in  a  mtmlier  cf  vu^^  simv  then  he  luis  h<'0 
impressed  willi  the  viilue  of  the  npentlioii  in  nil  iil>li<pie  er>ni]Hiinitl  rtv* 
tuw*,  as  ivell  as  in  nuiuy  simple  fractures.     Ten<rtomy  relieves  at  vo^ 
any  coutmetion  of  tlu?  muwies,  peniiite  the  fni>;ment6  to  l>c  plnnil  in 
accurate  <.»!i]>tiitii»n,  and  aeeun-s  physiolojiical  ri'i^t  to  the  fractnrt!:.    '^ 
afii)r<ls  alsi)  ^n-nt  eoiiiforl  to  thi-  ]ii)1ient.  fln<l  in  u  valuidile  meiina  ^ 
fixation  (luriji|f  (he  first  ten  days.     Ti-noir^ny  may  l»e  em|ilfrve<l  uy^ 
the  temlo  Aelnllis,  upon  the  Icintstriiig  miiH.*U*s,  upon  the  temhm-  of  tl« 
arm  and   fominu,  aud  even   iiikhi   (Iw  slennM.-leid4KniiLstuifl  nmsele   '* 
fractures  of  the  clavicle.      In  sevend  itincfi  of  (-(mipoMrMl  fracture  of  * 
tibia  where  the  line  of  fracture  was  )]ana11el  with  the  loop  axis  of   *J* 
bone,  with  considerable  se[»iiKition,  »  lMirse.«hoe.loiinii(piet  luis  Iw-eti  ftit-iw* 
to  Im-  a  m<ift  valuable  instrument  in  eKj-iinfr  the  lonp  figure.     The  in?*  ^ 
ment  bv  pressuiv  overcomes  the  lateiid  se]uinilion,  jiis(  as  u-no(oni\''     ;■. 
relaxation  overcomes  the  oblif|ne  displacement.     The  pad  eaji  Ik-  upp  •'V" 
upon  one  Fidu  of  tlie  btjnt-,  and  prwvunr  be  made  by  applying  the  «C^  - 
pnd  over  a  ihirk  pla.ster  liandnpe.     The  «'rew  oui  lir  pradnally  ti 
ened,  and  in  a  few  days  the  Ixine  e:in  Im-  approximaleil  and  the  iiis' 
ment  di.sciinled.     This  Is  a  Nder  and  more  siUisliirtoPi'  ia-^tniment  tl 
the  appanitUH  deviwHl   by   Miilf^ii{;ne.     Mmteular  spiLxms    om  in   ni 
ea««  be  overeome  bv  |)0!*ition.     Keluxation  of  the  muscles  will  alw 
n'lieve  the  s|)asm.    The  use  of  suI]ihonal,  as  well  as  of  many  odier  dnC^-^Sj 
ho?  been  sii^ested,  but,  as  a  rule,  ihey  do  not  relieve  the  eondiiion.       ^H 

Henlitif:  liy  S-liedeV  niediiMl  is  ellet-Ietl  by  tla-  inlervenhon  of  bh*-^^* 
elots.  It  luLs  nsuallv  berti  tmifihl  that  bhni«l-t'lots  iu  wounds  are  nle-^^  " 
eles  to  rt'jNiir  by  primary  intention,  and  tluit  thew  clot*  act  mt  Uav^"^ 
blKlies. 

Fluid  blood  and  clots,  if  perfectly  aseptic,  are  valuable  adjuncts  in        ^ 
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ref»air  of  compoiiml  fractiirp-v.  They  are,  Imwever,  nii,»!?t  potent  wJiirces 
uf  evil  if  any  iiiluulimi  ruaL-liii-<  tliu  elut  tliroii^li  eun-lL-.s^iii-sis  yi\'  \\\v  siir- 
ge<in.  It  i.s  a  mu^t  vuliialjle  cotilrihutiun  to  the  trtitluieiit  of  com|Kmnd 
fracldres  if  the  bluod  whit-h  e*';i|ies  betw^^n  the  eiiJs  uf  the  t'nij.ntieiita 
can  Ih-  iu  ihe  future  iitilizcil  jl**  a  nimuA  of  hastt'ning  nml  iwrfei-ting 
union  Ity  j>niiiury  intention.  Tho  rea»uii  why  ho  im|M>i-t;iiit  :i  jiriiiriiilt' 
in  i^tir^cul  |Hithi)Ui^y  ha:^  iH^fti  hi  long  tiiikiuiwii  ih  cxitlaiiinl  hy  Uie  hurl 
tliat  bloo<I-rInt!»,  until  ripici  ns<*iwis  was  establtsUcil,  were  reeogtiiKed 
wmix.'es  of  septic  infection.  If  all  the  sumuuKliiifr  parts  in  vvvvy 
cximpc)un<l  fnit'ture  are  nuult'  at*epti**,  dote  ami  Huid  hlmxl  cjin  W  utilized 
Inr  the  piirpniie  of  henlinj;.  Anrthin;;  .«lii>r1  of  absftlnte  sury;intl  oli-nn- 
linc^'i  will  convert  tUeso  elutf«  and  the  hh)od  int<f  tlangv.'rou&  agents  of 
infeetitin. 

Anijmiatuin. — Ampulntiim  of  tht-  limb  in  LX>m]>ound  frectiuv  waa 
fonnerly  re-sorted  to  with  jri-eut  fivi|ui-ney  in  hofipital  jirnrtiw.  B«>fore 
the  illt^Kl^etil'ln  of  antii^'ptiis  pyifnna  iK'Stiviycil  iho  lift-  of  almost  every 
patifut  sufleriiif;  from  winijHUiml  I'nwturi'  who  wiw  linmjrlit  to  u  hirjje 
nietPiiiMililan  h*w|>ital.  The  time  is  williin  uiy  own  n-colh-ction  wlieti, 
in  Ik'llevue  Hofepital,  ainpnlation  wa»  inime<iiatcly  |Mrfonne<l  as  a  rou- 
tine timtmenC  to  prevent  blood -imiiionin^  upon  the  iidniittanoe  of  u  com- 
pound fracture  ;  and  thL*  operation  wa.-<  eimsiderecl  by  mui^oor  as  offer- 
inj;  to  the  [wtieut  the  only  vlianw  of  recovery.  At  (he  prej-cut  time 
linihR  an*  mvcd  whlcii  would  then  have  In-en  snfi'ifiee<l.  anif  it  Ik  a  rare 
event  to  witnc?«  an  amputation  in  o>nipnind  fnwturi'.  Kxtensivc  i'nu-- 
tun*  of  tlie  biine  witli  pi""trii.>.ion  of  the  fni^nienls  thnnij^h  tlie  Mift  titnir- 
ttirn^  wonhl  not  now  fomiiin  indi«ition  for  anipufiition  unites*  the  soft 
(itruciure!*  were  batlly  lacvratwl.  Konnerly  the  his-  of  a  few  iiiehcts  of 
the  lM*ne  ealtc'd  for  primary  amputation,  but  thiiit  ito  Ioniser  offers  an 
indication,  for  the  hones  are  bmujjbt  tojp.-ther  by  (*ilver  wire,  anil,  though 
the  limb  may  1h-  shorler  than  its  iVHow,  the  iuciiiIht  is  stilL  n-lainei], 
ami  elevation  of  the  shi*c  cotiijM-'iLsalea  fi>rany  slight  irrcgnlaritA'  in  the 
length  of  the  limb. 

The  litnitH  within  which  amputation  in  compound  fruelun'  may  !«•  re- 
«ortM  to  are  now  exoiee*lingly  narrow  and  rrstric-tttl,  and  thi,"  clinical 
liift  is  one  of  the  nnwt  notalde  steps  in  the  ndvaiici'  of  modern  surgrry. 
jlnolher  important  i»oint  in  refcrenee  to  amputation  in  onniiwuud  fnmurc 
ii»  tile  proiRT  line  of  treatment  to  Iw  puifiiud  up  to  the  liuie  of  the  <t|H»- 
ratton.  It  often  lui|»{H>ns  tliat  a  patient  is  snffering  too  profoundly  fmm 
(thock  to  make  it  exmHlient  to  amputate.  In  thf->e  eases  gn-at  benefit  is 
tu  1m;  deriv«<l  fn>ni  deferring  the  aniputalloii  even  many  days,  until  the 
mndition  is  such  as  to  justify  the  o|H-ntlioii.  Kormerly  this  could  not 
\te  pnu'tistnl  without  suhjccling  the  {latient  to  a  givater  risk  t'l-om  septic 
infection  than  would  l>e  ineiirnHl  bv  iiii  amputation  during  shoek.  If  the 
vrounH  in  at  once  made  asrptitr  ano  eomnresses  are  plaroel  over  the  frac- 
ture to  control  the  hemorrhage,  ami  tliese  compresses  do  not  extend 
higher  ihiin  ihi-  wounil  itself,  the  nniputatioii  can  be  deferral.  It  is 
ini|»ortant  tlwt  tliejM?  oimpii-s.-^-s  Ik-  applied  only  over  the  wcniiul,  aii<l 
that  no  tonniiipu-t  or  any  other  form  of  4-<iiupn'>.^i<>n  be  applied  to  the 
limb  in  tho  eontinuitv  of  the  artery  above  the  injim-ii  part  for  any 
length  of  tune,  since  If  this  ifi  done  iheif  is  danger  I'f  ginigrene  In  ibe 
flaps  after  the  amputation.     Iu  one  raw  gjingivne  foUowwl  an  auipiila- 
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tion  of  the  Icp  wbcro  a  toiimir|iict  had  Ih-ch  plnctxi  over  tht^  foi 
ttrten-.     This  potiont  was  brought  to  tlic  hotspilal  fi-oin  a  ncighlH>i    _ 
toMii  with  a  totirui(]uet  upon  the  ft'tuoml  artery  fur  the  purpuoe  uf  anv.M-] 
iii'T  henuirrha^  in  a  c<>ni]K)iin(t  fnu-titn'  of  1ht>  h-^,  anil  I  ualt  altentitm 
to  the  ca«'  in  order  tn  eniphasizo  forv-ilily  this  |xjiut. 

Tlie  euiivi'iviMii  i>f  .sniiplc  I'nictnrfs  iiitu  i-«tni»oini(l  nr  complicated 
froctiires  may  Kiip[K"ri,  csiMTially  wlicn  the  nni^-iiUr  spii^im  i**  giTJit,  <'r 
iJuring  the  trdii^iKirt^itiuii  of  a  {Nitleut  suHeriiip  from  a  sim]4r  fracture; 
ur  there  may  be  8|KiiitaneiMts  convenHJun  by  meanf  of  tlie  ne<>r(JiiU.s  of  a 
vtmall  fra^Tae^t.  An  ab>iiv<>  Kiib^Hipiently  form^  and  pn?  tn  HCt  fretr, 
and  the  wat  of  frneHu-e  i»  expofted  to  the  ainiojipheif.  The  niilliur 
ha.<  oh.-i^'rved,  for  example,  a  PottV  fracture — that  is  to  ^y,  a  fnn-- 
tun*  of  the  fibida  three  inche?"  alw^ve  the  tip  of  thy  extenud  malletjlu-!^ 
wall  a  laeemtiou  of  the  deltoid  li^ment — converted  after  st-veral  wit-kd 
into  a  typical  compound  and  eompltejited  fractnrr,  owing  to  the  lie- 
rn>si,4  of  the  distal  frjf^nient.  Nipptirative  arthriti.>>  of  the  ankle- 
joint  eiir^iiwl,  with  cairifs  of  the  a.H-tnigalns.  The  nnlile-joint  wns  opened, 
the  (.arioui*  fra^rment-^  rennive<l,  tlie  joint  freely  irrijpited,  and  an  anti- 
iseptic  ilrei*iiii>r  npphiHl.  The  ]wificnt  ifcoveri-<l  in  a  lew  wi-ekj'  M'ith  a 
iist^ful  joint.  The  possibility  of  nature  tmii>forn»inji  a  simple  fracturt 
into  a  c^miplieatcil  one  niui't  utit  Ik*  overKxrked.  In  Mich  vw^v  pmnipt 
snrjrinal  interferenee  may  arrcj^t  the  projjresM  of  the  di-itai«'  ami  eflwi 
jM-rfcc^t  re-sTuration  of  n  joint ;  otherwise  thi;*  complication  Icadjt  to  im»- 
paa^ilde  ilaiiiilUT,  if  not  to  Iof^  of  life. 

The  trwitiiii'nt  of  eomjHinnd  fmi-turi's  involving  major  joints  hajilMN'O 
entirely  ri'\oIutionizeil  sinee  the  iiitnKlucliiai  of  aM'plic  t^uiyeiy.  Tiie 
nnitaiit^fac-iory  rej<ult«(  in  fmctiire-di ^locations  arc  due  in  a  larf^e  mf-asiirti  < 
to  a  want  of  rigid  awjwi!*  on  the  one  luinfl.  and  a  t»*o  i-xtensivf  ojiorative 
inlerferi'ni'4'  on  the  oilier.  For  example,  the  joint  may  mil  1h:  i-cndenil 
thoniiiyhly  Hrfrptic  at  the  bc-£riniiinjr,  and  may  be  toe*  eitensuvely  iDter- 
ferwl  with  as  n'^ards  operative  pnx-eihiR's. 

In  the  171  eomjKaind  fraeJuretJ  involving  joint.s  rei-i>nled  iti  tbr 
ItHK)  wi>*c:*  referred  to  lielow  the  iv-sidt.-*  a:*  regards  the  iisefiiliHiiti  of  lite 
joint  have  been  in  nearly  all  the  en«'!«  ]>erfecl.  To  have  a  etini]Mi(ilwl 
fnictnre-di'iUH'aiti^iii  of  the  ankle-,  knee-,  elbow-,  or  shoiihler-joini  n-- 

Iiaintl  with  enniplele  re^'toniliou  of  function  i-i  the  aim  of  llu*  Mirgeoa. 
n  one  of  ilif  ejw»i  the  asinigahi."  extriuhil  fnan  (he  joint,  and  was  n-iu- 
rtertrtl,  unil  |HTfi-et  niovenicnt  of  the  joint  folKiwcd.  TlieM-  ideal  routu 
are  to  Ih;  obtained  only  by  the  exercise  of  great  care.  lu  all  fiwiare- 
diKlorntioiis  the  joint  Hhonid  be  inimediateiv  rrndenil  nbsohitely  aseptir 
by  ihiironjrli  in'igatlon.  llie  drainage  ^Imnfd  Ih'  entirely  aeroH>.  the  joiul, 
I'tlicnvjjic  ti  p<»ckel  for  tlie  retention  of  inHimmialory  exudates  i>*  sure  le 
(brm  in  the  lidii  of  the  eapiiiide.  Tlicti'  pnKlmt:-  nnder  «'rtnin  (^>Dditi()n:<- 
are  wnn-e**  of  great  danger.  A  carefiil  ftndy  of  cawc  of  fnieluro-di*- 
hication  reveals*  the  liihtnry  of  an  abfirefW-fcmiiation  iifxai  the  Hde  of  tlte 
joint  ((pposite  to  the  original  wonnd  several  weekt-  afier  the  injnr>-.  T\th 
coiiiplieation  may  l>c  obviated  bv  (nv  dniiiiage.  It  i.-*  not  Htifticicnl  le 
flrain  one  .side  onlv.  and  that  side  tlirongh  the  originni  o)H>ning  into  thr 
joint,  but  tliv  lijiie  mil."!  pas-^  entirely  thnnigh  and  aen>)^s  tlie  joint 
rhywuhigieal  ivsi  for  many  weeks  muj-t  then  be  securcil.  and  no  pu*ive 
motion  employed  for  at  lea.<it  ^i:;  weeks.     Pamive  ntoiitm  (uo  £rarlv  rin- 
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ploved  has  often  excited  iiiflaiiimation  which  luw  Iwl  to  suppurative 
Hrtiiritis.  Aotivo  iiuiiion  Diiist  follow  in  its  turn,  but  not  for  some 
(Blue  -AfifT  tht!  cmploynipnt  of  |Kis.*ivt'  motion  and  tnussugc.  A  proptT 
i^pK'iuTf  in  tlie  fin[)l(ivmt.-iit  <>t'  i1k«c  dtlferuut  agcucies  is  luoet  import- 
ant in  oHer  to  reach  an  idiitl  nsult. 

The  complete  histories  of  tlit-  one  thousmid  raws  of  foiuimiiml  fmo- 
tares  have  been  carefully  recordeil.   The  genenil  Hunniittry  is  iw  followH : 

Slcull 178 

Nualt  nular,  msxillw,  mnd  peile)lx>  . , S9 

Arm -10 

Forennn ■ 41 

FiDf[Cf«  Slid  low 9'' 

Ilium,  cUvicIo  .   .    ■    ,           ■   i   . 2 

Thigh     .   .                      87 

Ub     -    .    . 295 

Fnctar»  involving  sbmiUlvr-,  rlbov-,  or  irnst-jointa  m  &  result  of  diwase 

(M- ftniideni            ■        S9 

Fnctutw  luvolTinR  hip-,  knee-,  or  ankle-joints  w  s  rwull  of  cUwroM  or 

uoidMil .....  S5 

Fnuturva  involving  carpal  itr  meUioLrpal,  tanuil  or  mtUlAnul  joints  M  a 

reault  of  diwsao  or  accident 47 

1000 

Now,  followijig  the  example  of  surpiunl  wriferR  who  have  earffiilly 
tn1>iilnTi-<l  the  rrsiilts  of  treatment  in  coni|Mjniid  fnietores,  the  nntlior  luw 
eltiuinatt^l  ull  iIiom:  ca.'fcs  in  which  primiUT  anipulatioiiH  were  iJerforined, 
iH-tniLsf  llu'v  do  iK>l  oomTni  the  point  at  iK-siie,  and,  aei^onlitig  to  the 
practice  of  writers,  has  rejected  nil  those  cases  which  died  of  hen]<trrluigp, 
colIa[ii«,  shock,  etc,  within  fnrtveight  hours ;  in  fiiet,  nii>st  of  ^iicli  roscj; 
died  within  a  few  hour:*  iifter  injury.  He  has  alw  left  out  caws  of  c«nn- 
piiniiii  fraetun^j'  of  ihi?  liand  and  ilmt  as  too  iiistjrniiittnut  lo  be  classed 
with  rtmipouiul  traetiircfi  nf  tlic  liinji  bom-?*  or  of  tin'  skidl. 

In  the  total  of  ItKX)  wniitc<Tutive  (and,  uf  course,  nnsclccted)  cases  of 
ocHn[H)uml  fnietutt^  ])roduced  by  trauinatiHiu  or  by  o|ienitiott,  there  H'ero 
101  deaths,  W  priman."  amputatii»ri.>i,  anil  4  en^a  where  the  resnlt*  were 
nnktunni  on  aeemntt  of  the  n.'nuival  of  tlie  jwtieiits  frtmi  the  hospital,  at 
their  own  n-une.'^t,  inuiietlintcly  iiftcr  their  adniirlaiice.  hi  the  101  diiitlift, 
S'2  ti'iftX  within  furty-eipht  hours  after  the  airident  and  during  !'h(K'k,and 
ei)n.«tK{tient ly  thest^  deaths  sliould  not  be  included  in  any  fif!;nres  t4>  n.'H^vr- 
tain  the  percentage  of  mortidity,  liecansc  the  patients  died  before  anv  plan 
of  tmitmeiit  coald  Im?  adopled  Iwvinj;  reference  to  the  re(Kiir  of  the  Irac- 
ture  nr  to  the  prevention  of  septic  infeetioii. 

The  remaininji:  IfJ  ileath><  oeeurre^I  fmm  the  following  causes:  One 
from  tuberculous  meninnritis  folloiviii^  stane  ww-ks  after  a  resection  <»f 
till?  hijHJoint,  .St)  that  tliis  (tits*;  dini  futm  other  ejuises  than  .-ieptie  infcif- 
tion  ;  another  from  nnemia  in  chronic  Rrifjht's  disease  one  week  ui^er 
wiring'  the  patella.  The  woun4l  wa.s,  however,  healed  and  iwrfei-tly 
a-scptie,  w  tliat  thi»  case  diiil  from  (ttlier  causes  than  neptie  inlVvllon. 
Another  died  one  month  nJler  trepblnitifr.  fnmi  exlinu?^ti"in  and  iiuinilion, 
with  the  wound  (M^rfeetlv  hiiiled  by  prinain.-  intenlion,  and,  a.-^  shown  by 
the  aulM|ii*y,  with  no  evidences  in  the  brain  of  the  p:ilhological  eliunirca 
oftH-p^is,  t^i  that  df«(h  in  this  catK' cannot  be  atlri1)Ut4Hl  tci  septic  iiitee- 
tion.  Two  other  i-!i-ses  died  from  irrepunible  dumajce  t*^  the  brain,  in  one 
Vbl,  I.-M 
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of  which  the  lock  of  a  giin  wag  driven  Uirongh  the  "dtull  into  the  bniin, 
bikI  in  tilt'  uther  u  fracture  at  the  Ijui*  was  founil  at  the  autuuj-v  in  aiWi- 
tiiHi  to  the  fnicture  of  the  |>iinetiil  Ume,  w  thai  deaitli  in  iieitlHT  of  lhi-<' 
tw(j  cwses  wiu-  (liie  tu  nyieniirt  or  *j)tl«eniia.     Four  otht^r  eii.-ses  (lie^l  fn>m^ 
ei*rel)nil  softening,  which  wui!>  Mtitutei)  nt  a  Jiftaiiee  from  the  r>ri^nu^ 
woiniil.     One  ease  died  from  diphtheria  after  the  external  wound  of  th^ 
eiini})4>tHicl  fmeturo  Imd  heuhfd.     The  wound  was  a«cptie,  ami  van  neve-^ 
ihi-  seat  of  any  di*rtiirhanee,  and,  as  the  diphtheria  afteeted  the  lnn»-ni  an^j 
tru'.'hesi,  the  cause  of  death  niif*  in  no  way  eonneete'I  M'ith  the  frartur^^ 
althou^li,  uf  *sHir&e,  the  time  was  Unt  hIioH  tu  have  the  huue  tinnly  uniif^H 
One  «ise  (if  <»im]x>iind  fraetnre  of  the  sUtill  dieil  on  the  lifth  dav,  hut  in 
this  ease  the  patient  wae  suflering  from  a  fracture  oi'  the  fipine  wliidi— 
enused  hi^  death  by  myelitis.     One  a%sm  died  within  forty -ci^hl  hours  ■ 
after  admittance  from  cerebral  abscess  connerted  ^itha  punctured  fractiipc 
of  tlu- ^l^ull,  wliii^h  had  been  op-rated  iiiKin  two  wec*ks  pn'viourily  )na 
siirjfCdii  ia  a  nc-ij»-hhorinf;  town.      Purine  the  patient's  «X)joiim  in  tlie 
ho>ipilu|  he*  wiw  trephined  and  seven  nunc(>.s  of  pus  wvtv  evacuale<l  fnjm  j 
the  brain,  but  he  die^l  a  few  hnur!^  later.     Thin  nm'  in  exelude4l,  on  ttie  H 
gronn<l  that  the  patient's  in)iir\'  was  not  treatwl  in  the  boxpitiil,  snd  ™ 
that  he  did  not  enter  the  hospitnl  until  within  forty-ei^bt   boure  of 
his  death.     Tlie  death  wa.s  ele:irly  due  to  scepsis,  but  the  cireum^anftf 
were  such  as  to  relieve  the   hospital   surgeon   from  all  ref-iRiusihiHir. 
One  cose  died  after  forty -eiffht  honrs,  but  it  was  a  en.-^  of  jiriuuiry  .impu- 
tation.    The  [Kitient  xnis  run   over  by   a   locomotive ;   btith    fi-et  \ii*w 
cruiihcd,  aud  the  liaugiug  toea  were  removed  m  soon  an  bin  eonditiou 
would  permit.     One  cam',  similar  to  the  last  died  from  a  eru^Jteil  fcrt 
ninety  hours  after  the  aeeideiit.     The  iKitient  was  over  sixty  years  of  a|?t, 
and  never  reacted  fivni  the  s-lioek.     The  remaining  eiirie  of  death  \™.*dBe 
to  leptomeningitis,  which  occurred  fifty-two  hours  after  trephining,  awl 
wart  due  to  iwpsig. 

Finallv,  in  order  to  arrive  at  the  mortality  in  thta  list  of  one  thmmnl 
coni]H>un<3  fraetui-es,  there  must  be  deducted  from  (he  original  lOtW  awM 
60  primary  auiputations,  iH;eaufie  no  treatment  of  the  fnii-tiire  it?«*lf  iru 
uiulerlaken ;  S2  deaths  fi-om  sluH'k  oeseurrinf^  within  forty-eight  horns 
bei.-ause  no  treatment  wax  l)egun  ;  4  ca-n's  where  the  result  is  unknnini, 
bei'ause  the  patieiitH  left  the  ho^pitid  of  their  owti  aeconl ;  ln.5  rasts 
of  compouna  fractures  of  the  fingers  and  toes,  becauw  they  are  Ir* 
insigniiicant ;  also  18  cases  just  nientione<]  in  detail.  There  then  rpoaia 
681  ctt9es  of  com|)ound  fnicture)?  with  one  dratfi  due  to  jm'^mu.  Thii 
givef*  a  drath-rate  of  about  one-seventh  of  1  per  cent.  The  reduction"^ 
thedcath-mte  fnini  -18  jH^r  cent.,  which  half  a  century  ago  was  eonsiilrrpf 
a  brilliant  achievement  and  a  result  which  was  thought  worthy  of  piihli* 
tion.  lo  tliut  of  oue-aoventh  of  1  per  wnL  ru-preseutti  what  sur(»ery  lui^  dt* 
Jor  the  ameliomtitm  of  human  Mufleriiig  aud  the  imwen-ation  of  life  in 
this  !i|>eciiU  field  of  surgen.'.  To  l*as1enrand  to  I.iHter  the  proftaaJonW 
ii)di>hti-d  for  tbi>^  ^nsit.  work — the  fonniT  as  tJie  diseovei-er  of  the  niiBB^ 
and  the  latter  as  the  one  who  applied  the  discoverv  to  surgery. 

GomplicatioDB. — Cvmjttk-ations  during  and  after  rrjAtir  of  Jlratiiit*' 
forms  a  mu^t  ititeresting  subject  fur  uh»>r\'otioii  and  sttudy.  The  cnnt- 
plete  usefulness  of  a  limb  is  not  fidly  restored  aa  Boon  as  the  Jhtrtiw 
Las  been  repaired.     I>uriiig  the  process  of  rc{niir,  as  well  as  after  uuJ^'o 
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in  cnmplete,  it  is  posj^ibU'  for  many  cora|iliwition8  to  arise  that  require 
special  twitiiif-nr. 

Suff/ivif  nnjiht/fema  is  a  coiiUiiit>n  that  is  often  met  with  in  the  mnn- 
agement  (if  fnicliires.  This  c»nsist<5  of  the  entrance  of  atmnspherie  nir 
into  the  meshes  of  the  conueetive  tissue,  and  is  termetl  "  siii-ciisil  (;iiiphy- 
soma"  in  distingiiiali  it  from  emphysema  of  the  UmK-  The  tWHiroe  of 
the  infiltration  of  the  air  into  the  eonnective  tifisue  may  Ih;  from  injury 
uf  ihf  hing  in  fnu-ture  «f  the  rib,  in  whii^Ii  i-ju-e  llie  enL])hysi'tiia  has  l»pen 
«I>scr\T(l  to  n'Hch  to  the  scM-ofuin,  and  at  tiiries  it  niny  sprrtid  over  the 
face,  so  that  the  patieut  is  unrec^-ignizahle.  The  air  may  escape  to  siicli  an 
extrnt  as  seriously  to  enibsiriiiMrt  respiration.  Another  souree  of  emphy- 
sema may  be  from  the  penemtion  of  giuses  as  a  result  of  putrefactive 
changes  or  of  the  growth  of  pas-prodncing  baeilli  in  the  tissues.  There 
are  onlv  a  few  ea*os  oljaerved  of  emphysema  in  simple  fnietiires ;  the 
majority  of  tht?  case*  have  been  com plioat ions  in  ooui|>oinid  fnn'turoa. 
Or  ihe  gas  mav  es(a|M>  from  a  woimd  in  ihe  int<^8tine,  nrevou  from  the 
air-sinuites  in  the  hmw^  of  the  face  and  ^kull. 

If  the  enipbyse^ia  ariswi  fnim  injury  to  tlie  lung,  no  interference  is 
indicaieil  imlcjw  the  emphysema  is  so  extensive  as  to  pDHhu-e  dyspnnea, 
in  which  case  free  incisions  can  Ik?  made  or  the  air  allowed  to  escape 
through  a  Iroenr.  The  iiir  is  usually  absorbed  in  a  few  weeks,  and 
pHKluces  no  harm,  since  it  hius  been  filtered  in  its  jMWSijge  ihmugh 
the  luuga,  and  is  therefore  incapable  of  setting  up  inflammation.  la 
<asc  the  condition  arises  from  putiTfaetive  elianges,  the  application  of 
the  principles  of  antiseptic  surgery  is  inquired ;  if  fr<jiii  n  ivoiuided 
intestine,  a  laparotomy  must  Ix'  neribrmeil  at  once,  the  peritoneal  cavity 
rendered  asejitir,  and  the  wound  closed. 

(Eficmti  consists  of  the  iuliltration  of  scnms  fluid  into  the  iutei'stices 
>f  the  areolar  tissue,  and,  unless  it  is  due  lo  some  organic  dwcasc  of  the 
li\'er,  kidney,  itr  heart,  is  the  result  of  ti>o  light  bandaging  or  the  sudden 
removal  of  die  splint,  or,  tinally,  of  oMiteration  of  the  large  veins 
fmn»  thromlxwb!.  If  due  to  Im-al  causes,  the  fwiema  usnnllv  disappears 
after  the  reaioval  of  the  cause,  or,  if  to  a  luss  of  support  ol  the  vessels 
by  the  removal  of  the  splint,  the  ledeiua  nipitlly  subsides  as  sihiu  as  tlie 
function  of  the  limb  is  restored.  Placing  the  limb  under  a  faucet  and 
douching  it  alternately  with  iiot  and  cold  water  \vill  stimulate  the  circu- 
lation ;  and  this  treatment,  aided  by  the  action  of  the  muscles  when  the 
]mtient  bi'gius  to  walk,  will  relieve  the  condition. 

JJfliriuiii  trrmciiM  nnd  trunmiilir  dfVtriutu  aiv  two  cnmnlicatinns  tliat 
frwpicntly  occur. '  The  differential  diagnosis  is  often  dinirrult  to  make, 
hut  tremor  in  the  limbs  and  an  aU-olmlic  history,  with  absence  of  fever, 
tioint  to  the  former  an  »>ntrasted  with  Ihe  liilter  (vmdition.  In  both 
forms  of  delirium  the  mtient  has  delusions,  mutlers  inctihenently,  is 
■WWn  violent  and  excitable,  and  has  a  dry,  tn'mulous  U^aigue  accom^Kmied 
by  free  diaphttresis. 

The  treatment  eonsists  in  placing  the  fraeture  at  once  in  a  plaster-of- 
I'aris  splint  and  watching  the  patient  carefully,  even  to  the  ejttenl  of 
employing  a  special  attendant.  If  t\w  deliiium  bec<jmes  too  active,  and 
it  is  impos^hle  to  ri'strain  the  (Kiiient,  a  slmit-jacket  must  Ik-  employed. 
If  the  p.itient  \^  robust  and  yocuig,  alcohol  can  be  withheld,  but  if  aged 
and  fceole,  it  is  necessary  to  continue  stimulants  with  judgment. 
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Tlie  lirtimiclos,  chloral,  hyosovonius,  and  in  some  cases  morphine,  aie 
tlie  rt'mcdics  wliii-h  iuive  provwl  the  mot-t  stici-wisriil.  Iti  orKniiii:  discBse 
lit'  tlic  kklncy  morphine  i.s  apt  to  csnisc  supprt',ssion  tA'  iiniic,  aiitl  tottst 
be  eiupluvetl  with  mntioii.  The  diet  must  be  Diitritioii)«  uml  abundant, 
am]  the  [iQtient's  strength  imiintaiiu'd, 

Pmavionia  U  a  complicfttlon  likely  to  arise  during  the  repair  of  a 
fmctnre.  U  ik  rttpoeially  likely  to  oot-ur  in  alcoholic  patient«>  and  in 
compound  fracluif--*,  an<l  i'omw  a  most  serious  (itmiplicntion.  The  treat- 
ment of  (he  tlieease  is  confliirtt*!  U|H>n  the  smie  principle*  Uiat  go\*eni 
lilt'  nhydiiian  in  a  cii*  of  onlinary  pneiiiuutila. 

TfUrnux  is  fortunately  a  nire  rnmplication  occurring  ihirinjr  the  n^pnjr 
of  fracture.  In  a  tnhuhition  of  over  twelve  thousixud  fractures  there  were 
25  (Icathr^  from  teianuB,  uruhout  1  chhc  in  *>00  fniWiirei*.  Id  (Ik*  25  cttaos 
of  tetanus  taken  from  this  larjrp  list  the  disoi!«e  dcvetopwl  in  only  3 
simpk*  fraetuivs.  The  pmimrtion  of  cafics  of  tetanus  in  all  kimU  of 
fractiircft  isouly  nhont  1  percent.  The  jrr'-iiler  nnmhcrofoa-ses  of  tetanus 
t>et'urriiif!:  in  eoniiK*uml  fnietures  is  explaini'il  by  the  entniuee  ui  t(te 
biwilli  of  letanuf*  from  exleniHl  sources  of  infet'lion,  as  dirt,  air,  and 
siirrciunilinjf  media.     This  percentage  was  deriveil  frtmi  easf-s  tr«it«l  in 

Sni-antiseptie  days,  w)  tliut  with  antiseptic  principles  applit.r<l  tii  tbv 
ivs.'ilnj;  of  a  compound  fracture  tetanus  niipht  not  to  Hp|H.iir  as  a  nmi- 
p]i«ition.  In  the  uulhorV  Itj't  <if  i«ie  thi>u<ind  caws  of  coiiijNMind  frac- 
tures no  cai^*  of  letanu.*  npix-iiiitl.  The  iliMiiy*-  u-sually  ooeurs  in  com- 
pound fractures,  and  csjx-cially  those  of  the  tinj^rs  and  UK's,  in  which 
over  -jO  per  cent,  of  the  eases  of  tetanus  iK-eniTwl.  CohiixmukI  frdctuf€6 
of  the  tliigh  furnished  a  \\xr^v  percfutnfre  of  the  cajtes.  The  cause  nf  tW 
(listaise  in  (li(>  pnisHiitr  of  llic  bacillus  of  tetanus.  The  ireatun-nt  wn- 
sists  of  division  of  the  nuiin  nerve-trunk  or  stretchinj;  it,  or  even  aninu- 
tsition  of  the  extremity.  Calabar  bejui,  niurplune,  chloral,  the  bn.>mi(iw, 
llie  inhalation  nf  ehloi-cjforni,  and  the  Uussian  hath  have  lieen  employed 
with  varvinedeprees  of  success.  For  a  full  ilcscription  of  the  irtiitnient 
the  reader  is  referred  to  the  article  on  Telauus.  !?tricl  antiaepsiw  musC 
be  rigidly  enforced  in  any  cose,  since  the  diseuse  is  due  to  ilie  prtwnee 
of  a  3[>ecific  jjerm. 

iMj'ow^eiifi/i  is  a  form  of  sujipnration  in  bone,  and  i:*  cause«i  by 
the  presence  of  septic  micrococci  in  the  wound.  It  is  tlierefi>re  moeit 
likely  to  occur  in  <-om[)oum]  frairtures,  althoujrh  the  disease  in  th«f  form 
of  acute  absci'*!  niav  wrur  after  any  tnnnnatism  of  Imnc.  The  o»<t«o- 
myolitis  sets  np  necrojiis  of  Ijoue,  and  the  patient  may  die  frt.tni  sepdo 
infei-lion  liefore  the  ?e<piestnmi  can  be  removed.  Septic  emlnili  may 
start  from  the  thromhi,  and  metastatic  abivesscs  develop.  The  treiitiueut 
of  this  condition  coiwiatji  in  freely  exposing  the  Mftt  of  the  abscess  ami 
trephining  the  bone  above  it  if  neecsfinrk'  in  order  to  rtwh  the  lUsiiiaei 
with  a  view  to  destroying  the  niicro-oi^nisniji  with  a  sohition  of  biclilor- 
ide  of  inercurv.  The  iipplicatlon  nf  the  principles  of  }intis<?plie  .*nrgfiT 
will  destniy  tbc  diwiu-ae,  Hud  tf  not  ampulaliou  of  the  liud)  it*  indicated. 

Fni-rmhoUtm  Mas  first  fully  de«Tibe<l  ])y  Wajjner  and  Zenker. 
Fiit-einbolisni  nicjins  the  entrance  of  tliiid  fal  Injui  the  medulla  of  tlie 
bone  into  the  veins  in  the  imnK>dinte  vicinity  of  the  fmrturc^  nnd 
through  tbe»e  ehaiuiels  into  the  capillaries  of  the  brain,  hpinal  wrd, 
lungs  kidneys,  and  other  ejwnlial  orgHii.'s     The  pn-seJiee  of  lluid  fat  tu 
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tlie  bUwd  wBs  described  in  18.S6  by  Dr.  14.  W.  Smith,  but  the  clinintl 
innn^rtance  of  ilils  condition  was  not  recognized  until  iv^vntly  thmugli 
tlie  investigations  uf  lJerguiaiin>  Czerny,  anil  !S.TJlm.  DojvriiK'  lius  i*x- 
penmi'nlally  prrMhuttl  fnt-eniliolirtiii  in  ihi-  Inwcr  iinimiilrt  by  in^^Tting 
liuniiiaria  tcnta  into  the  medullary  ravitv  of  the  bone.  The  s>-mptonis 
of  fiit-einboli^ni  up|H»r  an  from  the  thinl  tu  the  fifth  day  aa  u  rule,  and 
resemble  thofte  of  «ee«nidar)'  *hf>ck.  Thoy  <x'cnr  bcfoi-c  ihe  time  at  which 
venous  thninilmsiri  or  pulmonary  enibolisin  would  be  esjH'cted  to  ap|M>ur. 
Great  tlvspnnpa,  assiK-iated  with  tiic  Cheyne-*Stokps  rt^spiration,  int'trularity 
of  the  heart's  aetiort,  with  a  widdeii  rise  of  temiieniture,  togetlKT  with 
twitching  of  the  muscle^?,  as  well  an  mmlyfiis  at  eurtaiii  innwliv,  luive 
been  ob»er\'ed  in  these  cases,  ant!  afio  fat-glolmles  are  fonnd  in  the 
urine.  There  have  been  no  niL'tu^tntic  abi^cesses  discovcR'd  where  an 
autofwy  has  l>een  made.  This  ^jniiip  of  Hymploiiit*  lunrtt  nut  be  mis- 
taken fitr  fthnck  following  fracture  nor  for  piilmouar)'  embolis'ni. 
.Sh(H':k  may  be  wiid  to  be  prc!*ent  tJiree  fionrn  atU-T  the  fraettire,  liit- 
cntlxdisin  thre*-  tlai/M  after,  and  pnlmnnnry  embiilism  thfee  irfeks  after. 
For  convenience  these  conipliaitioiis  Imve  Ijceu  arranged  in  the  order 
in  whirh  they  are  most  likely  to  *Hi*ur,  and  by  Hfwoeiating  these  eondi- 
tioHi-,  which  fiirnidnte  eJicli  other,  with  th<-  lime  at  which  they  apjumr, 
no  mistake  in  diiijinonis  is  likely  to  arise. 

The  treatment  of  fat-cmliolisiu  <Hmsist.s  in  the  administration  of  ether 
iu  the  form  uf  ;*ome  !*uch  preparation  aa  Hoffman's  anodyne,  or  even  by 
hyjxxiermie  inj^^o^i(m.  In  caw;  of  great  dyspntra  venesection  has  been 
siiggcj^tc^I,  and  a\m  artificial  rc!*piration.  The  pulinonari'  wdema  must 
Ijo  rL'lieveil  by  wirdiac  ^tinndants  and  by  eu])piiig.  The  traclurc  should 
\te  kept  ]>crfc-otty  qniet,  lc.-*t  any  movement  of  the  fnignients  might  canso 
further  alwirption  itt'  the  fat  by  di^in titrating  the  medulla.  In  i^lm'S 
where  there  is  great  eiimminution  of  bone  and  disintegration  of  the 
medulla  amputation  may  Ix*  immediately  indi<.-ated  m  u  life-saving 
4!X|K>dien1. 

(!tnt(/i-en/!  of  thf.  I'twh  may  occur  cither  as  a  result  of  mechanirad  or 
traumatic  cau!«s  or  fn»rii  st'pfii:  infection.  GiUigrene  arising  from  Ineehan- 
ical  causes  ts  dne  to  the  aj)]tlicalion  of  too  tight  a  splint  or  bamliige  or 
to  the  improper  and  ptiolnnge4l  u^e  of  a  tonmiquel.  The  gangrene 
resulting  from  tniumatie  causes  is  due  to  a  crushing  or  laecmtion  of  iho 
soft  Htnictures  near  the  fracture,  or  else  to  the  rupture  of  the  main  vcit- 
*iels  by  the  same  ugt-ney  «hich  prcMbiwil  the  fracture,  or  by  the  sharp 
fragnu-nts  of  b<ptic,  or,  ftimlly,  ro  prcssun'  fi-otu  bemnrrhap-  or  frtim  iin 
nnredueod  fragment.  The  ttccurrcnce  of  gnngrcnc  of^«-u  leads  to  suits 
for  malpractice  in  the  trt^tmcnt  of  fractures.  It  is  therefore  ini[K>rtant 
for  the  surgeon  to  ilofinc  <rl(airly  (he  i-aiisas  over  which  he  has  coutr«d, 
and  those  which  arc  Ijeyood  hi>i  control,  such  :is  contusion,  Ijircnition  of 
blood-vcjwels  or  nerves,  pri'ssure  of  a  fnigmcut  of  bouc,  or  tlie  ohtitem- 
tinii  of  the  huucn  of  the  artcrv  fi-om  thrf^mbosis  <hic  to  senile  changes  or 
cateilieation  of  the  arteri',  ami  the  prcsenee  of  diabetes,  «ith  which  gan- 
grene is  BO  often  asTKjeiated,  esnecially  after  an  injury. 

The  treatment  nuist  dei>eui,l  uimii  the  t^use,  the  extent,  and  the  gen- 
eral infcctifm  of  tlic  |ia1u-nt.  Iu  small,  loudizcd  arcji^  of  gangrene 
measuris  should  be  adopteil  to  eneounigi'  the  scpiiration  of  the  ilough, 
while  iu  gaugrcue  with  a  liue  »(  demarmtiou  foruiiug  umputatiou  cau 
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be  resortwl  to  wlipn  tlip  hcaltliy  and  <li«d  tigsues  are  clearly  d^aed.  In 
caw  of  p,ipi<Ily-s[>r«uling  ^mgremr,  with  j^ytuptoms  of  Mriort^  ^pHo 
intoxioutkiti,  unipLitiitiuti  high  iitK>ve  tlm  gutigrcue  shuulil  be  iumioiliatelv' 
peri'ormed. 

J'^femia  and  sepiicaanio  are  conditions  which  arise  in  the  cotine  of 
the  repair  of  a  fracture,  otid  for  a  full  description  of  tho«%  nontplicatinDa 
tho  render  is  referred  to  the  article  devoted  to  a  cunsidenitton  of  this 
euhjeet. 

Tlirambmni  in  a  wmiplieation  that  under  rare  circiini^ancc-*  m-cnn. 
Wlieii  a  vein  hius  been  woiuided,  a  clut  funns  which  eloscji  the  vcj**-!. 
From  this  tlironihoc^i;!!  au  embiiliiH  lias  been  known  to  orij^nate  uad 
travel  to  the  lung,  where  it  ha«  caused  death  hy  plug;^ng  up  the  |rtil- 
monar^'  artery.  Thin  complication  ooeur?,  without  any  Marnin^r,  aWioi 
three  wcoUs  after  the  receipt  of  the  fmetnre.  Thi-  ]>atient  i-xpirwi  aud- 
dfuly  witli  jjrtuL  dy^J^nu■a,  cyaiidci.s  feeble  pulr^*.  and  angina  luinK 
It  iKi^iHionally  liap|K'i)ti  that  sriiiill  I'mlxili  nmy  iK-conie  iletacheal,  aod 
prudut-e  alarming  xyniptonw  which  gradually  dtH>:ip|>ear  In  all  iax4 
wliere  llicre  hat^  Ix-^in  oblitcrntiun  of  the  veins,  with  fomuition  of 
thrombi,  it  is  duiigcntus  to  practi^^c  massage  early  or  to  disturb  the  jrtt 
of  fracture,  since  au  embolus  might  be  torn  away  from  the  tlinoahm 
and  set  free  in  the  circulation. 

Ileniorrhar/f  to  a  eorlain  extent  occurs  aflcr  e\"er^'  fracture,  but  the 
anuiiint  is  UHiially  t'O  sjiiall  tliai  it  nn^ninv  no  In-iitmenl.     If,  hi>we\'cr, 
the  quantity  irt  Inrgi!,  thi-n-  is  ilangi'r  of  shmghing  and  gangrene,  nwii^ 
to  pressure.     The  ^eat  of  the  henKirrhagt*  is  betMeen  the  inttytma-at 
'anil  fawia,  or  it  nwy  \ie  bencitlli  the  fasew.     The  f*4iuiT<'  of  the  ncmnr- 
rhage  may  be  from  the  mcdidla  of  the  Ixme,  from  the  a>Hwiate<I  i-ontu- 
fiion  and   bccrution  of  the  notX  structures,  or  even   from  a  rupture  "f 
the  main  artcrj*  or  vein  of  the  limb.     When  the  hcmorHiage  i»  from 
the  medulla  the  blood  escapes  from,  the  broken  ends  of  the  traiciDeDt«« 
and  after  a  few  days  umh'rgm>a  aKsorption.     When  the  hcfnorrliage  i* 
frum  the  contUHiou  vf^  the  soft  parts  the  amount  may  be  it.awiilerahle. 
The  bhjtKl  may  appear  in  the  furrri  of  a  fluid  tuiiKtr  nr  as  a  .•H-nii-^ohJ 
mass  due  to  coagulation.      If  the  blnod  is  fluid,  an  aspirating  iiKdk', 
rendcrwl  aiieptic,  can  be  iiitroducwt  into  the  ttinwr  and  the  bliHMl  with* 
dniwn,  and  ut  the  sauiie  time  exjuable  cxminres^ion  van  be  employed  in 
order  to  obliterate  the  space  or  cavitj-  which  is  formed  by  the  <sndda 
withdrawal  of  the  bloml.      If  the  blood  has  efutgulated,  the  eint  may 
undergo  a  certain  amount  of  absor]>tion  and  contnu'tion,  or  it  may  h; 
presi^ure  cause  irntation^  and  by  leu^iou  m;!  up  iuflaniuiatorv  nWtiOBi 
quickly  followeii  by  puiipuratinn.      If  tJie  latter  take>4  phire,  liie  ahicert 
must  be  oj^ned,  the  remnanta  of  the  clot  remove*!,  the  cavit?*  irriiratrtl 
with   a  bichloride   liolutiun,  and  tiieu   drvs-wd   unliseplicolly.     li   il* 
hc*morrhage    prox-cecU    fi-oni    a    nipturt^    of    the    main    artery   of  tie 
lindf,  a  Irauitiatlc  aneurism    i.»  (''irriied.     If  the  aneurism   is  ^niall.  il* 
pulsalitm  is  iW-hle,  and  Uie  cirtHiIatiim  ib  gttod  in  the  distal  bninda-^uf 
the  artery,  slight  iligital  presjiiire  on  the  main  arterv  above  tin*  anniniai 
will  sometimes  cure   the  aneurism.     If  an  arterj*  is  wuuniUil  feul""*- 
taneoiislv  as  a  rei^ult  of  fracture,  anil  the  hemorrhage  U  not  cxcsfBf*, 
it  otYen  happen:^  that  in  a  healthy  |x)ticnl  ivjiair  will  take  plux'  wriihoot 
any  ujKTation.     If,  however,  the  aia-uricra  i^^  lai-ge,  thi>  pulration  sm"* 
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tlie  cirtnilaiion  helow  the  injured  vpsst?!  ffcble  or  entirely  shut  off,  anil 
the  patient  in  a  dangemus  condition  from  li>«s  of  blood,  the  o|»ratinn 
of  cntting  down  ujkhi  the  viiwel,  turninf^  «hiI  the  ehit,  und  lijjaturiug 
both  enth  eihoiilil  be  immediiitely  ]H'i-fnn]ii'i].  If  llii.'  (('[iiunil  art*'n*  is 
wounded,  or  both  tibials,  ibih  t>i>emtion  of  lifting  niuy  be  iuadetiiiate, 
and  the  condition  niiiy  caW  for  amputation.  In  nriniaty  heniorrliuges 
biJh  rnth  of  the  divide<I  ves**I  Hhoiihl  be  i?onght  lor  and  ligatcd  in  the 
wound,  while  in  secondary'  hemorrhage  the  vessel  sliouid  be  tied  in  \\s 
continuity,  and  al>ove  in  heallhy  tissue. 

Atroyhif  of  the  Hnif>  following  fraeture  is  a  complieatiou  that  is  likely 
lo  «K'eur,  es|H?cMalIy  wiien  (heiv  has  bci-n  Ii'ng-<"<iu tinned  ilinuw  of  tlie  liuib, 
US  in  fraotnrp  of  the  patelli.  The  atrophy  is  tnost  marked  tn  the  muswles 
above  rather  than  in  those  below  the  joint  u«ire»t  to  the  fraeturc,  and  it 
ia  capGcially  prone  to  ajipear  in  rheumatic  dialhe^eH  and  to  involve  the 
extensor  muMrleit.  The  atrophy  involves  the  connective  tissue  as  well  aa 
the  niuH'Icji,  and  the  eniidition  ntay  lie  de|>endcnt  upon  an  injury  lo  the 
iicr\-es  in  the  Iliiib,  or  (kisj^ibly  to  a  ttxvpmlonged  use  of  eontinuoua 
Wpinpression.  The  atrophy.i,--  i^usceptible  to  treatment  by  gentle  nais-sage, 
'nypodeniiic  injection  of  strj-eliriia,  shauiptMiing  of  ihe  limb,  and  mod- 
erate exercise, 

Vnrul^nx  of  M/?  imwien  below  the  scat  of  fnietnre  may  occur  a?  a 
oomplieation  during  the  repair  of  fracture,  as  a  restdt  either  of  aiiSociat«l 
injury  to  the  nerves  supplying  the  aflV-cted  inu^'les  or  of  an  inclusion  of 
the  nerves  in  an  exuberant  eullus  during  the  prooc;*  of  i-epair.  In  the 
former  ca>te  the  paralvi<i^  is  present  simultaneously  with  the  oeenrrenee 
of  the  fraeturi',  and  if  the  nerve  i.s  a  niixiil  one  there  will  be  loss  of 
motion  and  sensation.  Th*"  simjde  tests  for  motion  and  sensation 
should  l>e  made  in  examining  even'  case  of  fracture,  since  a  ]HiraU>is 
which  is  overlooked  at  the  time  of  the  examination  of  the  fracture 
may  be  attributed  subsequently  to  carelessness  on  the  jKirt  of  ihe 
fiurgcon.  This  knowlwlge  will  prevent  any  iJOKStble  claim  for  d;un- 
Bf^ps.  In  the  latter  cose,  where  tne  jMiralysift  results  fmrii  pressure  of 
callus,  the  symptoms  appear  gradually  and  some  time  after  the  ocour- 
rem*  of  the  fraeiure. 

In  r.ises  where  the  paraly-^is  is  due  to  preisiire,  pleetrical  stimulation 
of  the  main  nerve-trunk  alHivu  the  callus  fails  to  excite  the  muscles  to 
which  the  nerve  is  supplied. 

The  treatment  consists  in  extricating,  If  possible,  the  nerve  from  the 
callus  by  means  of  a  sui^cnl  operation,  and  the  appliraition  of  the  con- 
stant current  to  the  nerve  until  it  has  rcgiiinwl  its  function. 

Anl-f/loMM  of  joiiUj'  neeurs  as  a  eumpliwaion  folUiwing  fnicture.  The 
ankylosis  may  he  either  |«-nnanciit  or  tt^mporari'.  The  iH-muuient 
variety  consists  of  an  osseous  ankylnfiis,  and  the  condition  Is  a  result  of 
a  fracture  directly  into  the  joint,  so  that  the  fragments  within  tlie  joint 
have  Ix-eome  iinitiMl.  For  thi'  removal  of  llils  condition  snrgcr^"  can 
offer  no  n-Mcf  unless  an  aseptic  resi'ctiou  of  the  julut  is  iK-rformed,  and 
thiH  ujH-nition  is  limili^l  to  a  few  of  the  joints,  like  the  slioiihler,  elliow, 
wrist,  and  ankle,  with  possibly  n  few  others.  The  tempomr)*  anki'losis 
is  the  result  of  a  concomitant  injury  which  has  set  up  an  artluritis,  or 
it  may  be  due  to  the  prolonged  u?e  of  extension  in  the  treatment  of 
Certain  fractures,  or  it  may  bo  the  reiiult  of  hemorrhage  into  the  joint 
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whidi  has  osfiitfid  a  sj-novitis  anti  iirlliritii*,  with  the  formation  of  intra- 
artieular  bandsof  Bhrous  tissue.     Jn  Callcs's  fracturothetinjroisart'oflt'n. 
Htifl'  fmiu  u  thcc-ul  iiillummatiuu,  aud  U  ia  with  i^-at  ditVicuIty  Uiai  tliU 
riHMlitioii  ciiii  l>o  ivtipvcii. 

The  tr^tri)r:nt  oousisb;  in  mtui.sage,  Abamitooing,  tlie  U:;e  of  hot  Co 
men  till  ioiihi  of  liniti,  the  altenmte  duucbirig  with  hut  ami  culd  water,  iukI 
uulivE;  luuxTniciit. 

iVecroifia  of  bone,  occurs  as  a  poiiiplication  during  thi?  re|tair  of  frac- 
ture, and  is  due  tu  the  fact  tJiiit  the  iieriosleuni  lia.s  been  detachrd  fniio 
the  fi-agmcnt  or  else  from  the  shaft  *if  the  bone.      In  the  former  ra#c  thel 
hmH'  frajrnient  shdukl  bo  removed  at  the  time  of  llie  rcducliiiii  and  finij 
dressiufj;  in  the  hitter  easi'  the  superheiol  wale  of  Ijohi^  undergoes  m^-f 
cro!*!^  owing  to  il8  diminUbed  va^-ular  nunply.    Genemllv  a  sluikt  icadi 
down  i»)  the  exfoliate*!  btine.     This  tract  fhouhl  l>e  cxrise<l  ami  the  bmiei 
removed,  a»  a  lon^-eontinueil  tiiniig  di^harging  iehorous  pu&  is  a  niodi- 
tion  favonibh'  to  the  devehipnieiit  of  an  epithelinnia. 

Nos-rsii"iN  OF  BDNE  oocflsionallv  oocur«.      In  niany  case<i  the  finir- 
lueuttt  may  fail  U>  unite  at  tlie  u»iial  time,  and  even  fail  alV'r  r^'wrnl 
atttmiptA  to  induce  repair;  but  eventually  union  mn  Ih'  acniinplUhnL, 
The  author  some  years  ago  publislwd  a  ivport  of  oue  tliouMand  CQai-| 
pound  fmelures,  and  in  tJiis  Il.st  then*  was  uu  ca.<e   in  which   ttiuUr 
union  wiL*  not  obtainnl.      Aswiiminf;  that  otic  com|x>nnd  fracture  o<-«iint 
to  cver\-  ten  !*iniple  fnielurcR,  there  would  Im(  nearly  (en  IhotL-^nd  *uh-« 
of  fmelurwl  boiicn  iu  which  the  nuthiir  (Munot  rtn-all  a  !<ingle  ea.-**  of  p*T- 
mflnent  non-union.     \\'herf'  the  fragnienbit  nuild  be  a]iproxinmte<l  the}'  in 
a  few  caiTs  failed  to  unite  after  wveml  attempii^  in  tlu'  way  of  ojH-rativo  in- 
tericrencc,  bni  finallya  union  was  effected,  although  in  several  caiW'wjx.'.  many 
astHjVen  orei^ht  upt'rutiuim  were  jierfonuvd.     The  femur  and  ibe  bmuentt 
occiiHioiiiiIlv  fail  to  tniile,  and,  next  to  tltese,  the  iMineiJ  of  the  le^,  and  ^ 
hu-tly  the  Ume.**  of  th*-  forearm.     Thiit  jiart  of  the  Iwne  winch  is  ubhv  ■ 
tiwni  tlic  tliret'tion  of  the  nutrient  arterv  is  most  likely  to  give  rifv  lo  ^ 
nou-nnion.     In  the  sitting  posture,  if  the  elbow-  and  hnet-^jolnis  nrc 
atronply  tloxed,  the  nutrient  arteries  take  a  direction  do>^^lw«^^I,  or  iu  tho  h 
up|K-r  extivmity  the  nutrient  arteries  run  Uurattt  the  ecnlnil  joint,  wluli'  H 
in  the  lower  extrcuiilie*  the  nutrient  arlries  rtm  nwoi/  from  the  ivntnl 
joint,     Fnmi  tliit;  anatomical  laM'  the  ujipcr  i*art  of  the  hunicrus  wooJil 
be  the  most  frciiuent  scat  of  ununited  fnicture  ;  and  in  ■'upimn  of  tbti 
statement  out  ol  i:j  eai«ef*  n^tKirted  of  unuuit^xl  fnieture«  of  the  biuiHTO*, 
a  were  in  the  upiH.<r  extrenaty  of  the  liune.     In  K  iiuunited  fnictun>al 
the  forcjinu,  7  were  in  the  hiwer  part.     In  tW  same  manner,  applyiag  iha 
anatoniicsJ  law  t<i  the  lower  extremity,  it  is  fotind  tluit  the  nii^>  of  i»t>l>- 
union  uix-  found  iu  a  ven,-  large  prop<irtion  of  the  oiscs  in  the  h)wcr  [lirl 
of  the  fcniiir  and  in  tlie  upper  purt  of  the  tibia.     The  intra-cap^nlflr  irn"- 
lure  of  the  neck  of  the  thi^b-lKine  is  an  exception,  but  in  this  rnn*  iIh 
non-union  Ls  due  to  special  caui^s,  which  will  be  eoD«idervd  in  a  dl*- 
cuse^ion  of  this  special  fraisture. 

The  cauwJt  of  non-union  ht  banea  after  frneture  are  cimstiluiional  uin 
local.  .Vmong  the  rotmtituUomi/  causes,  in  which  the  re|<anitivt'  •rti* 
in  irapainti  or  nuwliii-ctcil,  may  Ik'  nicntionti]  old  age  and  wrtain  cm- 
ptitutiiinal  diwyiscs,  m  fevers,  syphilis,  i*curvy,  nuilignant  di*«ii»e  ol'liow. 
aud  rickets.      I'anilyhts  may  also  be  a  cnU8e,  as  is  illii>ttniicd  byi'*' 
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of  spinal  injury  with  fraoHiro  of  the  hiimerus  und  log  of  the  sanie  side, 
ill  which  the-  itrui  unilod,  but  the  kir  faili-d  to  mih*.: 

The  |»nt>r|M'ral  f'tati?  is  anuthiT  (^►nstiiutiiuiiil  («uhp  which  has  been 
ruentiaiic^i  hy  -uime  writors,  hut  tho  author  has  m^vc-r  foimd  this  (N»ridition 
to  |H'nuaiK'nlly  nuiKf  a  inm-tiuinn  iu  inii-liirtHl  Ixme.-*,  nhhnugli  in  tnuiue 
csAes  the  l>ones  fail  tn  unite  until  after  parturition  or  until  several  opera- 
tions imve  been  performed. 

Atnong  the  load  eiiuscs  of  non-union  moy  be  mentioned  llie  direo- 
tton  of  the  line  of  fracture,  since  oMique  fnu-lures  are  more  fiv(|ucntly 
att«>nde<i  hy  failun'  of  imiun  than  truib^verse  nr  iu)|}iieltHL  ^luitiug  the 
other  causes  may  be  found  He{uiration  of  the  fragment^  the  interposition 
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of  foreifjn  Ixxlies  I>otweeu  the  end?*  of  the  broken  Imne-s,  or  suppuration, 
profuf*  lieiuorrhage,  the  e«^ntinu«l  use  of  wet  dressing*,  and,  finally, 
iTnpm|tcr  drc««in{p,  in  M'Eiieb  tlie  iitpliuts  are  eitlivr  too  tight  or  tuu  luo8« 

Tlie  treatment  of  non-union  of  bone  foUomnp  fracture  is  to  be  con- 
siderwl  from  ii  nmstitntiimal  ns  well  ast  a  local  itoiut  of  view.  It  is 
the  utiion  of  the  two  metlunlB  that  Is  sure  speedily  to  bring  alxnit  the 
<letiiired  obJiHt.  In  everv  vam  a  caircful  inquiry  i^lionld  Ih<  ma<le  in  regard 
l/»  certain  diathews.  The  treatment  of  tliis  unfortunate  cimdition  luis  for 
its  object  the  correction  of  any  ciuistitutioual  dyscnisiu.  A  !*y]).bilitio 
diathesis  should  Im?  treHlc<l  with  the  full  uduiinii^lnitiiin  of  antiteyjihilitlo 
n'medic!^ ;  a  ^pinty  or  rheumatic  tendency,  by  romedi&a  Hultod  to  tlic^ 
jstKvinl  disejiwj*;  Kpurvy,  rieketc,  writfnla,  tubereulojiis,  ami  niaraHniis 
riliould  ho  treated  with  tonics  and  a  nutritioim  diet,  with  the  aid  of  the 
best  hygienic  «urn>undiuf^.  The  toulcs  IkvI  Kuited  for  tliotic  eondiliouN 
in  M'hit-h  the  gcumd  liciilih  \>*  iiii|Hiii'ed  an.'  iron  and  the  jihnsphiites. 

In  ciujuiii'tiou  willi  the  gciicRiI  nianajfeinent  the  hM^iI  tre:itment  is  to 
b«'  pursued.  'I"he  lueuns  employed  must  coufiii-t  of  the  removal  of  any 
offending  IkkIv  lietween  the  fnignient.s  and  the  excitation  of  a  reitaiu 
anuiunt  of  intlammation  around  the  ends  of  the  fragnwnts.  The  local 
trentment  muftt  further  eonsint  in  the  application  of  an  immovable  splint 
specially  adnpttxl  tn  the  exigencies  of  tne  case. 

TheoiH'nitlons  which  have  Ih'I'u  devise*!  with  a  view  tueffeeling  uniou 
in  unnniU-d  frneture  are  multifarious.  Th4'y  all  have  one  <*ommon  nbjivt — 
viz.  the  excitation  of  inflammation  ;  hut  nuiuy  of  the  old  openttiims  are 
at  tlie  pn-sent  time  abandontHl  B.-i  a  rrvsnit  of  the  intn»iUietioii  of  auti- 
s<T)lic  snrg<?ry.  The  nac  of  the  wton,  the  injection  of  irritating  HuifU, 
the  cauterizatitm  of  the  f^aglnenti^,  the  application  of  blisters  and  of 
caustic:  alkalies  tu  the  skin  over  tJie  isite  of  the  mnmited  fracture,  the 
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iiilroduction  of  electrical  currents,  the  violent  pcreuaaion  witb  the 
— aru  among  the  various  operationi^  wliich  are  practkiallv  diitcai 
iinr^iiiialile,  and  in  their  places  niiHleni  t^ui'gery  ha^  int^ntiited  a  DiimtMr 
of  aseptic  ojKimlinns. 

B^iore  any  nther  ojiemtion  is  attempted  it  is  k<xk1  Kur^-rt'  to  try  and 

?'rforalc  the  hones,  whic-h  is  l>e*it  arx^ompliKhiHl  h_v  a  HRiiiianI  drill* 
Ills  operation  is  t>impk',  U  attended  with  no  special  <lau)£<-r,  aiid  in 
majority  of  cases  will  bring  aliout  firm  union.  This  method  i»  e^ 
cifllly  indicated  in  cases  when?  the  patient's  hcnith  is  impaired,  or  il»' 
patient  is  aged,  or  where  any  lesiou  of  important  oi^^ane^  eaicts,  sadk 
as  would  render  a  more  serious  oiK-nition  n  snirce  of  prenl  duiijrer.  llut 
ojH'ralloii  ran  be  arcorapli^hed  MHtUoiit  the  adiniiii)«trati»n  of  vthcr,  aod 
with  hnt  little  pain,  by  the  use  of  Ibe  freezing  atoiuiTcr  ami  by  tht 
hy]KMlcrniic  injection  of  cocaine  throiijjh  the  anic?ithetixed  skin  :  a  ssiuall 
iiicbiion  i»  ma<le.  and  the  drill  im  tliruKt  into  the  lioue.  I'he  drill  piate- 
trattv  llie  fmjfnieiitM  iti  twenty  or  rlnrty  places  fmm  llie  waine  opening  in 
the  skin.  In  these  oascj;  tht*  ciul-;  of  tin-  l'rajk,'ment.'*  are  usuallv  dev.jld 
of  periustciini,  and  the  inten'cniiig  tit^ue  fonning  a  talse  joint  is  panijillr 
inw-nb^ilive ;  hence  the  pain  m  not  unliciinible.  The  soi\  part^  UTt;uoil  the 
seat  of  fracture  shoula  be  thorouchly  cleansed  before  drilling  tht;  bones 
and  the  »maU  puncture  in  the  altin  made  u.scpti(^  before  beiiij;  hcriDfi- 
ieally  clawed.  Closure  of  the  wound  is  best  efle<ie<l  by  i«xl'tf<irni  jKHnlrr 
freely  sprinkled  over  tlie  wound,  and  over  the  iMtwder  t^houUI  ix-  tKiintid 

styptic  c<illodion  with  a  thin    him  nf 

borated  cotton,  and  in  thiit  way  i  fina 

stab  is  formal,  M-bieh  closes  tbc  wounil 

and  converts  the  :»niall  (.■•inipuund  fnc- 

•  M— w^      ture  thus   uuidc   into   s   simple  uofr 

\  ^*^       The   drilling   caiL'tc^  eonsitlfmlili'  io- 

ilanunation,  und  the  deterniinati"n  »f 

IiIoihI  ia  the  part  carrier  with  il  liw 

materials    for  osmoua   repftir.     Tbi* 

Kiniple  o|H'rmiun  is  wortliv  a  trial  in 

luiiuiitol  fractures,  even  t)iough  «ib- 

sequently   a   more    »;riou£    opcniiiiin 

f  V  lUlder  ether  might  bfxximo  nenssirT. 

The  o|)eration*   for  non-union  in 

fractures   where    drilling    lias    fiiiW 

consist  of  cutting  down  U]>or»  llie  wie 

of  the  fracture  ami  cxjKwing  ilw  &I* 

joint,     Great  care  fdumhl  In*  i'xervi*«l 

to  ii\'oid  wounding  any  of  the  iropi'fi- 

ant  Vfsticls  and   nervcM.     The  in'"- 

venitig  fihrou»  ti»«ue  Almuld  mm  It 

cut  a«-ay,  the  two  end*  of  the  1*™=' 

bniuglit  out,  and  a  Bnrnll  pietv  nfvtA 

end  p^iwwl  otT,  fo  a?*  to  jit-ourc  a  fn*!" 

oseeouK  (Surface.  The  manner  of  (arthrr 

Erooedure  must  necessarily  depend  npon  whether  tliere  are  two  [lOiiIW 
anva  or  theif  is  only  one  single  Iwuie  in  tJie  extreraitj-.     If  iMn"*** 
two  bones,  no  union  «»n  be  effected  unless  a  corresponding  8n?tioii « 
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aov  reason  t«eenis  iniulvi!<nlilc.  The  aconni{>ftnying  cma  niu>;trau'  du 
principle  upon  wliii^ii  siit-h  twutmcnt  is  Iwisod  {Figi*.  -17  and  -18). 

lnextrcme«iw.S  mIkti'  tlie  liuib  U  ust'K'.***. anil  Fiup|>uniti(jn  U  prenriU 
to  such  iin  cxteni  as  li>  i-miaiigiT  liff,  ainjHitnt'ion  iiiay  Im*  t-allwl  for. 
Suck  treatmi;nl  may  he  iruit«»le<i  where  an  operation  tu  etftct  union 
tiii^  failed  and  rJiipptinition  nnt)  neerosis  have  t'olloweil. 

It  occasiomiUy  hapjx'ii.'*  that  mi  otieratioD  for  p^udarrhrrMii!)  h  pcr- 
missible,  in  wliieli  catv  a  sKjilint  sliuuld  Ijc  u>«d,  so  tliai  the  [Atioil  van 
have  ft  greater  ttcitsc  of  security. 

Special  Pract0iies. 

FuAfTruK  OF  Tin-;  i'HAi„\NO»i  occurs  as  a  result  of 
vicihrntv,  such  a.s  the  pa*«ige  of  a  waguii-M-heel  over  tlie  toes 
the  fall  of  a  heavy  weiplit  direetly  u|H>n  the  part.  Frartnrea  of  il* 
toes  may  aliifi  W  t-aiised  hy  the  juitielit  ^trikin;;  tlic  fo»»t  ag:ain$t  a  chair  ^ 
or  t4)fn  wliile  wnlking  biirefmtted  in  the  dark.  If  the  fractals  <*  V 
coniponu<l,  the  wound  eiin  be  dretcM^l  a.septieanv  and  a  gnuill  splint 
appliiud,  and  tlie  entire  fix>t  cnvelopwl  in  a  plastL-r-of-PariH  bamWr- 
Tlic  s<ift  parts  are  verj-  vajieiilar,  and  the  repair  in  vcrj-  rapid  and  mti— 
factory.  The  dan^T  from  tetanus  in  wntiwund  fractures  of  the  tut* 
must  not  be  overhwhcil.  In  the  simple  fnu-luri-  nf  the  plmlangM  & 
paslebonnl  :sp1int  should  he  applied  wrt  and  mouhted  to  the  faw,  and  the 
fifot  plaeed  iu  a  plii.-^ter-ul- Paris  Uiud;ige. 

KliAtTUHKS  (»r  THH  MBiATAiWAi.  miM->i  oeeiir  in  niui'li  the  sane 
way  U8  tho»o  of  the  phalanges,  only  the  ilegree  of  injure"  intlieted  i* 
greater.  The  sime  fi;encral  rules  will  sufliee  in  the  managi^nu'Oi  nf 
fraeture  of  these  bones. 

FltAtrrfKK  t>p  THE  TARSAL  BOSE9  uccurs  fitJUl  direct  violence,  and 
is  usually  iisHK-iated  with  great  ilesinu-tion  of  thew>ft  ti>wups.  The  skin 
is  very  apt  to  filough,  and  niuf:h  care  mast  \to  exercistil  in  order  m  pre- 
scr\*e  the  integrity  of  the  tissues.  Fractures  of  the  scaphoid,  cimciforai, 
and  cuboid  bones  do  not  re(|nire  any  sjiceial  con.sidemtioii  bcyowl  thai 
exercised  in  the  gcnenit  management  of  fractures  of  tJie  nHtaianal 
hones  of  the  ph»langc.-<. 

FitAiTiRK  OK  TiiK  rAi.cASEiiM  u:<ually  Is  tlie  rwtilt  of  a  &I1  from 
a  gn-at  bcirht  where  the  patient  rtrlkes  U]X)n  the  hwl.  Thi,"  fnu-iup 
has  wenrn-d  a  numlwr  of  times  in  workmen  on  eU-valrtl  railnkodA.  TIm- 
men  in  endeavoring  u>  avoid  a  |iassirig  train  liave  held  tltenuvlve*  su*- 
liendifl  in  the  air  from  the  ii'on  structure,  and^  not  Iinving  strea^^tb 
enough  to  hold  •m  until  tlie  train  h:id  ptu>se<l,  have  dmp]>e«l  t<>  the  jirrmotl 
and,  striking  upon  the  hard  pavement,  have  broken  the  tidetineimi  nf  mt'b 
fmtt.  The  fnicturi'  may  also  be  priHlueeii  hv  a  wheel  of  a  earring 
or  eart  [Missing  over  the  ftKi^t  hitenilly  while  the  |)alienl  if  lying  on  Im 
Bide  upon  the  gniund  (Fig.  Ut).  Fractures  of  liie  cnleanr-iim  may  ncrur 
fn>m  muscular  action,  ft,s  where  the  tendu  Aehillip  is  widdenlv  oMitnwtni 
and  tears  the  insitrtion  of  the  uui^^-le  from  iiHatiiu'lnuenl.  'i^hedebu^ 
tendon  oRen  carric-s  with  it  a  thin  .xhell  of  Ixuie  fnuu  the  posterior  |flri 
of  the  ">■*  calein. 

The  si^ns  and  ermptoms  uf  frarture  of  the  cnlcnneum  ure  mA  v 
to  render  tlie  diagnosis  clear.     Crepituis  jMiiH,  swelling,  and  ecehyn»«» 
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are  present.  The  heel  itnelf  is  often  contui^Hl,  and  is  <lii>>onIored  from 
the  nruiw  cauj*ed  bv  fnlliog  upon  llic  intec'inieiit  over  (he  heel.  The 
«n'h  of  thi"  f(H»t  i»*  often  de>itroyi'<l.  The  uiH]iiac*!niciit  viifHw  in  dtvrw 
>rcling  to  the  ^titiuition  of  the  fracture;  thuii,  if  iho.  break  traverses 
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the  [Kirt  of  tlie  calmneuni  in  fnint  of  the  atlAchment^  of  the  hiten] 
tignnK'nt,  there  is  UMinlly  lint  -.Muht  deformity,  i*inee  the  fitrong  <-jilrtineo- 
ttstnijjidnitl  lifsinieni-i  huhln  rhe  fni^iiients  in  hKS.  On  the  other  hand, 
if  tin-  fniclure  iri  iH'hind  the  in!*Tti..n  of  the  hiteml  lij^menL"!,  the  (endo 

'ii)li:t  draws  the  iM»«lt!rior  rra^nu'nt  wflt  up,  m>  gis  to  muM.'  u  marked 
Md  rhantettri.-^iir  dts[thieeuu>nt.  The  denn-  tihnms  tiabuc  !turn>uitdu]g 
the  bone  aim  heljM  to  prevent  nmeh  dti^plaoenient. 

'ITie  traatment  of  frocture  of  the  cnUiinenni  vnrie?*  M>mewhnt  aceord- 
iuK  to  the  !tisit  of  fracture.  If  the  Imm-  i-  broken  in  fn>nt  of  the  inter- 
latcnil  li^iiiii-ntH,  the  dense  filiroii>'  tissue  about  the  hone  and  the  hiIc 

the  f««it  prf-vent"  any  nmrkiil  diispla<-cment.  The  foot  .^Imtild  lie 
phioeil  in  the  t^liglitly  c.xten<U>d  p<»sition  and  ii  phi«ter-of- farts  Uiiida^v 
at  onev  applied.  If  t)ie  lH>ne,  on  the  other  liand,  is  liruketi  U'liind  tlic 
tusortion  of  the  hiieml  H^pmicnt,  the  displneenient  is  well  miirkeil,  mid 
it  iKH^tnies  necessary  to  plncr  Ihe  h-^  ii|Hin  a  donbU'-inr'lined  phiue  in 
urder  to  relax  tlie  tenth*  A<:hillis,  whieh  enuaeii  the  tlisjilawment.      In 
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die  treatnieut  of  tliii^  fracture  division  of  the  tendo  Acbillig  will  at 
cauHO  the  dcfoniiily  b>  (iifia|i|H'ar  and  tlie  frapnit-nt  lo  asfiump  ib^  natiint 
iwsition.     The  |>h_v«iifiIoj;ieftl  rest  thus  scourwl  will  result  in  rapid  rr|uJr 
of  tile  fnirturt?.      It  in'<'asiimall_v   liapi»tiis  lliut  uuithvr  the  iwe  of  tiie 
double-inclined   plune   nnr  tenotomy  M'ill    result    in   a  coaptation  and  J 
retention  of  the  fragments.     I'nder  t]ie5e  L-in.-umstanoe!>  the  fingmcnttfl 
lan  he  wirwl  h_v  an  ji^eptic  o]K?rulion,  or  an  ivorj'  peg  can  Ih?  driven  iclo™ 
the  fragment  and  thii!*  fasten  it  fimily  to  the  bone.     If  the  fraetiiwi- 
tH>uipound  aud  the  fragments  ore  loof*e,  it  is  best  to  remove  them,  tms 
rieernsif*  of  the  small  detuehed  fragment  is  verj*   lilfelv  to  follow. 

FitAfTi'nK  OK  TiiK  ASTKAOAJX's  oecurs  nt'tially  at  the  ueek,  siiioe  iJiiii 
ifi  the  weakest  part  tif  the  bone.  Fraetures,  however,  an'  (annd  tlirou).-!! 
otJier  parts  of  the  hone,  and  al«o  nssoeiated  ivith  fnietnns  uf  the  nihiT 
tanml  boueti,  and  even  of  the  tibia  and  fibula.  PVacture  of  the  asln^ 
alus  is  proiiiieed  in  the  Haine  niauiier  as  tliat  of  the  os  tiileis,  exceplinj 
th:it  it  IS  never  can**!  by  miiMnilar  action,  niince  there  are  no  nnwcw 
attnehed  to  tlic  bone.  The  lione  is  sometimes  ennUietl  iwtween  the  libli 
and  the  om  oilci.*,  and  the  fraeture  may  also  be  accompanied  by  a  fractan 
of  the  6bula  ur  the  os  cak-ii«,  or  even  with  a  dislocation  of  (Jie  anUr> 
jdint.  (reuemlly  the  onlinarv  signs  of  fraeture  are  prFt^ent,  audi » 
cn-pitiis.  |Miiii,  t<-ndcrnfss,  ancl  inability  to  Iw-ar  pre?«*uro  on  the  Ik'W. 
Tlie  displawineiit  is?  f'liglit,  us  theR'  is  no  ninwle  to  e:iuse  Inietioii  unlhs 
fr.tgment.  The  jdiut  is  otlen  iiiflaine^l  and  tlie  synovuil  fluid  it*  uhuii- 
diinllv  secreted,  so  as  to  destroy  the  hindniarks  of  the  joint. 

The  treatment  of  this  fnteture  is  often  fraught  with  uittieultTf  ^IM 
it  '\!i  atteiidtil  witli  moiv  <a-  k-jts  8viioviti!<.  This  eomplieiition  is  btrt 
Iriiit^'d  by  tlxutioii  of  the  joint  in  a  fnii'liin'-lKtx  or  some  other  teni|o- 
mry  appiiriitus,  and  employing  an  evaporating  h>tion  for  n  few  ilav:^  unii! 
the  swelling  luis  in  a  measure  subsided,  if  tliu  fragment  projeets  iial^ 
tlie  skin,  it  is  very  apt  to  uause  sloughing  of  the  .'•ott  parte.  If  ]Hiftal'lf. 
the  fragment  should  oe  pushed  bafk  in  its  place,  eA'en  if  it  requirwiic 
employment  of  aniesthesia,  for  whieh  nitrous  oxide  is  the  beat  form  W 
u^,  sinee  it  is  wfe  and  lii><t«4  u  MiHieient  length  of  time  to  make  t))r 
adjuntnient.  If  the  pixtjivting  fnigtnent  will  not  ix'snme  its  ]irtt|H'r  pus- 
tiim,  division  uf  tlu;  t^-iido  Acihillis  Mill  enable  the  surgeon  to  nMhiiTll" 
diftplaortl  fragment.  The  danger  is  ver}'  great  that  the  frngnient  in  ffK- 
tiin^  of  the  ustragiilus  may  liecome  nwroscd,  and  rieeroeict  Ik?  f^dlowwlt? 
siijipunitiim  in  tlie  joint.  This  of  nece.Siyty  prt'iiares  ilie  way  for  a  secon'f* 
ary  reseetiou  of  the  joint. 

After  the  sMelling  has  subsided  the  leg  oin  be  placed  in  \steni 
splints  with  reetungiilnr  foot-pieces,  and  tlius  maintained  imtil  tlie  fw- 
ture  unites*.  A  plaster-iif- Paris  bandage  or  felt  or  leather  epliat«>''i> 
be  ujy'd  with  cotton.  The  fool  Rhoiild  be  placed  at  a  right  ai^e  to  tb" 
leg,  and  there  should  bo  no  inversion  or  eversion  of  the  sole.  If  tl* 
fraeture  uf  the  iistrngalils  is  eoniijouiid,  the  fragment  not  oiilv  ^kouH 
be  at  once  rf^novwl,  but  the  wound  and  the  joint  irrigated  hiiI*  ^ 
we-.ik  autiseptio  solution.  It  is  important  to  intnxluee  the  dniinaj.'e-ti"* 
eiitirelv  thri.mgh  and  across  (he  joint,  sinw  its  ejuiiloynieut  with  («ilr '><''■' 
outlet  18  snrc  to  l>e  followed  by  scritms  nfter-eneets.  The  anatnmic»i 
arrangemcat  of  the  joint  is  such  that  ordinar\-  dminsige  is  insufBci*'iil  ^ 
meet  the  requirements  of  the  case,  and  s|>eeial  emphasis  is  phitvd  up"' 
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free  and  romplete  bilateral  druinap!  spcurcd  by  u  tulic  passinff  stmigiit 
acimw  from  oiiii'  nuilloolus  to  the  other  and  plnced  in  the  roost  (dependent 
purtiuu  ul"  ihi,' juiiit,  (treat  «ire  ehuuIiS  Ije  excix-ist-d  uol  to  iK-giii  }iaK«ivt' 
motion  roi*  :it  least  three  weeUi^  and  active  niiition  not  HtHtiier  than  five 
weeke.  There  is  nu  doubt  Unit  the  bid  residtjj  after  this  fracture  are  due 
to  inoompleti'  druiiiaf^>,  tu  iin[H!rfuct  uinitTcpHiH,  1o  inipru[>er  .splints,  to  the 
adoption  of  too  early  pas-sive  motion,  and,  finallv,  t<.i  the  employment  of 
active  luotiou  before  the  pmper  time  lia;^  urriveil. 

The  ^[Uestion  of  ineision  into  the  joint  in  a  c»^  of  simple  fracture 
of  till,'  aslragaluji,  with  a  view  to  removing  the  fragment,  if*  one  about 
whieh  no  unanimity  of  opinion  esiets.  Some  t^ni)i;eonfl  prefer  to  wait 
and  let.  Nature  make  the  expulsion  of  the  frufi^ient,  and  not  to  interfrre 
until  tvUppur^tlion  ensue;*,  whiK'  other*  lK*lieve  that  with  the  aid  of  anti- 
septic Hur«iTy  a  Ijold  itjKiMitiun  t^huuld  Ih?  es«iyed.  No  trcner.d  law  iwii 
be  laid  down,  ami  each  case  mufit  be  trwittnl  on  its  individual  merits. 

KkaiTUIIKs  ov  the  LBti  may  be  chusjiilietl  into  four  j^nips :  l-'me- 
tures  of  the  tibia  and  fibula,  of  the  tibia,  of  the  tibuh),  and  epiphyseal 
gepuratioiui. 

FnictunM  of  the  lee  form  about  16  per  eent.  of  all  fraetiires.  They 
are  rare  in  infancy  and  dtirinj;  childhood,  but  between  the  nKC*  of  thirty 
and  sixty  tliegnsitest  uninlK-rof  fmctuix'sortlich-jrarc  found.  Fractures 
of  the  Ic^  are  usually  the  n'?*idl  of  din^el,  altliimgli  ihcy  niny  lie  mused 
by  indine«;t,  violenw,  orevcnby  museularartion.  Asa  rule,  the  direction 
uf  the  fracture^  in  tlie  lower  [xirt  is  ublitjne,  while  in  the  ijp]>er  extremity 
of  the  limb  the  fractures  are  trauHvenw. 

At  tia!  outset  ton  nuieh  stmts  cannot  be  phiet'd  ii|Kin  the  iniportaiic>P 
of  so  lijVuuj  fhf  hrokni  leg  aa  to  ejisure  al)sohite  certainty  afjiiiiisl  the 
conversion  of  a  simple  into  a  eom[H)und  fracture.  The  patient  should 
first  Iw  instrueftl  to  relax  the  inust^les  of  his  broken  leg,  and  on  no 
arcnunt,  no  matter  how  .wverc  the  pain  is,  to  contract  his  muscles  so  as 
to  resist  the  asst.sta[it  whost.-  dnty  it  is  to  raise  the  limb.  Having  fiilly 
explaiuet)  tlie  importance  of  thi.s  to  the  patient,  tite  assistant  liiluinld  ^m.-'p 
the  fiMiit  at  (he  juncture  of  the  phalange*  with  the  mctatarwil  Ixtnes,  and 
make  gradual  e-\tett»ion  in  the  long  axis  of  the  limb  lii-fore  att<'inptiiig 
(o  raise  it.  As  aoon  il**  the  fracture  is  nMiuc<'d  he  should  lift  the  leg 
niowly  from  iiiv  bed.  In  tlii^  iitanner  no  accident  can  Hillow,  and  the 
|iain  iv>nse(|uent  u[K>n  tliiA  iie(vss:m'  inauipniatioii  is  ven.-  slight. 

FrnftitifM  of  (hi'  tihin  (tutl  fifiulu  octnir  by  direct  violence  in  the  great 
majority  wi  cases.  They  may,  however,  result  from  indirect  violemv  or 
even  by  mnt«ular  action.  They  are  pnHlnced  by  Jieavy  weights  falHng 
upon  the  limb,  by  the  kick  of  a  horse,  or  by  the  |Ni8«ige  of  a  car- 
wneel  or  ht-nvy  truck  over  the  Irp.  When  both  of  the  bones  of  the  leg 
arc  broken  by  imlircct  violence,  the  tibia  is  fractured  lower  than  the 
fibula.  This  is  probably  due  to  the  fact  thai  the  tibia  i*  broken  tir-t,  and 
the  fibula  thi'n  glvi-s  way  ujion  a  liigher  level. 

TIm!  eigne  and  sjnnptoniBof  fnicture  of  the  tibia  and  fibula  need  no 
Mtw^iid  des(;ri])tion,  since  lliey  an^  most  marked  in  this  sj^cial  fracdiiT. 
The  irrcjfiihirity  of  the  line  of  the  tibia  is  often  a  most  imp<irtant 
diagnostic  sign.  The  displacement  in  fracture  of  both  bones  of  the  leg 
neo<ls  srH-eial  con.Hideralidn.  The  lower  fragment,  with  the  for)t,  is  drawn 
upward  and  backward  behind  the  upper  fragntcnt  by  the  action  of  Uie 
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gastrooncmius,  while  the  upper  fmjrmcnt  projects  just  under  the  s^. 
Then.'  an?  likewise  aUluction  of  tlie  fix)t  juiu  rotatiou  of  ihc  Itg  (im- 
wanl,  fjiiiJ't'd  by  ihc  wfijrhl  of  the  ftMit  ami  of  the  hiwer  fragment,  owing 
to  the  his-s  of  -tniipon. 

Tilt-'  treatment  of  H  t-'iinplefmrtiireof  Inith  hottes  uf  llie  leg  txiiui^ki  in 
Uie  application  of  a  suitable  rrtrntivf  npmnitiw.     If  there  13  much  tcnainn 

and  swelling  on  account  of  inflammalorT 
cxuihitiou,    with    hemorrho^   and  bIclK 
or  phlyctonic,  the  liiiih  »lHiu1d  be  planidl 
in  a  fraetun-b<t.\  (Fiji;.  oO),  «>  that  it  u 
siirroiiiidcd  hy  oakiini  or  hmn.      In  11  frw 
ilays  the  BwcUiiifr  ttuhMdei!,  pnjvided  the 
litnh  hiui  Iririi  ke])t  <|uifl  in  the  fnielutp- 
Im(x.     The  phlyc'tenir  will  dtfvippenr  aft« 
lliey  have  Ifpcu  .•'iniply  piincliinxl  with  na 
aseptic  nwille  and  a  fniall   piece  of  irwlv 
forni  gauze  p]aoe<l  over  the  •■olla|>:*e«l  vecicle.     If,  on  the  other  hawl, 
tliere  is  iii>  nmrkcd  Hwelliup,  auti  no  blehH  upon  which  the  prespure  iif  a 
splint  would  cause  slougliing  exist,  the  linihcfln  be  immediately  placed  in  a 
iHTniaiieiil  dre^'^iuj;.     Jt  i»  axiomultc  iu  Ihicltirec;  llmt  the  sooiii-r  a  bmki'O 
b4>ne  u>  plui^ecl  in  a  |MTUiaiK'nt  iij)lint  or  Itaiidage  the  In-tter  it  in  fi>r  mntir 
reai*ons.     The  curly  drcA^intr  of  n  fnietun-  often  pivvcnt?t  the  swelling  ««J 
frequently  fcuind  wIicit  there  lia.--  Iurn  delay  in  tJu'  application  of  a  per- 
mwnent  and  Ciirly  splinl  in-  lisnidjifje.     As  to  the  strlection  of  u  S|)efial 
drwwiuj;  fur  fractureH  of  both  lione?*  of  the  lep,  the  opinion?  of  iiur^^ns 
are  at  variiuK'i'.     ']"he  writer  has  no  hewtaney  in  n>«'iinitueridinjf,  with  tbej 
oxeeptiou  tacntiont-d,  the  iminediate  U!<e  of  pkL^ter  of  Pari."  in   fnicturesi 
nf  hot!)  bones  of  ihe  U*^.     The  ^n'Ut  objer-lion  nti.Hil  to  tnuncdiiile  np|ili*j 
cation  of  tiie  plastcr-of- Paris  handiifje  is  the  ilaufjer  ni'  pingrene  i'mml 
pre^ij^ure  due  to  swelling.     The  viriler  has  seen  thiij  unforlutmie  aeeident 
ra%ur  on  .'<evend  oei^siont)  in  the  lmndf<  of  well-known  sui^iiuh  ;  hut  itf 
is  certain  th:it  the  jiauiirene  was  not  duo  to  the  n«*  of  the  pln»ter-<if-Parw 
bandjiyie  prr  w,  hut   to  the  inipro|KT  and  earelew*  me  of  it.     The  writer  ' 
has  al«»  -"*yn  a  nuv  of  fnietinv  of  l>otli  hone:*  of  the  leg  in  which  pluFtrr 
of  Paris  wiv*  imniedialcly  apjilied,  and  the  entire  linih  U>-!iiue  ouv  iiw* 
of  sloughing  ninlerial  contvalcd  under  the  liandap',  while  the  si'nlitirniiB 
resulting  from  this  condition  gave  rise  to  the  ineorretrl  dia^oiiis  of  tviilmiit 
fever,  fmni  which  sup|»ose<l  eau.'<e  the  patient  diwl,  hut  the  im'UKiital 
removal  of  the  plaster  bandage  at  the  de;id-liousL'  rev«de<l  the  (rue  cause 
111'  the  M'ptictcnjia, 

Tlie  manner  of  apjilyin!;;  a  plnster-of-l*ari(*  biindjipe  (Fig.  51)  is  fullj' 
dcfterihed  elsewhere,  hut  the  special  points  in  c<inneeti«)U  with  the  nmiu^" 
nieut  of  thif  [uirlieuhir  fracture  are  first  the  use  of  a  thick  layer  "f 
ahsorlK-nl  cotton  which  will  vicld  to  any  swelling,  unil  thus  prnTnlj 
the  danger  of  gangri-iie  ;  and.  second,  the  use  of  stripii  of  jH^rforali^ 
tin  or  zinc  placed  over  tht  linih  to  give  anifonu  f^uiipni.  and  iliu*  W 
obviate  the  nccessitv  for  a  heaxy  b.-indagc.  These  stri|»s  should  ht-  litlol 
to  the  so\md  limb,  and  then  placed  lutenilly  in  fituit,  and  along  d"" 
postcriorpnrt.  of  the  broken  Iq;,  and  Iwnt  around  the  lieel  so  118  to  un^T.'nt 
any  Iwickward  displacement  of  tln'  limb  during  the  repair.  Gr«»t  miporl- 
uiec  h  tu  be  atluchetl  to  this  jHi.siiTior  spUut.     A&  a  matter  of  preaiul)i)» 
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(lie  toes  should  be  examimil  after  six  hours  to  see  if  they  are  numh  or 
if  there  are  any  n^oA  of  obstructed!  circulation,  in  which  ca!#  the  splint 
should  he  imme<ltalciy  cut  ofi*  anil  a  new  one  applied.  At  the  espim- 
tion  of  eiftht  davs,  if  even-thin);  ha.s  pn.KX'e<te(l  hivonihly,  a  now  .-uplint 
ehoald  be  applied.     In  auotlK^r  week  iXw  iKindugv  i^hould  U*  rcumved  to 
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inspect  the  fmnture,  aineo  o<«wioniUIv  the  frupijentfi  Iwcome  disturbed 
under  the  bondnj^e,  and  at  this  time  t&ey  can  be  readjuit«<l  when  later  It 
would  be  impundible. 

If  the  riurn^tn  pn-fer>4  u  splint  insri'nd  of  the  plasterHif-Parit*  bandage, 
till*  ehut^iod  uouble-ineliiii-d  plane  of  McXutyre  ip:  one  in  eommun  use. 
WItere  there  u  much  defoniiilv  and  tite  fruetiire  is  not  entity  retained  in 
appo-itinn,  thix  splint  is  n^-ful,  m'nee  it  relaxcji  tlie  nniacles  of  the  calf 
by  tiexion  of  tin*  knw.  In  Hime  eat<os  of  ohliijue  fraeture  thts  cplint  is 
not  well  adupte<l  to  meet  the  emerjji^ncie?*  (if  the  ca-sr.  an  it  does  not  over- 
o>me  the  tendeney  to  rotation,  and  alcHj  because  in  llexiuu  of  the  knei'  the 
i)uuilriiv|»sexteiu<or  inui^Oeof  the  thigh  liasa  tendeney  by  itti  euntraction 
t"  tilt  forwanl  the  lower  end  of  the  upper  fmjj^nicnt. 

Halst^^l's  slidiiij;  •iptint  is  nu^st  excellent  when  there  is  any  tendeney 
for  the  upiKT  fnij^mcnt  to  protrude.  The  writer  has  cmploytHl  in  certain 
&)!*■*  the  itnliniirA-  frarinre-lmx  with  the  addition  of  a  weight  and  pulley 
to  tlie  lower  fraenient.  Alter  the  lej;  hfw  Ihth  ])Ine4'd  in  the  fraeture- 
box,  which  ir*  filled  with  bran  or  oakiira,  with  the  movable  sides  turned 
down,  a  |Hid  i^  placed  under  tliiMeiido  .Vrlullts  and  the  siiles  are  now 
closed  up.  Icavinir  llie  vi-rlicsd  fmil-piii-e  llal.  In  niH'-H  where  there  are 
great  -nvellinji  and  a  tendency  fur  the  upiH-r  fnignieiit  to  prutnalc  llmiagh 
tlie  skin  this  dn>ssin>r  is  found  iumsI  useful. 

Xatluin  K.  Smith's  anterior  splint  (Kig;.  52)  is  recommeiidetl  in  fnjo- 
tunw  of  Iwth  bones  of  tlie  leg,  as  well  as  in  fracture*  of  (lie  thigh. 

The  TSavarian  splint  L-  cvi-ellent  if  the  frajriiients  enn  be  kept  in  appo- 
sitinn  without  artiticial  extension  or  niu,'*cular  rela.xation.  In  thi*  same 
'ffltf^on'  may  Im>  nienti'iue^l  thi-  silic:it4--iif-HtiIa  tmn<la^f>  the  lateral 
Rllinlf)  of  leather  or  j;ntlu-[H'rcha,  mid  the  hesivy  pastehoiini  sidfv^splint.^ 
In  the  use  of  any  of  thew  rtid<.<-i«plint)!i  eare  mort  be  exercised  to  avoid 
tyu!:  tendency  of  the  Imekward  displawiuent  of  the  lower  fnigmeut  with 
the  foot. 

Vm;.  I.— 3» 
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Tho  writer  nannot  Ino  hij^hly  nvonnnt-iid  divitiion  of  the  tendo  Aciiil- 
Hs  in  fmctiirr-:*  tit'  Iioth  hotxs  ut'  the  loj^  wlu'-n  iiiiy  if-ndencv  fj  nnwcuUr 
spasm  ur  to  iiiiirkttl  (Jt-ltiniiity,  ur  any  j)tvinuiiitii>fi.s  ivf  dt'lii-ium  trv- 
mens,  exidt. 

Whatever  dre»»!De  is  cniptoyud,  the  surgeon  luust  bear  in  mind  (lie 
tiict  thut  the  iuiicr  side  uf  the  bull  uf  the  great  tue  muHt  1>g  hniughi  ia 

Fid.  62. 
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line  with  the  inner  ctige  of  tlir  |)at<>llnj  and  ihv  foot  nininlnim-<l  at  a  rigbl 
angle  t"  the  long  asi*  of  the  limb. 

In  fraiHiires  nf  ihe  iipiier  jHirt  of  the  lej;  the  knee-i<iinl  nmy  In*  in- 
volvc<l,  rtnd  then  ha?ni!irtlinisiis  rcsnlti*,  whii-li  may  h^nir  li>  wriiw-' jt'iiit 
di«;!is«.  If  the  fraetiire  is  i-onipdund  nr  eomplitiiled,  ihe  kdw  iiiiift  hs 
tliuruu^hly  irrigiited  iind  dniinafiie-tubi^  iiiBorted  into  the  mlv.'^  of  lb' 
joints  since  the  a|>on  M'oniid  h  often  uDMui table  to  utilize  for  iMirpMR 
of  dniinnRt'.  This  is  a  ftorioun  operation,  and  must  be  performeil  in  con- 
formity to  till'  rules  Initl  down  iii  connection  with  comiJuund  lii-lowiliim" 
of  the  kiive-joinl. 

FnAtTCRK  OF  TitK  TIBIA  IP  of  more  fn^nu-ut  oeeiirrenee  (luin  fni^ 
tiire  of  the  fibiiLi,  lipcaiifv  the  Imne  is  less  pnitri'tMl  by  niiiwlrs  jrJ 
reocives  the  prineipiil  wei{;ht  in  fallin};.  The  fraeture  uiav  (K-cur  «  aoj" 
|K)int  in  the  shaft,  but  (lie  jum-iion  of  the  middle  with  the  lower  thinl 
IS  the  more  freouent  i*e;it,  since  ibis  |R>rtion  i*-  juiatoniically  the  weaki** 
pnrt,  owinj;  to  tlie  (iiel  that,  the  dinnieler  of  the  Imne  is  lew*  at  llii?  jil""^ 
than  at  anv  other  part  of  the  shaft.  In  this  pnrt  the  peenliar  aiwilon*- 
ical  arraiijremeiit  of  the  bony  columns  ii^  sucli  ae  lo  favor  fniei\ire  nffw 
the  reei'ipt  of  imiireet  violenee.  The  bono  is  frartunxl  at  this  p""" 
oftei*  by  tornton. 

Fnietun-s  of  the  tibia  iM-eitrriup  in  the  lower  pari  of  the  b"iw  ""^ 
tiHiially  oblique  from  alKive.  ilnwawnrd  and  iiiwniil,  whib-  iIkw  iu  "f 
upper  pnrt  are  tnuisverse.  The  I'nietures  in  the  lnwer  iwirt  nwy  If  inim 
direct,  but  ii!-imlly  thev  are  fnun  indirect,  violenee,  M'liile  thow  in  I'"' 
up[wr  |iart  are  penernliy  pOMhiced  by  direct  %-ioh*nw. 

Fmclures  of  the  libia  may  oeeur  ii't  the  lower  end,  through  tla*  sJ"''' 
or  at  the  uji|H'r  end. 

A  fnK(ure  (xxtirriitf/  at  thf  lower  end  of  the  fibia  nstially  involvis  «^ 
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inlomal  ninlli-olu*:.     There  in  very  litilo  diMpkcement,  ttecause  tite  intei^ 
ual  blunil  or  deltoid  li^.tiiH'nt,  wIhcIi  U  iiitiu'liMi  a^  wi-11  to  the  bonlera 
as  at  the  a\tex  of  the  malleohis,  pivvents  tin*  frKgnieiit  I'rom 
beojniiiig:  detachwi,     Thi«  injury  "fteii  reeidt«  in  a  periiui-       Fio.  58. 
nent  uDkylot^is  of  the  ankle-joint  (Fig.  u<i). 

The  ei^ns  and  symptoms  are  no  apparvut  lliat  ihey  need 
uu  MHx-i:il  deM.Ti|)ti()ii. 

The  treatmont  (imsist-'  in  plneiiig  tlie  dptjwhwl  ('nit;nicnt 
in  iu  pni|nT  pinillou  ami  retaining  it  Ijy  the  use  of  v*}m~ 
presses  plawni  Uitween  tht^  iiih1Ii'<i1ii.s  and  the  inner  side  of 
the  splint.  It  is  highly  importnnt  t<)  have  the  frnprnent 
accurately  udju^ied.  Kincu  any  nniun  in  uu  iibnonnal  pisitloii 
will  re:4Ult  in  Unt  great  [aleral  inotiiiii  to  the  ii.-^trj^.ifu.-',  iiiiil 
thuj^  render  the  {Milient  unable  to  wnlk  with  nny  sense  of 
«wiiriiy.  If  thii  fmpinent  eaunot  he  idnm^d  and  rclaiiu-d  in 
it*  proper  position  by  the  ordinary  measures,  the  operation 
of  euttiue  down  ii{Mm  tlie  fnij^nienl  uiid  wiring  it^  or  of 
fixing  it  ny  the  »«?  of  an  ivory  [H'S,  would  \ip  m  the  immU 
of  an  antiiieptio  snrj^-on  a  jnst  iiriM-ediiiT.  If  the  union  Frsruiroofih* 
is  nhniiis,  it  is  apt  to  interfere  with  the  free  movement  of  ijl^^m,  ""'' 
the  ankle-Joint. 

Fmcbire*  of  (he  n}mjf  of  the  ti/jin  are  not  attended  with  much  dis- 
plncemenl,  sinec  the  tihulu  lurts  as  u  Hide  splint  to  keep  the  parts  in 
np|>osition.  In  ifonie  ca-scs  the  only  si^ns  that  are  present  are  Hxed 
|uiii,  ItM^diwtl  t*riidfrner*p.  on  pn-K^ure,  weluninf*!^,  a  tendeiu-y  to  haek- 
nvrirtl  displarrnient,  a  slifjlif  irrr(j!ilnrity  iijion  pii'v-'ing  the  rtn;;iT  down 
tlie  tibia,  a.-*  well  as  an  irregularity  upon  the  t-iirface  of  the  bone.  If  the 
fnicttiru  hii|>pens  to  \te  in  tlie  lower  thinl  of  the  tibia,  ere])itus  may  be 
felt  hy  grasping  the  foot  firmly  and  rolnliii);  it. 

The  treatment  consist-s  In  the  application  cif  t.Ido'i^plinlri  of  leaiher, 
pn^teboanl,  or  gntta-perelui,  or  in  the  a^e  of  a  plastcr-«f-Pnpis  hnntlaRe 
applitnl  in  the  manner  already  de^^Tilwd. 

Fritrtnrr  of  the  n/jjtrr  nui  ttf  f/if  i'lhttt  is  usually  tmnsversc  and  the 

resuhof  <lin(vt  vii>U-nrein  ron^tctpienwof  whit^h  tJictroft  parrs  iiremortMir 

lo;is  bruised  and  contuMHi.    There  \»  U(>uully  but  little  diriplaeenient,  sinee 

the  transverse  direction  of  the  fnuture  prevents  any  marked  defornnty  ; 

if,  however,  the  fracture  ii>  oblitjiie,  then   the  di^phicement  i^  pnindnent. 

In  this  fraetiire  by  direct  violenee,  where  the  bone  is  broken  tnmsversely, 

'  oeeasionallv  a  T-fraetnre  is  foiinrl,  and  the  line  of  fraeture  extends  verti- 

,  eally  into  the  luiee-J4>int.     lu  tUisea-'s*,'  a  eousider.ible  dt^n-e  of  defornnty 

I  if*  pn-sent,  sinee  the  knee-Jnini  beeotiu-s  at  onee  the  sent  of  neute  liviioviiis, 

Srodnoed  by  the  nivitenee  of  blo<:Kl  within  the  capsule  and  al-io  by  the 
irect  elfeeU  of  the  lniiiiuali.''iu.  If  (he  fnieluiv  is  uhli(|Ue,  the  le|£  in 
deflM-tecl  to  one  side,  op|Kiriile  lo  the  dirtn'tinn  of  llie  line  of  fnetnre. 
The  treatment  of  this  injury,  sitnatetl  in  the  iipixr  jKirf  of  tin-  (ibiii, 
eonsi.-.1a  not  only  in  the  maiiiigement  of  tJie  fnieture  itself,  but  also  in 
'  Httcntion  to  iIk-  joint  c<iinp)ieaiioTi.  It  miii^t  embrace,  therefore,  a  plan  to 
reduee  the  inflaiumntory  j*pinl  uffeetion,  as  well  a.--  a  retentive  apixiratus 
for  the  fnietnre.  If  tlie  di»<p1ueenu'ni  is  eonsidenible.  (he  ilefoi'inity  ran 
l»e  best  itven-onie  l>v  ibe  use  of  Meliityre'n  (Fig.  o-t)  doid>le-inrliiied 

s  oiiv  move- 
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ment  in  the  long  lower  fragment,  and  makes  this  fracmeot  coiifor 
to  tlie  upper  or  snort  fraf^ieiit.     The  actiou  of  the  quiiilncrciis  t.'xten 
is  to  tilt  the  upper  I'ragment  forward  in  case  too  great  flcxiou  (if  the  kii( 
is  allowed.     If  but  ^iglit  delonuity  exiiibs  tlte  fracture  can  be  coiq- 
plctety  reduced  and  a  plo^itcr-of'- Paris  bandage  empl<^ed,  with  a  cod}- 

Fio.  64. 


press  over  the  upper  fhiginent.  In  some  eaue^  where  the  muaclcsrf 
the  calf  tniike  traction  on  the  loHTr  fragment,  tenotomy  of  lite  UfHfo 
Achillis  will  often  overeome  any  tendency  of  (he  up[>er  nmrpin  itf  tlK 
lower  fragment  to  override  the  lower  margin  of  the  upper  frapiwiit. 
A  fW  thn'c  weeks  geiitic  ijossivc  motion  should  Ix;  employed  in  aider » 
I)rcvent  adhesions  in  the  tnee-jciinL 

At  the  Wgiiining  of  the  treatment  it  may  be  necewary  to  use  coM 
evaporating  lotions,  the  ice-bag,  or  Letter's  coil  to  reduce  tlie  kal 
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inflammatory  condition  of  the  joint.     In  all   fmcture«  of  the  I'fT'T^  \^t 
which  the  |>hwter-of-Panjj  liamiiija'  i?*  eni|tloyeiI  it  will  l»c  found  i^^^a^ 
a  stiK[H'iiHii)n  iLpiKiratu)^,  hucIi  ai^  Salter^  ^<^viIlg  (Fig.  55).  will  enable 
finticnt  ti>  keep  the  fnigtnents  more  cjutct  than  when  the  leg  n^ati^  en*^ 
upon  tlie  mattress. 
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Epiphyseal  hepaiiations  (Fijt.  56)  *»cciir  in  yoiinjr  pw>plc  under 
twwjt)'  years  of  agv,  uiiU  sinw  they  are  imKlm-tKl  ju  llie  smie  way  aa 
frm-tiin^,  »nd  |>n:'sciit  th<.'satMcsyiii|»ti>tiiK,  jlihI  Hnnlly 
d^iiiHiid  tlur  iinu-  Irwitrncnt,  llicrt-  in  little  to  siiy  in  Fiu.  flC. 

[xtniK*ctiuii  with  them  Ik-vuikI  what  lius  alrt-ndy  been  JV  ""f] 

said  in  relation  t^  simple  fractures  of  the  bone  in 
the«v  lovaIitici>>.  If  the  epiphysis  is  separate<l  iii  a 
child,  the  jfTouth  of  the  bone  is  very  much  nftecieil, 
BO  th«t  when  the  psitit-nt  has  nttaincd  liis  full  size 
the  injured  h>|^  is  tuueh  shorter  than  the  t)ti[)OKilc 
one.  This  sh<>rl*^nin^  inn^  bo  relieved  by  tlie  use 
of  a  cork  wle  applied  to  the  shoe. 

The  treatment  HlKuild   \ie   the  same  as  for  a  ^'| 
fracture  of  the  Intne  r»pcnrrin(j  cither  nt  the  npper      sitniim]. 
or  tile  lower  part  of  ibe  shaft. 

KHALTirKK  OK  THK  nucLA  may  occur  at  any  point,  but  there  i» 
only  one  K|>e<riul  fracture  that  tlvserves  separatu  considerution.  This 
is  Known  as  "  Pott's  fnurlure,''  iuid  eon«ist« 

of   a    fracture    of    the    fibula    about    throe      Fi«-57.  Fio.fiS. 

inches  above  the  external  juulleolas  with  a 
laceration  uf  the  intenud  hucral  or  doltoii) 
lif^iaraent,  ami  in  lionie  ca-^es  a  »)light  chl[>- 
ping  off  of  the  tip  of  tfie  internal  malleolus 
at  or  neur  the  insertion  of  the  lipiment. 
This  fracture  is  produced  by  a  fall  ujnm 
llio  fturt,  and  the  fi>ot  is  twistwl  (Figs.  57, 
58)  outward,  and  (3ccajiioually  there  is  a  slight 
disjiKsitioii  of  the  ankle-jf>int,  caused  by  the 
astragnliin  mtating  upon  (ho  iimJer  surface 
of  the  tibia.  In  sonic  cases,  bei'ides  the 
lesions  just  mentioned,  the  fmit  inay  be  dis- 
located Kickward,  ijince  the  lalenil  Bupjiorti 
have  b«'ii  destroywi. 

The  treatment  of  frjictiire  of  the  fibula, 

with  the  exception  of    I'otl's  fracture,   is  extn-niely  simple,  since  the 

tibia  itself  acts  as  a  s[i|int,  and  any  unlinar)'  dressing,  such  lis  k-ather, 

rtasteboard,  gutta-perchu,  or  side^plints,  will  answer  every  purpnw.     In 

Pott's  fracture  there  arc  only  two  dressing;*  whi^.-h  are  wortny  of  ^iiH-eial 

eonsideration  :  the  first  being  a  ]>la!'ter-of'-l'ari«  liiuidiipe,  npplit*il  while 

tlic  ftK>t  13  Ik-UI  ill  marked  inversion,  with  the  addition  of  a  strong  post^-- 

Hor  splint  of  |)erlonit»-<I  Kitie,  whii-h  is  numld^-d  liist  to  the  sound  leg  and 

then  applied  to  the  broken  Umb,  in  m-der  to  ]»r«-vent  the  backward  dis- 

(ilactMuent,  a  defiirmity  w  apt  to  follow  during  the  reiKiir  (»f  this  fnic- 

lurc.     The  other  dres.-Ung  is  that  known  as  Diipiiylren  s  (Kig.  /iO),  which 

«x>nsist>t  of  a  hoard  ahuut  four  Iik-Ik-^  to  width  and  uf  sufficient   length 

ti)  extend  from  the  |KipIiteal  i^iKice  to  three  inches  Ih-Iow  the  foot.     On 

the  fractured  leg  a  imd  is  placed  wliii-h  n:'fielies  from  the  [mpliteid  i-pace 

t<>  tiic  internal  malleolus,  with  a  thiekness  of  one  inch  at  the  uiiper  end 

tind  thire  inches  at  the  lower  end,  where  it  extends  to  the  tm  of  the 

internal  nialle<du!t.     Tlie  Itg,  witli  the  |«td  appliiMl,  is  now  laid  laterally 

upon  the  bpliiit,  which   is  uuiinlaiuiHl    by   uieans  of  a  few   turns  of  a 
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roller  iMindaiUfe  above  and  helow.     The  itpplicalion  of  llic  lower  ban< 
riiu^'s  udituction  of  the  foot,  wliirli  rt'lILX(>■^  the  iDtomal   lutcml  li^ 
luid  brings  the  friijinu'iitd  in  corn-ft  npfMidiition.     The  limb  is  ul 
uijou  tlie  aide  with  tlu*  splitit  iu  cuutuct  willi  Uic  b«d. 


Piu.  39. 


L>it|<iijlrc-irB  ii^iiit- 

FiiAiTntK  OF  THK  I'ATKi.i.A  dptnaiids  corofu!  ronsidomtioo 
account  uf  it»  cU)!*  pi'oxiniitv  t«  th«'  kneo-joint,  and  idwt  in  cdhmhjunmJ 
of  the  !rn|iorfw^t  wiiy  in  whiidi  the  fni^rtiicntn  tiHimlly  iiiiitc  FrartnmJ 
of  this  Ikhii-  iiconrs  in  about  2  ]kt  <vnt.  of  hII  fniftun-s,  :ti)d  it  ix  fotiiJ) 
nmn;  fretiueiitly  in  tht'  niaU*  than  in  the  female — in  the  pntportinn  ofulmt  I 
f)  to  1.  The  [jeriiMl  of  niiwt  fretjucnt  oceiint-ntr  is  between  the  agwtif 
thirty  ami  lifVv.  If  the  fractvire  occurs  in  extreme  old  agt,  it  1*  vatl 
likelv  ti)  bo  toimd  in  the  fenuilc. 

I'nu-tore  of  the  patella  ii<  eauiMHl  by  miiiTular  aetioii  or  by  dimt j 
vi'denw.     The  direction  of  the  fracture   may  be  traoffwrp*,  vertinL 
ubliipie,  or  even  stelbte.     In   the  fracture   produeeii  by  Budileu  aoa 
violent  muscular  rontmetion  the  transvorse  variety  nmuilly  occur*.    Whi* 
the  fracture  is  rauwd  by  direct  vioU'nee  the  direction  mav  W  vertiflJ,  J 
itbliijue,  or  stellate,  or  the  fracture  may  be  comminute*!.    The  fmi-tiin*  Iff  H 
nnl^«'ulal'  action  occurs  when  the  lincc;  is  in  the  |Kwition  of  m*nn-fleji'i'>-  ~ 
Wbt-n  the  joint  is  in  this  pn^iiiou  the  middle  |Mirtion  uf  the  nniler  wiriw 
touches  thy  anterior  surfitce  oi'  the  condyle.     A  wid<k>n  and  ton-jhle  ^'i^ 
(raction  of  tht?  uiuiflriceiiH  extensor  mii»ole,  which  act^  at  niiirly  n  nfiiii 
nnjjlc  to  the  vertical  surface  of  the  iwitflla,  cau-ses  it  to  snap,  ju«»  na  a  *lirk 
is  broken  acros.-*  the  front  of  the  knee.     A  fnictun?  cnUMiJ  bv  niii«*til'tf 
action  is  ccjniplelc.  and  Iuls  also  Hs^HK-iatinl  with  it   a  Iwinn^r  'if  ll» 
nijoncnifitic  and  fibrous  cnverinp*  of  the  bone,  a*  well  as  a  ltiit'rili'« 
of  the  syno™l  niemhrane  uf  the  joint  and  a  nijitun-  of  ijio  ]trc|iiiidl«'' 
bursa.     In  consequence  of  tho  peculiar  nature  itf  this  injuri*  ilie  jcnntj 
is  wxtn  filled  vvilh  blmKl,  and  the  synovial  (secretion  Ijecomc"*  abunJiii 
as  a  result  uf  ihe  irritatinir  pn-Ncnn-  of  the  bliwwl-clols. 

In  frnctnre  of  the  |»(it<lla  tin-  knee-joint  i-'  always  opened,  udIoh il^ 
extreme  h>wer  end  of  the  [lateDa  if  broken,  in  »hicli  vutv  it  U  posn^^ 
for  the-  fnicturc  to  exist  without  ihc  joint    involvement.      Ilolh  |Ml*J'' 
may  be  friu'tiire*!  by  niti*cnl.ar  action.    The  M'riler  has  sft-n  i\iU  in  a  rtt**^ 
of  an  tiir<ane  patient  whri  Hmldcnly  attcnipttil  to  .spring  out  of  n  Mindo**'* 
ThiH  accident  lins  also  been  reported  as  the  n'sult  ot  sudden   extendi** 
of  both  limbs  duriu);  tlie  iiei-lonnaii<-i-  of  litlioiomv  without  an  (inJ*- 
thetic.     The  fracturi'  of  bnth  iiatclhe  Ini-t  alw)  bc^'u  ^m-t-rvi-d  in  ii  |»iiti< 
who  attempted  to  wive  hini.-icir  lWnn  fallinft  Iwckward  on  account  o^ 
misstep. 

Frnctnre  of  the  patella  rniiscd  by  dii-crt  violonw  w  the  result 
sud<)en  force  iipplied  dirw^tly  to  the  bonv,  sneh  as  a  kick  fivm  a  Ih-i 
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n  Mow  upon  the  uiiterior  surtUcc  of  the  hone,  or  u  fall  cllroell 

thf  fnml.  of  the  ktitf-joitu.     In  tins 

frarture  there  is  more  injury  to  tlie 

soft  niii»  nboiit  the  joint,  ulthoii^h 

a-:nnlly   the  .-(t'lmritioii   of  the  f'mp- 

munt^  is  not  so  gn-at,  on  nce4nuit  of 

the  nt>sence  of  mu»ciilnr  (H>iitmi'tiuu. 

Tliw  fracture  produced  hy  diret-t  vii>- 

lemn;  is  often  a>n)iHiuu(l,  iiihI  a)H>,  in 

flonie  eases,  comnnniite<I  (Fig.  tiO). 

The  Bignsof  fnu-tiirt'  i»f  the  jralelhi 
van"  stum 'w hill  atronliun  l<>  llif  man- 
ner in  which  theinjiirvnccnrri'd.  I'hc 
history  of  a  tail  during  wUieh  the 
[Mlient  felt  a  Midden  sniip,  or  of  a 
blow  upon  the  itnee-joini  with  fumie 
instninient.or  of  a  kick  hy  nii  aiiiiii:d, 
together  with  sudden  loss  nf  |Mi\ver 
in  the  liiiih.  k-u^^henin^  of  the  tKitelUi 
with  a  wcll-inarki'd  Mdrus  wilh  I'c- 
chymn!»is  and  swelling  nipidly  nppear- 
ui|[,  witii  a  lofw  of  thi'  j^cuend  etmtour  tjf  the  joiul,— are  charaetcristic 
imlit^lion- of  fracture  of  the  piUella.  The  nnuiuni  of  jiejiftratiou  hetween 
the  frimnients  dt-iH-otls  u|Hin  thi^  dcjirii-  of  innsculas"  contractiim  at  the 
time  of  (he  aceiuent.  together  with  the  ani<iunl  uf  ^yuovial  wcivtiun 
nod  the  extent  to  which  ihe  hitend  uttachmeiit'*  of  the  |iatclhi  are 
laeeraled,  and,  U>  a  eenain  extent,  upon  the  eontraction  of  the  lijra- 
[uentiim  iwtellw.  A  iMtient  ha.t  he<'n  Known  to  walk  after  fnu'ture  of 
tliu  imtella,  hut  tills  m'a  nio<<t  unusual  eveut.  Crepitus  U  ;^>nendly 
aluvol  in  lhi>^  fnn^ture,  on  anvtunt  of  the  ^^'panLtion  uf,  luid  the  Inter- 
vention of  hliMKl-clot-s  and  tihntn^  Tissue  hctwcrn,  the  frapruents. 

A  cei-taiu  anmunl  of  diispiaecTuent  is  sometimes  found  after  the  fnicture 
hoH  heen  iX'piiinHl ;  flir  example,  the  fniji;ruent,H  may  be  displneei]  to  the 
wde  or  in  frwit.     The  lateral  displacement  isi  «raii!»wi  hy  the  liganientotw 
or  Jibruus  union  Htretehin^  une(|ually,  while  the  anterior  flis|)laeeiiient  is 
due  to  llie  prcrssiirt;  of  jKids  placed  above  am!  Ik'Iow  the  frajrnipnis,  which 
Ijpiut^'''  them  111  tilt  forward.     The  fnt^ieuti*  may  he  put>hed  up  l>y  the 
mnderlyiup  Huid,  w»  that  clieir  anterior  surfaces  are  not  i>n  the  Hime  plane. 
The  ikiuul  mmie  of  union,  to  which,  of  eonrrie.  there  are  exeeption-t, 
ia  not  osseous,  ijjile»a  the  fracture  has  bifcu  treated  hy  openiujj  the  joint 
nnd  Milurinjr  tlu-  fnijrtncntKwith  silver  win-.    The  (jiiestiuii  as  to  whether 
bony  union  cvt-r  takch  pla(V  hy  the  ohier  method  <d'  In-iitiucnt  is  settUnl 
without  any  ch>uht.    A  spmmen  in  suptMtrt  of  this  slatenn-nt  is  ffuuid  iu 
the  \Vo(td   ^[u^■n^l,  where  the  imiiui  is  hv  lH>rie  (Ftj;,  til),  the  [Kitient 
paving  hfcn  treated  hy  Dr.  Chiirlc:*  PlR'Ip,s.     The  medium  of  luiioti 
■|4lO[T  the  fraettirc  ha.s  been  t^uhJeettKl  to  the  ordinim'  niethui)!*  of  treat- 
ment '*•>  fihrou»  ti*;>ue.     Occasionally  no  diret-t  union  «>ccur!*,  and   the 
iriipnientj>  are  simply  held  in  ciaiiaet  by  the  thickened   lilmniK  eapMile 
of  the  joint  and   the    fturi'ouuilin^  hitemi    tiF(.<tues  ouL-dde  of  the  Joint 
Ii2).     The  nitwin  why  a  traiifverjie  fnirtui-o  of  the  jialella  iH'Idotu 
by  bone  ifi  tliat  at  the  time  uf  tla'  atxudeiit  the  lihnius  tisiftiu  or  tliu 
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pflpsillc  of  the  nntcriiir  surface  of  ihe  pnlt^Ha  fnllstlouni  between  the 
mvuta,  and  thus  tn-U  as  a  fuivijjn  IxmIv  awl  pn-vents  the  coaptation  ofl     ^_^ 
Imjiiv  siir&ccs,  imd  con^uuiitly  uiuon  by  bone  is  rendered  inipoBtflbie^  ^_ 
'i'he  treatment  of  fntrture  of  the  jiatclbi  oonsittta  iti  tlu;  uppHrad 
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Ommkii  iiiilnn  «(tcr  ■  IVactniw  of  pAUllft.         lJf;iiin<-uti>u«  uulfnt  hIUt  fhiMuni  of  the  iiuUtlM. 

of  a  suilulilt!  apparatus  dr^iened  to  bring  into  »p|K)sition  tho  fntj^enth 

Sonip  s|>ccial  inanajjenu-nt  of  tlio  jnint-inflanirimtioii  liefnn^  apiilyinjiany 
permanent  druK-inji  i?-  iii-uts-jiiT.  There  liave  been  pnbli.-In-»l  HlIlUll)f^ 
able  ileviccrt  to  meet,  the  diffiiniliies  snrrcHindiiig  the  twntnu'ni  nf  ihi» 
fracture.  Coueentrie  prc^aure  ciiust*  a  ddii^ieney  in  the  bloml-supiiW; 
tho  wnall  sixc  of  llic  fraj^nieiits  often  causes  them  tn  tilt  upward,  natl  iW 
bulping  of  the  i-onilylc*  with  thf  leg  oxtwidi-d  |)reventj<  cl(t*^  apiw'^itifli 
of  tile  fr:i;»iiH*nlH ;  ihu  synovitis  and  hivniurthro-^iH  retanl  tlu*  inii»iD  ff^ 
ftoperatin^  the  broken  .Mirfiteos;  and  many  other  eail'^i'ti  are  id  o|MTnlkio 
to  prevent  th**  .»s,^'ihw  re)>air  of  iliip*  fnu-ture. 

Itefort  any  iitflluKl  iis  resoned   t(i  with  n  view  to  bringing  the  fpf- 
rnents  into  api«»sitiun  the  «ui^'i(U  must  ondenvor  to  eoutrul  nod  TnotBfy 
tlie  joint-inflHiniDaliiin.     The  ice-bag  \»  iumxI  with  i^iffnid  l>cncfil  diifiitf 
the  fir^t  few  iLiys  after  which  h«d-:ind-4)piuni  wa4i  can  Im'  uppli**- 
C-f>ld  irrijjatinii  is  snuu-titiu'!*  eniployf-<i  instcaid  of  ihe  ici^hjtp,  and  to 
.some  aises,  where  there  is  u  ^»A  d«d  of  siiperlleial  ivehynmsis.  a  Miitw 
fonientntion  is  applieil.     As  WKin  as  the  lieiil   has  subsichil  };rntte  «uv- 
form  coinprt'wion  witli  Hjntnges  can  be  eniploved  around  ihe  jitini,  witti*] 
view  to  prnniotinj;  absorption  of  the  Huid  in  the  juint.  Hli.«ters  liave  l»«^1 
aupnesteil,  but  their  n-*e  h  attemled  by  so  much  inflamnialion  nf  ihe  tti^* 
a^  to  piweiit  thi>  applii'ntinii  of  any  ap|KmitU!^.     After  the  eX|iin4li(>tt 
a  wecK  the  jolnt-etanplieatiim  shouhl  be  sufiieiently  contnjilwl  lu  all*'*^ 
tho  application  of  some  [lermanent  drciiwinp;.     The  limb  ean  be  ^>  pine  ~" 
that  {Ktaitiun  alone  alK>rds  an    exwllent   method  uf  treatiueut.     Sr^'"^ 
Kiir^xtns  fimply  place  the  limb  on  a  Kpliiit  and  elevate  the  litiO,  «it  tS^^ 
(he  ftwit  is  fmni  imo  to  thiVf  fwt  aiiuve  the  f(K»t  of  the  Iwd ;  ami  ia  t  ^''* 
way  the  r[«c(nn,  cnireuis  o'"'  vasii  aiT  relaxed,  so  that  there  is  n«)  tract  ^''"^ 
n|Hm  the  iip^KT  fni^ment.      With  ii  view  (if  still    further  ri'liixioL'     "*,"^' 
nmscles  the  patient  can  U*  i»n>p[n'«l  np  on  a  l>e«l-re!<t.      If  now  tin-  <n^=^" 
limb  IB  Uindaged  and  then  the  liiuh  is  bandngeil  t»  tlic  splint, 
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pntial  POnilitioTi  of  tW  tmilttipiit  i^  ritltillcM).  Without  donbt  thU 
ftlioil  li«.«  met  witli  exwllt-nt  Mttve**,  but  in  tlie  event  of  failtire  to 
etviin?  tt  wi(b>tiit'ton'  rej«ult  a  Kiii'pH>ii  mi^Iit  l)e  cxpodK^d  to  iTilieirtin  un 
the  pill  of  tfir  patient,  which  might  be  on  opening  wedge  for  a  law- 
suit fur  duinnj.'v-^ 

Another  plan  ha?*  Ixm>ii  »uj»j^t«l,  whieh  is  likcwii^  liable  to  ii^iilt  in 
An  nnsiiicfaeuip.-  iimnner,  and  that  i**  imuuxliate  aiipiration  of  the  kneo- 
joint  an<)  temiuimy  of  iIk  i[iiadrii'i'|is  rxttinsor  miiM:le.  Thia  plan  i»  too 
bold  tn  ivcommeml,  sincN>  in  wime  mspH  it  lutt  pmv4<d  most  diiustroiu  hy 
pruvuking  a  supjiunttive  arthritic. 

•Stili  nnolhcr  pliiu  lias  Iwen  snggi-i^tod  by  Si'he<It',  of  n.-piraling  the 
joint,  mid  then  inje(.-ting  into  it  a  '^  per  een(.  !«>bilioii  of  csirixilir  iwid 
until  iIk?  flnki  withdrawn  is  porfertly  eicar,  and  at  onee  applying  a  plas- 
ter-of-I*aris  bandage.  This  ^iiwration  bait  been  attended  in  some  ca-se* 
by  suppunitioi),  and  in  otbent  by  s^.t'ondary  lUuimUilion,  pva<mia,  and 
desitii.     Tbir*  plan,  tbcn-fori'.  luw  not  been  rceeiviil  wilh   hivor. 

Till.'  ap)ianiluB  tliat  set-nis  best  to  nn-et  the  ditticnities  nf  the  t^fwe 
oon^ist-s  <»f  pLij*ter-4)f-l*aris  e<>niprv»!«!*  applieii  %vith  or  without  a  (igtin.'- 
of-S  bandage.  A  eoinprt-jw  can  Ik*  plaetil  jnst  above  the  iin|H'r  margin 
of  the  upptT  fragment,  and  then  with  a  strip  of  nibbcr  jdaster  abont 
eighteen  niehes  in  h-ngth  and  one  iiieb  in  width  the  <i>m|>re*»  can  bo 
lixvA  and  the  fniginent  drawn  d'lwn  by  bnngiin:  the  )*tripH  downward 
tinder  the  e:iif  of  the  Ii-g.  Aiiolber  iinnpress  it^  plared  jiiht  Ih-iuiKIi  the 
lower  niai^n  of  the  kiwer  fragment,  and  the  ronipress  held  in  place  by 
a  aimitar  fltrip  of  plaster,  which  runs  npw:trd  under  the  thigh.  These 
two  strifH,  eroritting  each  other  u|M)n  the  outer  and  inner  sides  of  the 
joint,  oauflt^  the  fragments  to  eome  in  close  appiwition.  A  tliird  euni- 
pr»ati  i)*  plat'Hxl  over  ihe  enliiv  fnietiired  |Kiteila,  so  as  to  prevent  the 
tilting  upward  of  the  fmetnred  eniU.  This  dreA^ing  muitt  \»:  frtipientlv 
chftl^-d,  f.\wx'  the  [>liuter  u  likely  to  itlip,  and  each  day  lIi<>  kiiiv-joint 
bcrotncH  li't^  in  diameter,  owing  to  the  ahsorpiinii  of  ihe  fluiil  in  tlie 
Joint.  The  limb  ean  now  \vi  plaee<I  u|mn  an  lueline^l  plane,  and  the  If^ 
and  tlie  thigh  Gi.'ttened  to  die  s|>Iiut  by  a  few  rollers  of  ])laHte('-of-l^lri8 
l)a»<lage>«. 

]>r.  Utile  employe*!  n  nniilar  ap|Hiratut<  lu  which  the  adlie.-'ivc  plaster 
waft  omitted  and  a  wet  pliijster  mller  in  the  form  of  a  ti^fure  of  ^  was 
applied  iu  thowiiue  manner  a»  the  adhesive  platiiter  already  deiM-ribeil,  and 
while  the  plartler  wn>^  wet  the  finger  ami  thumb  of  onr  hand  indentatcil 
the  plaster  alvive,  and  the  finger  and  thumb  of  the  other  haiul  likewise- 
iodcnlatetl  the  wet  plii^tr-r  bntid;igi;  on  the  lower  fragment.  The  fnig- 
ments  were  thitfi  iin*s."<Hl    (dgctber   ;iiid  p^.  g^ 

finulv  held  until  tfie  planter  liad  tinallv 
"  wl." 

Malgiiigne  employed  a  pair  of  dou- 
ble honks  ( Fig.  f>8),  (he  {Ktints  of  whi<>h 
pnwml    liirougb    the    integument     and     /HL 
pierifHl  the  iip|K?r  and  lower  fnigmeut». 
The  bixiks  were  now  bnmght  e!iw  lo- 

ler  by  tniiMia  of  ft  serew  until  the 
Kurtaeeii  were  in  onnptation.    The 
"  b*  an  ideal  one,  and  the  in'wt  sati.'faetory  results  have  been  obtaine<l 
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by  xhfi>e  hcKikts  but  it  Is  oeldotn  thnt  n  pationt  will  rmliirc  tlie  pein  nm) 
»lif*ri>mfort.  wliicli  ihev  imKliioe.  ^m 

I^pvisimjmjvetJ  ihemi'thrKl  bv  usin^adrtublpmirnf  doiil>leh(>nkiit(T^^| 
6-1),  «-hicii  ui*e  plafrrti  oKiic|Uciy  ;  while  TW-hit.  W 
ovfrc^mic  tliv  ijltjt-i'iidii  nt'  iKiin.  niil>^«litiilLHl  ;;tilta- 
prnOii)  plntf^s  linitrd  in  n  niirne  ant\  accurati'lv  ait- 
Hi!«t«<l  U*  tliu  tVugnieDt^,  iidU  inlu  these  [>Iule«  (he 
litKikh'  upp  iiitK-rtit)  (Ki'ii.  05). 
V        '      I     M  HaniiltnnVmerlKHl  "oom^Utjn  of  fl  1*111^1*' inclir 

I  '    ^      nlune  of  Miftificiit   k'lifjth  tf>  sup|J<Ji1  tli*-  thiyh  am 

V  W       ii^,  iintt  iilioiit  f\\  inotxr^  wuIit  ihiiii  th<-  lirnh  ill  tin 

knoe.  ThiH  plnnc  ri!<«  rmm  n  lioriwuitul  (l<.M>rH 
tlic  Himc  len^h  nnd  ttmiilth,  niid  Ik  Ftiip|HintiI 
it«  distal  end  by  an  iiprijjht  pio<v  nf  l^mrrl  wliJrJi 
Aervt*  b»>tli  to  HO  iIh"  plaiH;  and  lo  MipiKirt  uml 
Ktt>iidy  ihi'  fiH>t,  The  ilihiiil  (>i)d  of  the  inclinKi 
plaiu-  may  be  flovati-d  fmin  six  to  Iwt'lvc*  inrliw 
UiH'niflin^  to  till-  k-n0h  of  the*  limb  and  to  other  nr- 
ciimstaiKVrt.  U|M>n  dthcr  f-ide,  about  tour  iiKlii» 
U-low  the  ktiw,  i»  cut  a  dwp  notch.  11*  fi«rt- 
imtx"  fdamls  at  rif;bt  uncles  with  tin-  im-lirinl  plniw, 
ami  n<tt  at  Htflit  anfjit-s  with  tho  horimntid  fl^-r. 
Haviti};  ^ivLTL-d  iIk' appai-utUH  mIcIi  a  thick  hik1*'i'^ 
ciinhiuii  can-fidly  adjiptcd  lo  all  iIm'  irre^tiljiriiiiv 
of  tlie  thi^h  and  log,  (special  rare  t>eing  taken  to  fill  Li>D)pln4'ly  iIm- «pa<v 
tuulc-r  the  knee,  the  wliule  liiub  it)  uuw  laid  U|Hin  it,  and  the  foot  potiv 
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WTiirwl  to  thy  f(Hit-l}i'an:I.  IwtweeD  which  and  the  foot  flnotlifr  ciifthitMi  til 
pliiet"*!.  The  b<«iyurthi'  ]Hitifnt  i*Iir>n!d  al^t  be  (lexii!  u|Min  tbf  lhit.'li.^>l 
aa  the  nnnv-  (■irc<tn:d!y  to  relax  the  qiimlricept*  fciiioris  iiiiii*«'h'.  A  pillrtl 
is  now  npptitil  to  thi'  knw  bv  obli«|ue  ami  riividar  turiM,  cominfiwHnjt 
nlmvc  the  iNilella,  and  tnivrisiii{r  llu-  notch  in  tlie  f^oHnt,  eaeh  «a("a»Tiive 
turn  oni'nn^  more  «'f  tho  front  of  tin-  knco  until  tlie  whoU-  i*  ('tw1i«»1. 
With  a  .-Mi'ond  nailer  the  entire  limb  iimihI  then  lu>  Hvurt><l  ti>  tlie  fipllnti 
rJil"  roller  extendinj;  fmm  tlie  ankle  t«i  the  gnan  "  (FijC-  fi*>). 

Apiew's  method  consists  of  "a  piece  of  »pliiit  ""iniewhal  ciwv*i 
loniritudinally,  iin  the  npper  Mirfaee  thirty  Jiu'Ik'h  Icaig  lutd  live  luoii"* 
wide  at  one  end,  ti(|)eriiiir  t<>   four  inches  at  the  otlwr.     On  caeil  ^dp,  I 
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abort  distance  above  and  ImOow  iIip  niidtilc  of  the  board,  ore  to  be  \whh\ 
two  holes,  inlo  which  are  fitted  four  pegs  with  square  heods  (Fig«.  H7, 
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68).  This  Hplim  must  be  well  padded  aud  |j]tt<-(>d  under  tUt*  thiph  niid 
ihe  Ity,  tlie  linil)  Iieinjr  lit.  (he  .•«nie  time  niiKlemlelv  elevated.  HeUiw 
the  kiK'c  and  the  lower  fragment  are  next  to  hv  apjilietl,  parlially  tivwr- 

Pjo.  «7. 


A|me«^  ipllitt  (br  ftsctuiv  of  t)M>  palclU. 

lapping  each  other,  two  or  three  rtrips  of  adhesive  plai^ter,  eaeh  three- 
(juarters  of  uu  iiieh  wide  an«l  thirteen  iiicht'-t  hing.  These  strips  lire 
brunglit  together  at  their  cxtreniiiies  and  wmjtpe*!  around  eIh'  upiRT 

Ftii.  &S. 
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.Mmpw'i)  splliit  aiijiUi^. 


_  This  tteeures  in  posifion  the  lower  fmjrmi'ni.  Five  xtripR  of 
plaster  nf  like  leiifrth  and  width  tire  next  appiifnl  thn>4>  or  four  inehea 
iibove  the  knee,  desci-nding  tuwanl  ihc  j*iiiil,  t".ich  rtrip  ovi-rkippiiig  one- 
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thirti  of  the  prccc><liiig  one.  Bringing  tliueoflsof 
llu'y  aw  tu  be  wtmntl  aixmiKl  the  lower  piii,  >vheii, 
iiig  the  [M-gs  of  the  Iwu  titles.,  the  lower  fnignieiit 
tu-ar  opjHtsition  with  the  upjier.  To  prevent  the  1 
tilting  forward  a  broad  istrip  of  plii^ter  may  1m?  Ji 
iipimtxiinntion  and  fustoieil  to  the  Pjilint  bi'lofl 
applied  above  awl  b«low,  which  securer  the  thigh 
(r  ig.  HH).  Ab  tlie  swelling  r«ul)F>id«¥  all  tlutt  i» 
the  adjibrtmcnt  is  to  tighten  the  striiw  l>v  rtercttHng 
I  hey  are  fiu-itenetl.  By  this  plan  the  n-mnval  of 
(lured  uinie(vp«iry  until  the  eure  iji  i-omplete.  H< 
fiMirth  weeh-s  the  strips  miiv  lie  st-ptiniteil  fmm  the 
moved  »)  as  to  overLiHiie  ^ifleniag,  anil  the  drfi 
This  process  shouUl  he  repeated  ever)'  five  or  sij 
week,  when  the  splint  may  be  laid  aside  and  t 
cnitehes."  ' 

WtrUtff  ihe  patella  is  an  oj*eration  whioh  within 
broiiglil  unmiiiiently  into  notiee,  tviKviidly  tliroui 
Clmrlcji  rlK'Ips.  The  operation  is  one  aliont  whiei 
sity  of  opinion  exists.  The  arguments  in  favor  o: 
HbM'iMf;  of  gri^t  danger  to  life  and  Hmh,  the  3tL|; 
the  function  of  the  joint,  and  the  girater  rapidity; 
ence  to  the  danger  to  life,  it  may  In-  stated  ifial  I>| 
IRiK))  !](»  cases  of  wiring  tin'  ixitelhi  in  New  VurU 
was  no  death  dii-ectly  attributt.*<!  to  the  o]H.'nition,  a 
to  delirium  tremenH — a  eompliotition  thai  wmild  I 
othrr  op<Tftiion.  In  the  hands  of  a  thorcnigh  asepi 
to  life  from  wpsit-  it*  insigiiilieant.  The  superior 
function  of  the  limb  arc  deninnstnit^Ml  by  the  ia 
bony  union  and  a  finely  movable  joint.  The  mpi* 
of  iT|«iir  irt  made  evident  when  it  is  considered 
walki><l  well  wilhin  three  weeks  ui^r  the  oi>eratio< 
wltliia  h'lx  wi>4'ks,  and  later  on  have  played  tifittb 

On  the  other  hand,  some  sui^'ons;  claim  that  iImb 
uns,  and  that  result(<  wliit-h  are  siifli<-iently  -silisfa^ 
l>V  less  (Wverc  inwisiiR'.^.  Tlu'  author  feels  juftili 
the  operation  in  cni>f^  where  there  i»  nn  ot^nic  di? 
sible  antiseptic  preauition  <^uj  be  seeure<l,  and  w|] 
cnnuftanee.t  of  the  ]>atient  make  it  an  object  to  as 
rink  fur  a  nia.\iminn  of  gtiod.  It  i^  a  !«ei-i<iii.'<  nmtt 
with  rent  to  pay  and  (rhildren  to  fitil  and  clothe 
thrcf  monrhfi,  and  then  (>»■  prjicti<-idly  hica|>acitzit< 
eighle(->n  monthrs  InMead  of  n*.Mnuiug  work  wtthiu 
lime  of  (he  accident.  The  qiierticm,  however,  of  w 
itvt  upon  the  individual  oircnnistaueei<  in  eocji  csH 
is  univer«d  nv\  lie  forniulali'd. 

In    invesrigating   the   hi.-lorv  of  ihi-  opcnition 
Itlani   Bill-toil    in    18.^1,  McC'lLllan   in    ls:iN.  <',h>|k 
lAipm  and  (rreen,  wired  the  jMitella.     All  iif  ibcsie 
and  uiiiincce»>ful,  were  |>eifoniied  at  a  jiemKl  whid 
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Bu^;p.slion  nnri  prniHirrp  ncnrly  forty  ycar«,  and,  tlidii^h  the  prinrinio 
upon  wliich  the  npt'ration  is  nmv  performod  is  wicMy  flilTcreiit  tivun  that 
w-Iiich  in,'ipirL'(i  thi' early  pwiiwrs  iii  AmtTU:uii  surgurv,  y«l  thi'  fact  i.i 
that  here  this  openition  wtts  oonceivMl  iinil  born,  hut  in  Saitlaiui  it  hits 
dcv(>lo|Hil. 

Wirinjr  the  patella  shouki  not  lie  |jert<)nn«I  imnic<liately  after  the 
sccideni,  a»  inflammatory  notion  is  likely  to  fullow  the  reoeipt  of  the 
iiijim'.  It  is  witH'-  to  vvaic  eight  or  U'u  tluys  until  the  fwrU  an-  in  hotter 
mndi(ion.  In  «!.•><>  thi-fnictuiv  isenniiwmnd,  t]ico|MTHtinn  should  In- ij«>r- 
formed  without  delay.  Before  wirinj;  thf  fnijirueiit*  of  a  fnwtiire  ut  tii** 
patella  the  entire  limb,  induding  tbi.>  foot,  nlioidd  ))e  tlioroii^iily  i«(^riibtH'(l 
and  w-ashed  with  soap  nnd  hot  ^niter,  uftor  which  ubhition  thi-  ptirt.-^  should 
be*  eart'fidlv  wiwhed  in  a  dilution  of  bichloride  of  ineix-uri'  of  aljoiit  the 
«trenjjth  ot  1  ;  2)XMX  Ovt^r  the  joint  itself  a  wilimited  solution  of  itxlo- 
forni  in  ether  or  of  naplithalin  in  ether  should  be  [xiured.  The  jmrta 
alwve  ami  below  the  joml  an-  sitn-onndiil  and  i-avelope<l  hv  lowelf  Matu- 
rated in  a  solution  of  birhlnride  of  nien-iiry  of  the  stn-iigtli  of  1  :  2lX>0. 
Tlic  opptKiite  leg  is  eovered  bv  wet  towels,  and  the  parts  are  in  re«tlines» 
for  the  sut;geon.  From  the  neginninp  to  tJiei-nil  of  the  o|Jcnition  ron- 
Cinnoiis  irrigation  of  the  interior  of  the  joint  ii*  kept  up  with  a  1  :  I<(,000 
Holntion  of  bichloride  of  nn-reury.  It  is  iin necessary  to  add  that  tlie  u|ie- 
rntor  nnil  h\s  as.'ii slants  are  thomnjjhlv  disinfected,  and  all  instruments, 
wire,  euturtM,  ligature-t,  and  s]xingt.-»  are  prvpanMi  with  the  greatest  eare. 
The  incisinn  nan  be  either  hiujfitudinal,  traiisversc.  or  rrunial.  Tlif 
tran:*ver?c  incision  is  preferred,  thoujrh  the  lonfriin'Iiiml  is  the  one  more 
frequently  eniployeil.  The  frajrnients  and  the  joint  are  freely  exjM).*ed, 
an*i  nil  h]<KnlH^lot-»  from  the  joint,  from  the  '*yi)ovi!il  |KHich  under  the 
qiiadntvpf  extensor  niUH?le,  and  fnini  iK'twiH-n  tlie  fni^ini*n(»^  an-  iftnoved. 
The  two  fnipments  ai-e  refn-sliwl  by  bein^j  scraped  with  a  HelM'r  swiop, 
aitd  the  inter\'onicg  tissue,  wnsiHting  of  ihe  anterior  libn»u!<.  eap-iule.  is 
ele\'Bted  fmra  Wtwi-en  the  fnipim-nU.  The  An-liinn.'di.-an  drill  is  now 
made  U>  ]K'riorate  the  ujipcr  fnijriiK>nt,  an^l  then  the  lower  fmpmeiit,  t-are 
bcin^  laki'M  to  have  the  [Xjint  of  the  ilrill  einer^'  fr»ni  the  hiwer  isurfaci* 
of  the  |wlella  just  alHtve  the  lower  oirtilat;;inoU3  surface.  In  case  one 
fnifcinent  J*  very*  small,  it  shonhl  be  drilled  first,  so  as  to  bring  it  into 
belt<T  a|»p(Ktltion  with  the  larger  fmpment.  The  bottom  of  the  synovial 
poneh  is  felt  uiKm  its  outer  side,  and  an  o]>ening  mflile,  thrriugh  which  a 
rwl-nihlier  dramage-tulje,  which  eontains  no  frw  Bulpluir,  is  inwrtetl  into 
the  cavity  of  the  joint.  This  tube  shimld  U- rcnrnvcil  in  three  or  four 
ilays,  aUhon>;li  Fowler  has  drnumstnited,  in  his  wondcrfidlv  snecpssful 
cawe  of  LiHnpound  fracture  of  the  |»!ileUu,  tliat  it  is  ix)ssihle  to  allow  the 
tube  to  remain  two  wi-eks  willi  ini|iiinilv.  The  wire,  which  should  be  of 
silver,  is  of  moderate-  thii-kness,  ami  is  twisteil  and  cut  oft'  and  haniniered 
down  upon  and  into  the  tis'sucs  over  the  line  of  fnieltire.  Kxpcri)-ncc* 
sliows  that  no  harm  ever  re:*ult.s  from  hur\'ing  the  wire  in  the  tissues  of 
the  wi^un<L  The  ap^meurotie  fa^eia  and  w>ft  li^snes  in  fniiit  of  the  [mtella 
are  now  nicely  sutured,  which  pnxwiurc  hemietieally  seals  in  twenty-ff»ur 
hours  fbe  front  of  the  joint  fiiim  any  s<.tous  dlsoliargv  Inliltniting  tlmm^h 
tb**  fissure  made  by  the  fnicliin'  from  the  soft  iKirls  over  the  fnmt  of  the 
patelliL.  AH  loos<>  pieces  of  tissue  are  removp(l  and  anv  torn  or  Inrerate*! 
ehreds  are  cut  away  by  a  [wir  of  seisejon*.     The  int-egumeiit  is  now  sutured 


ant]  the  line  of  ineisirtn  is  elosul.     Tho  linear  incision  can  be  jiaiutpd  ove 
with  a  luyi-r  of  atyplic  cvItiKlitin  uiid  tiii>ii  tliiMfi]  over  with  itHltiforri 
im|il)llmtiii.     A  iMKUTior  spliiil  is  now  :ii)|iist<'<l,  itiiiln  rc^iihtr  ptasur-  r~         ^ 
Puns  .-iprmt  i.s  ajiplifd  ovi*r  tlu-  layers  M'  anlin-ptio  tlrpsi-uigv^      At  tJmr — ^^ 
I'xjuratiini  id'  tiini.'  dayy  tlii'  tiilif  is  rt-mnvt"*!  tiimupli  a  (enostni  eiit  in  t)—  — ^| 
fiplint.     Instead  (tf  a  pl:i.stor-of-Pam  splint,  a  uiiv-nottinjr  i^plint  in  iiiHj^.  j_-^j 
by  »omc  ^ui^tH)us    Tnc  patient  i»(  now  kept  in  bed,  ibnutrh  be  r^.in  ^it  i^^   -g, 
very  soon  after  tbe  npcration,  and  tlie  UrM.  drejwinjf  hbitiild  lie  removt^.-^-^  y 
ill  the  eiMirw  of  tlie  tiivt  wevk.      In  four  uei?kM  he  (-an  l»e  »lluwe<l  tu  pr^^t 
up  fi'uni  ]iis  btni,  ami  i-liortly  iifhT  wnik  iilMint  the  wunl.     Mat^sagi',  ^liar^  s  — 
[xMiinjj,  frleti<iti,  cler-tricity,  ami  gentle  |)as<iive  niotinn  will  Boon  rest<»-at-^ 
the  joint  to  its  perfeet  funetinn. 

The  cunelu&iuni*,  after  h  eurefiil  unalysia  and  study  of  nil  tbe  repon«:7«f 
and  ns  many  nnreportrt!  caj»ei-,  are  the!* : 

In  eonipiiiiiKJ  fnietnre«of  tbe  iiut)-lla  there  is  not  the  ttli]j:htrAti|Ui>-lM  »d 
as  to  the  pn>pric-ty  of  the  o|)ernri.in  of  wirinjr  the  fni^nients, 

III  ns-'eiit  and  oUl  fnietun-s,  with  the  faelj-  fully  presented  to  the  |iatit-Kil 
mid  inirler  the  sirietest  antiseptic  pri^eniilioui!,  Uie  o(H'niti(in,  in  the  li^Bit 
of  nri-si-nt  stuti-itiej*,   h  wholly  jut-tifiahle. 

In  debilitated  |KJtieut<!i  nnd  in  tliu^  mfferin^  from  nay  orj^niv  ilisti,'^  * 
the  operatitkii  sliouhi  not  be  emptoved,  and  ii,  in  titet,  oontmindiitiitr"^t 
an  aw  all  other  n[HT:*tioun  of  ex|K-ilieiiey. 

It  i«  not  an  o|M'patiuii  whieli  mn  l>e  indi^Tliiiinately  [HTfnnned,  o^^"' 
never  by  an  ordinary-  praotitionor  with  little  ftiirjjienl  cxpcritmoc  itnd  wi^^*" 
little  faitli  in  the  jciTui-tbeory  uf  inllaninmtioii. 

The  siiiTf tw  of  this  i.p<-r:itiiin  dejn'mls  wholly  ii]>on  e«>n>5ricntirin#-  '^*f 
ennyinp;  out  the  snialh^t  details  lu-edetl  to  ^-eure  awptieity,  and  t_^^^^* 
nurffeitn  who  ii*  nut  imbued  with  the  true  spirit  of  antiwpjic  ^itrjpy^^^ 
ought  not  to  |>erf(»nn  thii*  iriK'nition. 

AVhilt!  the  miniber  of  eiiM?«  yet  o|)4'nittHl  uixiii  in  t<M»  limited  ti>  udr^^^i'' 
of  dedur'fions  by  rui-uns  of  whieh  a  mint  w^ttlement  of  tliii*  r|uedli(in  is: — ^ 
be  made  in  the  riiinds  of  i«nr^e»ni!*,  th«*  fiitiii-e  pnietice  of  the  Bur^en'  •-  ™ 
thii<  mill  of  nllier  eMiintrie^  will  soon  enable  wf  toeondeiiin  it  lu^aii  utifl^^^'' 
and  nnjtijitilinble  pron^dure,  or  else  it  will  be  (NineiHled  as  4»ne  of  t  ^^Jl* 
gmndehi  triumphs  of  our  art. 

Comprifiiul  jnu-inrr  of  fhf  pittrltft  in  a  moflt  seriouB  accident.     TIh     ^^" 
is  but  one  nietluxl  universally  ivcommende*!,  and  lliat  \»,  under  the  inH^^  ^ 
eiKT  of  nn  amesthetir,  to  eiilni^  the  orijrinul  wound,  irrt|;nto  th<inHigl^s'  ""5 
the  joint,  drain  it  with  rnblM-r  tubintr,  nnd  wire-  the  frnjinient.-*  with  >iiU'-«^^''^ 
wiiT.      If  the  openitimi  if  jK-rfonned  with  awptie  prveuutiunf*,  ibo  tult:  ^ 
CMn  be  renioveil  iijMm  the  tlntv!  ilay  and  the  wound  <'1ohi1,  and  an  iih -^  ^' 
result  j*eeur«i].     This  injury  in  pn'-anti«?ptic  days  was  usually  attendi-  W-  ' 
by  a  fatal   result,  but  with  tbe  api>tieaticiu  of  the  i>riiieiiile»  (if  nuMle  "*" 
sui^'H' the  eases,  as  a  nde,  do  wi']l,  aiwl  the  (inal  twiut  is  [XTfrct 
rejptnls  the  rt'f^turatidn  of  the  function  of  tin-  juiiil. 

KliAcitHi-y  OF  TiiK  Fkmi'H  fonu  alKHit  I!  per  eent.  of  all  fmetiir^"*** 
In  the  aped  they  <io.'iir  usually  in  the  upper  third,  in  i-hildrcu  in  f  ^  ""' 
mitldle  thiitl,  while  in  adultM  the  fraeturcs  are  jieucrally  foiuid  in  (  -*"'"' 
Itiwer  third  of  the  bone.  Krartures  of  the  shaft,  however,  may  oeetir  ■'^~'^"l 
all  age-,  but  fraeiur**  of  the  neck  i>f  the  thigh-liauu  an?  UMuIly  faU'  -^""^ 
iu  the  agi>d,  and  e>]H-eially  in  women. 
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Fractures  of  tho  femur  in  (Iv  upper  ihin\  amy  Iw  oIus»*ifi«l  arconling 
tn  the  wut  «f  till'  I'm^'ture;  lliur^,  iiitni-vap^ular  and  exlra-ciipuutar  Cnic- 
iiire  of  the  cervix  friiiorif^;  1rt«-Iiniit<Ti«^  fnirdirc  ami  siiltinMrliantoric 
frwrturrr  of  ihf  slwfl ;  in  the  midilli'  thinl  iirt'iinliiiiL;  to  tin-  vjinetv  of  tlie 
fnicture ;  thus,  siiiipk-,  coniiKiund,  <-»niiiiiiitit(Nl,  frunslint,  am)  fjiiipliwit^l 
fraictiiPi' ;  ill  llic  lower  thinl  iic«'iinliii}f  t^i  the  luirl.  fnienired  •  thus  ex!*'r- 
nal,  iiiterm\l,  anil  ^upmetrntlyhml  I'liietiiro  udu  epiphym-ul  ,■>*.■] Ht ration. 

Kftiph^nrtil  HFimrnfum  i?  an  injury  wliich  is  elat^ifiti)  willi  fnu'tnn>s 
for  rK»«>ri«  ftlrcAcly  ineiilidned.  Thin  injur)'  (xx-nrs  before  tin-  twentieth 
yi*ar  of  life,  at  whieji  time  tlie  lower  epiphysis  unites  to  the  aliafl,  ami  any 
injurv  of  tho  lower  pnri  of  the  hone  oo'urriiip  ns  the  rexult  of  noeiilent 
or  ilurtiifi:  an  attempt  to  l>re:ik  up  unkylo^i?*  of  the  kne«  in  n  [tatient 
imth-r  twenty  with  the  Hvnnitnms  of  fracture  su^!;^i>»<t8  a  ccpftratiim  of 
tlip  epiphysis  from  the  duiphysi-*.  In  the  diiteiuwion  of  Kuprao<uulyloti| 
fmcture  ihe  tmttment  of  upiphywiil  H;]Kjniti'ni  will  W  eonsiderwl. 

SuftraniUfhiloiii  frnfUiif  iKviir^*  iilxuit  two  ineliea  hImivi-  the  e|)i[)hy!«':it 
lino,  ami  is  iisii:i1lv  the  n'siilt  of  iliRi't  violence,  :ui  t\  hlow  ii|m)I)  the  side 
of  the  femur  f>r  ii  hlow  upon  the  putella  while  llic  knee  i.-s  flexed.  Tliu 
fnicture  is  situntcd  at  the  |iulnt  umTC  the  cancellated  bone  tidtjue  Joins 
the  euni|iact  Ijooe  ti^uc. 

The  af^ns  and  «ymptorae  are  ilw  aomo  a«  m  any  fracture,  with  tho 
a<lditiutul  *ij;ii  nf  Ium;*  of  i-ontvur  "if  the  knet^joinl.     Tlie  feiiiornl  artery 

nmy  Ik>  woundi-il  in  tliii^  fmelim-,  niii.'^ 
Vm.  t>d.  ing  a  fidsr  nnenrism,  which  is  of  •^•rious 

tfjij^^*,m  iiu|M.rt. 

nri.iT^^mg^a^\  'pd^,   (lisplneement  consists  of  flex- 

ion of  tlw  lower  fragment  on  it*  trau»- 
vei-«e  iisis  hy  tho  aciioii  of  the  fFig. 
60)  f!;adtmctiemiii-<,  pinntaris  and  pop- 
'•^{^H  liteUK    iuu9cle:s,    while    the    rectui*    itud 

lin]ii»«tring    mutielei   temi    to    pull    Ihe 


■./. 


Flo.  70. 


FnKtarv  ot  the  l^w^r  f^M  aF 


or  till-  h-mir. 


lowpr  fragment  upwonl,  and  ilie  alxliictor  nmwlei*  draw  the  tip|K>r 
(ntfnncDt  inwanl.  The  lower  fro^i-nt  drope  biickwnni  with  the 
iipjier  enil  of  the  tibia,  while  the  palejla  is  thrown  forward.  This 
ttlUscs    the   lowxT  end   of  the    upjKT  fragment    tu    rest    u\K}\i    ihr    aii- 
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plane,  or  by  artificial  iiniiii>^,  liy  ilivinton  of  tin?  tondo  Aehilli»,  wliich 
secures  physiological  rvj^I  t«i  the  linih  h\  imtsing  a  tfrnporan'  ]«iralyi"i8 
of  the  niii:sclc8,  and  thu!«  pre\Tuting  tlit-in  fn>tn  cotitractiD^  and  drau'iug 
down  the  lower  fmj^iiK'Tit.  Extciifinri  nliaiild  nover  be  eniptovL-d  in  the 
slniijiht  positioii,  j-ince  this  has  a  l^ndem-y  to  nileii^ify  (Fig.  71)  ihe  di»- 
ptiici'iiifiit  and  <3iii«^  |H!rtnaiit'nt  iiiikyhsiis  in  tin?  knec-joiiit.  The  It^ 
and  rhi;;h  ran  he  place*!  In  a  win-  cuini.s8,  which  is  iK'nt  to  i"epre*ent  a 
dtndjlL'-iiiclimii  [ilanc.  or  Xatlian  Smith'B  anterior  x])lint  (Fig.  72)  i-aii  Im- 
n.-H-^l,  or  plaster  of  Faria  ejjn  Im*  applied  with  the  knee-ooint  slightly  Hexed. 
In  <3U!ie  the  fracture  \»  eoni))ound,  the  wound  ntu»t  be  inade  thoroughly 
af*epticj  and  free  dniiuigi'  41!"  the  knee-joint,  wttli  complete  immobiltza- 
tion,  most  b<-  employed. 

InUrmii  cm'ftffoi'i  fracturf  (Fig.  73)  is  pnjdueed  by  direct  violence 
tlirongh  a  foil  up.in  the  hent  knee,  or  (»y  a  blow  upon  the  condyle,  or 
by  u  mverv  latentl  wix'neli.  The  accident  may  be 
wrioitH  on  aetvmrit  of  thi-  proximity  of  the  knee- 
joint  to  the  fracture. 

The  siffiuj  and  aymptoms  are  ihe  silue  as  are 
fmitid  in  itnliiuiry  fnictiircH,  snirh  :ls  looili/^fl  {iiiiii, 
€cchymo«i^  en.'pitib<,  and  mobility  of  fmgments. 
The  length  nf  the  limb  is  not  altered,  but  the  nor- 
mal <iHirour  of  the  joint  in  destroyed. 

The  troatmeat  <v)n.»iHlM  in  pltunng  the  entire 
limb  in  tin-  stmight  pusition  and  n[i)tlying  »ome 
evain>r!iting  Uititm  nver  the  kiu-«'-j(Hiil  for  a  few 
4lay>i,  sii  as  to  niiHlify  the  intlatnmatorv  reaction, 
Tlie  fnigmfnt  nin«t  tl*en  be  a<ljusted  in  it*i  profM-r 
plaue  and  held  in  lUH  hy  eompn'ives.  Flexion  of 
tbe  knee  has  a  temlcney  to  displaei;  the  Inignient 

upward.      Ankylosis    is   apt    to    f"llc»w    unle**    (he        

joint  is  snbjeetiil  to  gi-ntlc  pa^i^ive  motion  at  the  rnriiint  or  ihr  iiiivrnal 
end  of  thn..*..  weeks.  The  immirtant  clinical  fa.t  "-^y^" -' ^- *""'''■ 
must  not  Ih!  overlo4ike<l  that  tJie  fragment  may  foil  to  unite,  and  ?up- 
puratio[i  of  the  knee-joint  \m»  been  obsen-ed  in  a  few  coses.  Snch  a 
(••(niplicalion  call*  for  ihc  practi^ie  of  lH)ld  anti!*('])tic  fuiv»*r>".  AMpini- 
tion  tif  tlH>  joint  in  this  fmctun-  i.-i  unwi>ie,  sintv  it  might  Itsid  to  M'riiiUA 
joini-cnm|>limtion. 

JCrtrnuil  (ym'ttfhifl  fmrturr  is  caused  bv  a  blow  or  a  fall  upon  tlie 
condyle  when  the  knee  is  f1exe<l,  and,  like  ^ructnre  of  the  internal  con- 
dyle, may  be  serious  on  ncvount  of  its  clone  proximity  to  the  knee- 
jiiinl. 

Till*  eagrxB  and  aymptomB  are  (he  some  ns  in  internal  eondylnid 
fnictiin',  and  the  treatment  mentioned  for  one  is  ap|il)i.-ublu  to  the 
olhnr. 

Fraeturm  nj  tftf  nhafi  of  fht  /emur  usually  occur  about  the  centre  «if 
tlie  iMHie.  Thi>y  are  gcnemllv  oblique,  with  the  line  of  fniirture  in  the 
nnterf>-|Mxiterior  direction.  They  arc  <-ause<l  by  direct  or  indirect  violence 
or  hv  mu->cular  action.  Direct  violcmx'  (ani«es  frncturej'  in  the  lower 
third;  dirc<-t  anti  indirect  vioJcnot',  a.-  m'cII  a^  niu<<'ular  action,  may 
canw.' fnicturcH  in  the  middle  third ;  while  fractures  in  tin-  opjHT  thini 
4if  the  hone  an*  genenilly  the  iv^Ai  of  indirect  violence.     Fractures  of 
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terior  mirfiicc  of  the  lower  frapnrut.  Tliis  dispUi^em^nt  can  be  over- 
come in  one  (.if  two  ways :  either  by  ilivi^ton  of  tnt'  U'nrio  AcbiUU  or  by 
tho  use  of  tin*  iJoiihlo  iiicliiu*  plane.  Tlic  txintoiir  of  the  joint  i^  so 
destroyed  by  effusion,  c^^iecially  when  the  upper  mai^in  of  the  upper 


Fio.  71. 


'  n  ton  It'll  h  lie  form  ity  tn  iii[irriCoiif1f)<iii]  IViwturv. 


fmtjnicnt  has  wounded  the  cul-de-suc  extending!:  upirarr]  upon  tlie  Iront 
of  the  femur,  that  the  dia^noHis  is  rendered  extremely  diitioult  unlrsii 
is  made  inimcdiatuly  after  the  injury,  bofoit?  att-e1Iiii(r  tiu|jorvenc4.  It 
occasionally  Impjiens  Uiut  the  joint  beconice  involved  by  tlie  fractuir 
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^aii'.uii  K.  niiiliii-  aiiicri»T  ipllni. 


flSdumin^  a  T--«Iiiiin-  (Fi(r,  70)  and  thus  extondinp  into  the  joint  (^mi^ 
the  intercoudyloiu  noloh. 

The  treatinent  of  sujiraeondyloid  fraeture,  as  well  as  of  e|iipby?»l 
sepnmtion,  i*  itmducted  ujwii  one  of  two  principles ;  either  by  nilmios 
by  nutunU  meaiw  tlie  liaiustring  nmsuleb  by  the  ui*  of  a  JoubiiMncliorti 
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plane,  or  by  artificial  means,  l>y  tlivisicm  of  the  temlo  Aclnllis,  which 
wwurcs  physiological  rest  to  the  limb  by  causing  a  teniiH>rar)'  paralysis 
of  the  muiiclcfl,  and  thus  preventing  them  from  contnictin):  and  draMing 
down  the  lower  fragment.  Extension  should  never  be  emploVL-d  in  the 
fitraight.  |Mi!»ition,  since  tlii.*  has  n  tendency  ti»  inlensifv  (Ki^.  71 1  llie  dijj- 
pl:i<-i-iii<nt  an<!  eanse  permiinent  ankylosis  in  ihc  knef-joirit.  The  leg 
anil  thigh  nin  Im?  iiUicc*!  in  a  uin-  ctiiraNs,  whicrli  i>i  ln'iit  to  represent  a 
tlonble-indined  plane,  or  Nntlian  Smith's  anterior  splint  (Fig.  72)  can  be 
nsed,  or  plaster  of  Paris  can  U:  npplie<l  with  tlic  knee-joint  slightly  flexed, 
lu  ciLsc  the  fracture  h  com|KnuHl,  the  wound  must  (je  made  thoroii;jldy 
a-iit-piic,  and  free  drainage  of  the  knee-joint,  with  complete  immobiliza- 
tion, must  be  eni]iloyetl. 

Jntermit  rond>/loiil  /racture  (Fig.  73)  is  prtHhiced  hv  direct  violence 

ugli  H  fall  U|)on  the  Iwnt  knee,  or  by  a  blow  upon  tliu  ot)ndyle,  or 

by  a  wevere  hitei'nl  wrench.     The  aeeident  may  be 

noun  on  account  of  the  proximity  of  the  kncc- 

int  to  the  fracture. 

Tlie  siffiiB  and  aymptoniB  nre  tlie  .same  us  are 
Ibnnd  in  ordinary  fnictu !>;-■*,  soch  ;is  kH-zilixeil  p:iin, 
ccchyiaosis,  crepitus,  und  moltility  of  frngmenteL 
T!»e  len>:tb  of  the  limb  is  not  altered,  but  tbe  nor- 
mal eoiitonr  of  llu>  joint  i»  destroytnl. 

The  treatment  i-onststs  in  plfu-iiig  the  entire 
limb  iu  the  ^tr.iight  po.-iti«iii  and  applying  S(>nie 
eva|H)ratiiig  lotion  over  (he  kncc-jnint  for  a  few 
<Liy)i,  m  a>*  to  modily  the  inHaminatnrj-  miction. 
Tnc  fragment  must  then  be  adjusted  in  its  proper 
place  ami  held  in  «Vd  by  compresses.  Flexion  of 
the  knw  lia-  a  tendvney  to  ili.-plaee  the  fnigioeut 
upwan).  Ankylosis  is  not  to  t"olIow  nnlesf*  the 
joint  is  sribjcct«^l  fi  gentli*  passive  motion  :it  the 
end  of  tbrtv  W4H-k>'.  The  iniiKirtant  c^linicjil  fact 
mast  not  \m:  overliMiketl  iliat  ibv  fnignieni  niiiv  fiiil  to  unite,  and  sup- 
punitiun  of  the  knee-joint  has  !»een  obsen'ed  in  a  few  eases.  S«ch  a 
<i>mpli<-.itiori  ndls  tor  the  prietice  of  bold  antiwplic  siirgi-rv-,  A>«pim- 
tion  of  the  joint  in  tbi>*  fracture  i*  un«nse,  since  it  might  lejid  to  serioUH 
joi  nt-eom  pi  icat  ion . 

Kjrleniul  corufi/loid  /radure  is  caused  by  a  blow  r»r  a  fall  upon  the 
condyle  M-hen  the  knee  ts  flexed,  and,  like  fracture  of  the  iDtemal  con- 
dyle, may  lie  serioua  on  a(^>nnt  i>r  tin  elose  proximity  to  the  knee- 
joint. 

'I'hr  8i?D8  and  aymptoiiiB  are  the  same  as  in  inl*'riml  condyloid 
fnietwri',  and  llic  treatment  mentloneii  for  one  i^  ii])|ilii*nbli?  to  the 
Other. 

FraetttrrA  uf  the  tJtofl  of  fhe  ffmur  iisiiallv  oc^ur  about  the  centre  of 
the  Imiu.'.  They  are  p-nemllv  iiblitpie,  with  tlie  line  of  fnietnre  in  the 
imtero-pot<terior  dln'i^tiou.  They  nn-  i-atigwl  by  direct  or  indirect  violence 
or  bv  mnseutar  action.  Direct  violenee  canso«  fractures  in  the  lower 
tJiinl ;  dirt'ct  and  indiri'^l  vinlciicc,  :»?*  uvll  !t«  uuwular  action,  may 
caiiHc  fmctures  in  the  nuiiille  thinl :  wbih*  fmcturcK  in  the  u|i]kt  thin! 
<pf  thu  bone  an?  generally  tin'  result  of  indirxi^t  violenee.  Fractures  of 
Vol.  1.-3I 
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PrBi-liin"  of  Ihr  liiirnial 
condyle  at  lb«  fi'iuar. 


FRACTURES. 


the  thi^h  in  its  lownr  third  by  diront  vloleneci  niay  be  ae8U«iiit<^  witli 
injury  to  the  femoral  art<^ry  nn<l  vein,  which  lio  in  clow  proximity  to 
the  posteriur  surfiiw  of  tht*  bone. 

Tho  dij«|iUi('i'iiU'iit  ill  fniHiiir  of  the  fi-itiiir  is  iiifltiPiKHil  Hoinowbit 
bv  the  position  of  tht-  ffacturv.  For  puuural  |mr|Kj.se?!  it  may  Ik*  slntol 
that  the  lowtr  fni^iient  is  dmwn  iijiwynl  iiiid  to  tlif  inner  or  miter  wdr 
of  the  np|)er  fragment,  and  is  rotated  outward  (Fig.  74).    Thi»  ilif>^pliK'«- 

V\r..  74. 


Dlfplawmcnl  io  fractun*  af  aliftA  nr  fL-miir. 


ment  i.-^  due  to  the  notion  of  the  vastus  extornuB,  voRtiis  intcnms  crunnifi, 
adihiftor  magnns,  mul  adductor  lonpus  museh*.  The  upper  fragnitrnt  i* 
flexwl  by  tlie  action  of  tht*  p*o;i»  and  iliaciis  miisoh's,  and  abthicted 
(Fig.  75)  by  the  external  mtutors  of  thv  iJiigli.     It  occa^ionallv  happeni^ 
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■'{■i.Ui.Liiiriii  «u  account  of  aetton  orvaou  and  UImu  iauM'i«>  bdiI  »t«nuil  rutaum. 

lliat  inittead  of  eversion  of  the  foot  inversion  of  this  member  i*  pro- 
duced, dno  either  to  the  fact  that  tlie  fracture  is  impacted  or  cIm.'  tu  tbr 

action  of  the  pecrtincuf*  and  addiiclnr  Im-vis. 

The  eigiia  and  eymptoma  uf  fraeturc  of  the  shaft  of  the  ffraor 
ei>n»iHt  of  r-horteiiiiig  of  tht-  limb  to  the  extent  of  from  one  to  li'W 
inches,  swelling  at  tlie  seat  of  frarture,  ahwilute  inability  to  rain-  »* 
rotate  the  limb,  ecchymoeii^,  crepitus,  Ioc:ilix*d  temlemei<8  and  laiu- 
sllghr  flexion  und  alwluetion  of  the  iipixr  fnurincnt,  and,  timdly,  nnniilutiJ 
mobility.  Synovitis  <if  the  kiit'c-jniiit  tifteii  "H-eiint  in  fnictiin-w  of  il"" 
fhiift,  auil  liitM  lM«n  vantHifily  iiMTihrd  to  cxlRivaKitinn  of  bItHKl  intu 'f* 
joint,  or  to  n.  eimeomitant  «pmin,  or  to  »  <li<turlianee  of  the  vrw** 
cirenlation. 

The  pro?no8ifi  in  fmeture  of  tlie  uliafl  varies  UTuniing  to  cin.'""'- 
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iccft.  Tho  injury  in  auy  ease  is  more  or  less  serious,  mncc  it  «m- 
tkv  |xiti(uit  to  bt.'d  fur  uiiuiv  weeks,  coiupeLt  liiiu  tu  n-ly  u|h)1j 
CffiDtchrs  fur  e«)iiu>  rime,  iitixl  tiriiilly  may  ca.xif*i  \yvvn\a\uixt  liiiiu-iic?>.s  {'ri>iii 
feliortriiing.  In  tf»m|Mmini  fra<'ttirf  tlic  jimgimsis  is  oxwinliiiglv  gravp, 
owing  Ui  the  slim-k  frutn  wliit-li  (lit-  [Kitk*nt  iiiiller«.  The  author  lui.s  i*eu 
death  result  in  conscquencir  i»f  simrli  im-iilent  tc»  i^imple  fmotiire,  but,  on 
tlif  utiier  hand,  has  treate<l  scvvnil  etui's  uf  doiiMe  euinjKiniul  I'rni-turc  of 
Ixith  thi>;hs  in  uhieh  but  liltle  sh(K-k  wiis  jire^'Ut  ami  iJil'  jHitieiit^  made 
fxcvlk'ut  recovt-rioA.  If  tlif  fmrtiire  U  cnniiilieattHl  wirh  an  iiijurv  to 
the  fuiiKinil  vejwJs  nr  a  la«;ratioii  ol  the  niuiu  ueire-truuk,  liie  prt^mv 
Ns  U  mi>$t  Rcrituit*,  -linee  ^n^rene  nmy  oeuur. 

The  tTMttment  «f  fnii!iiiiv  of  tin-  s-haft  of  the  femur  is  somewhat 
coinjik'tx,  on  atToiint  of  the  ninny  ilitfenMit  varieticH  of  fmrtui-c  uhich 
pre?»ent  them-selve-s  a.-*  well  as  owintj;  to  the  niultifnrioiis  nicthmls  still 
in  vof^ue.  The  indieutioiis  are  tu  uvereume  shurtenine;,  to  eoutrol 
lusculnr  pain  and  spnsni,  and  to  produce  tixuilun  of  toe  fragments. 

Ftu.  70. 
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A(lh«sU«!  iilMter  nppUei)  fi>r  extciwluti. 


It  <wenM  wholly  unnecessary  to  review  the  older  methods  of  tn^it- 
aeut,  since  the  rect-nt  ones  an.-  ^nerally  aeeepted  as  far  superior  lu 
rery  rc^Kct.      The  first  indiiiation — viz.  to  overeonie  aliorieiiing — is 
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^Ket  l)v  tlie  use  of  the  weight  and  i)nlley  (Fig,  77),  known  as  Buek's 
^^Xtensinn  mellii>d.     Tlie  amount  i>f  weit^ht  require*!  dfjK-nds  upon  tin-  Jtge 
of  the  individual,  the  amount  of  lun.sirular  rigidity  to  be  ovi-nimu*,  and  the 
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direction  of  the  frai-titro.     Tn  npplytng  the  ai\}\mn-c  plafltcr  to  the  linib 

1ii>u1 
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IcAri  ftveuoni  of  niotton  iin«l  lukc^  tUe  ^rain  off  i'lKia 


Fio.78. 


ttie    litrip    sliitulii    extend    alxrve    iIr-    kaec-jouil    aiid^M 
nciirly   (!]>  tu    Mil*    Mut  ol'  Iractiire,  since   uiiA  ffivei^^ 


tlte  knee-joint.     Tlie  uuuutit  ut'  uciglit  mjuinil  ta, 
overcamL>  thu  Bhorlening  vuric^  fnriii  Ave  to  twcnt 
five  poiiiiilx.     The  leis^  Meight  tluit  i^i  (li^ed,  tlie 
likely  it  iH  ihiit  tlie  imlieiit  will  (ulerate  the  cxtcn-^dnJ 
for   a    liitig    time  (Hg.    77).     The    eoiiiiter-extenfii'illj 
is  made  l>v  elevation  ut"  tlie  Kurt  of  tlic  lieil.      Anothc. 
nietluKl  ol  niaintiiiniiig  extent<ion  tu  overeomc  tthort- 
ening  is  hy  tlie  iiise  of  a  spica  of  plai»ter-«)l- Paris*  howl- 
ape   opplieii  while   the   nmsrli's  are   n'laxi-d    tliirii^ 
ana?jrthcMin.     This  estcitsion  U  niaiiitainoil  Uv  the  tu* 
of  striiw  t»f  jK-rfonited  xiiir  or  tin  under  the  plartcf, 
and    uppliol    ai*cii»rilrng    In     FhilirerV    niethtvl.     fMill 
other  ineth(Kl»4  are    by  the  vertical  extension   vi  tW, 
FTattnre  or  iiie  fomiir  thig^h  (Kig,  78);  OF  bv  Liston's  long  !<ptint  with  ilftj 
Imtalu.u^n!'''  IHTiiieal  bind,  wn^isting  «f  n  tnbuhir  l>ag  filled  withr 
wool  or  a  wft    (md  iiukU'  of  leather;   or   liy  Owen] 
Thomas's  hip-splint ;  or  by  the  stirnip  <if  Brown  or  Oipps ;  or,  finally, 
by  Nathan  K.  Smith's  anterior  ^]>lini. 

The  next  indieation — viz.  to  itmlnd  iniLM^iihir  siiaMn  and  piiin — h 
licst  met  by  th&  um*  of  a  long  splint  tn  which  the  thigh  i-nn  Ih-  liandagnl, 
»nd  the  entire  limb  thur«  kept  in  it«  pro])er  rtdatiuu  t*.*  tlie  trtink.      If  tb^j 
mnst'idar  ^(Kisni  and  irritahilitj*  are  seven*  and  ciiuse  miieli  pain,  tejiotomyj 
of  die  hamstring  niu^des  will  at  once  relieve  lliix  eondilioii. 

'I'Ik?  last  indieation  ih  met  by  (he  Ui^e  of  rt<a]ttation  spliiii^,  four  ia^ 
number,  placed  around  the  thigh  over  the  seat  of  fmctnre.  They  *.b<«aldi 
be  two  incheti  wide  and  alx>ut  eight  iucheM  long,  well  |xiddi<d  and  6ivi\ 
tn  the  limb  by  Atri[>H  of  mlliet^ive  or  rnblHT  plaxtcr  alioiit  one  inch  iai 
width. 

Ill  ciLH.-  of  fracture  uf  the  thigh  In  children,  emjituy  cither  the  spkii(>f 

Via.  79. 


BAmilton'o  splint  IbrChuture  orUie  fLinurlBriilldmi. 

pIa*^oi'-of-Parii»  Iinndage  with  Fhdirer's  perfumtod  strips  or  Ilainihno'* 
double  Kjdint  (Fig.  70),  eonsifiting  of  two  long  rtraight  t^plint?  i-onnwlid 
beluw  the  foot  by  a  crosv-^plew,  and  extending  on  Imih  .-^kIim  (nnn  beln* 
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tii«  feet  to  the  urills,  with  the  limbs  bftndHgtwl  to  tlie  thigh.  Children 
with  fnitrltire  uf  the  Ihi^li  mn  Ik  mrriud  iibciiil  in  this  ilrusising^  mid  are 
therelbri"  not  so  itiurh  cdnHtitHi  as  hy  the  otht-r  iiitthiHl. 

Ftacture  juitt  Moir  (he  trwhauler  i»  siil)f'tiiiiliany  a  fracture  of  the 
shaft  of  the  hone  in  \\a  iippfT  part,  and  s|K.'cinl  tHui^iiieration  U  pivcn 
to  it  only  becniiso  it  |K-miits  »!' hut  oni-  kind  of  trealnicnt.  Thi'  iipjKT 
fni^'iueut  \A  tilted  iipwani  and  alxhii-ted  by  ihcaetiun  uf  thr  {isiiai^  and 
iliiK-us,  which  are  in.<4'rt('(l  hilo  ihr  prcK-rss,  itnd  alHhu'li-d  by  the  I'XTernal 
rutalon*.  The  hjwer  fntgnieiit  is  abducted  and  dniwn  up  by  the  extentwr 
luustrleK. 

TIm-  treatznent  rnnai^ts  In  phirinp  the  limb  in  iin  apparntii?  which  will 
cause  till'  :ixis  of  the  lower  fnignienl  tu  eonf(friii  (n  thul  of  the  upper  or 
8iuall  fnigmeiit.  Tliis  ran  he  aeeomplishetl  only  lyy  llie  use  of  a  double- 
inclined  plane,  and  the  jJiortenitu;  nmst  be  overcome  by  BucIcV  osten- 
sion,  whieh  is  aiiplieil  to  tin-  ]ow4T  I'ragiiii*n1.  Thr  ujuiglit  over  or 
through  which  the  pnllev  runs  must  In-  phu-ed  several  feet  above  the 
level  of  lilt;  foot  of  the  be*!,  wi  that  the  tnietiDn  is  in  the  line  of  the 
long  axis  of  the  femur  wliile  resting  \i\n\i\  rhe  upwunl  phine  of  ii  Mc^- 
IntVTO  *plint.  This  niethiKl  imiHt  be  observed  in  omer  to  prevent 
union  of  ihe  fniginents  with  iiiignliir  dL>fonnity. 

Frtirltirf  of  Ihr  (rochnntfr  major  \a  eniiscd  hv  n  blow  direct  niRiti  the 
prooesr*  or  by  a  fail  n|M)n  It.  The  fni^meat  is  cn.-plat^-ed  by  the  action  of 
tlie  external  rotator  nniseles,  whiib  dniw  the  fniginent  upward  and  hack* 
warrl. 

The  sifftis  and  eymptoms  of  thin  fmeture  are  those  found  lu  ordioar}' 

Fvi.  SO. 
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fnirturrs  witli  the  exeeption  that,  while  ihei"e  is  no  shortening  in  the 
limb  itM'If,  the  line  In  BryantV  triangh^  if*  fborteiied  the  same  a»  iu  frae- 
tureof  ilic  nei-k  of  tltt-  tliigli-lione  (Fig-  ><'>). 

The  treatment  oonsit^t.s  in  alKlui-ting  thr  linJiof  thcafTectctl  side  and 
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placing  n  comprefiR  alwvc  ami  h<>liind  itie  fragment.     The  oomi 
be  kept  ill  place  hy  slrijis  of  nil>Wr  or  adhesive  plaster. 

Kriifi-i'fiuitniurjrttcture  of  the  pf.rrix  jviaor'm  p'lii'nilly  octrDraas  a  re(*rni\v 
of  direct  violence,  either  by  a  bh)w  xi^nm  ilic  rnK'tmiitiT  major  or  else  W 
a  ffill  upon  the  lilp.  The  weij^ht  of  i\w.  UkIv  in  thlliii^  t^uiiK's  <lirpc_^^|\v 
u)Kin  the  neck  of  the  tlii^h-bonc,  un<l,  since  the  neck  i.s  iittachMl  obliqt^^u'l'v 
t»>  the  whaft.  the  force  of  the  fail  »v  bh»\v  \»  traitsniitti-il  tu  it  and  ii  f^aryiC 
tiire  fiillinvf.  [f  th<'  foiiM^  «"hic]i  iinKhiLt's  lltr  fntctiire  (NUitiinies  lo 
the  oomiMict  ti'^'iiio  of  the  neck  of  tlio  Ixme  in  rlriven  tinnly  into  the  )■ 
caiievlhite<.l  tissue  of  the  ti*<)clmiiter,  and  »n  inipacttnl  fraeturc  is  Jfv 
ilueed.  Thcdin-ction  of  the  Imrturc  in  frortt  isalonKthc  insertion  of^  ti,_ 
capsular  lignment,  which  is  the  anterior  intertroclwnterio  line,  antlheliiat/ 
the  fnu-tmv  is  oulwith"  iif  the  cnjisule^  hut  Jiif^l  internal  to  the  iMwienVir 
intcrtriM'liantoric  line  (Kig.  Xl).     In  many  cases  the  line  of  fm<tnre  i> 
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liitni  uai  I'ximcuinular  rrnvlun  uf  nvi'li  it  h'tniir 

fnunil  to  be  jwrtly  wiihiii  anil  iwrlly  without  ihe  ca|eule  of  the  joint 
iuhI  in  ^inw  (ii!^'s  tlicrcrtre  ricvonil  ilistinci,  fnijjmenlfi — viz.  ontM*oinp.->«n| 
iif  the  liciid  ami  neck  of  the  Iwrie,  nnothor  of  (hu  ti'ochunlor,  whilf  ^ijlj 
another  niiiy  i-onsird  ni'  a  [Kirt  of  the  shaft  of  the  iMine. 

Before  entering  n|ion  i\  srinly  of  the  pignn  and  Avmptome  of  oxtra- 
rai]wulfu'  fmctnrc  of  the  neck  of  the  thi^h-bone  it  is  nocefisary  to  explain 
Bryant's  irinnjirlc  uml  Nf-Uiton's  line,  with  u  view  lo  a  complete  iinJcr-j 
ijtumliiit^  of  iIk'  nuttire  of  thli^  injur)'.     Th!&  knowledge  will  be  uacful 
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consitlorinp:  all  injuries  a\nMt  tin;  lii[Hioint,  and  therefore  will  be  intru- 
duL-vd  ill  L-oimectioii  with  a  study  of  iJiin  special  varietj*  of  fracture. 

lirtfiiufit  iHtt-jrmoral  triant/fe  is  furnieu  liy  drawing  a  line  from  the 
anterior  sujierior  spiiiou?*  pnxM?ss  of  the  ilium  to  the  trochanter  major 
lui  line  A,  it,  and  annih<.-r  line  jierpendiuuJarlv  fitjm  the  anterior  «u)H-rior 
spinous  pn>ceti8  to  a  point  on  a  level  with  iJie  t<'rmination  of  line  a,  u, 
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BryuU*!  lUo-Annonl  UUngle,  foe  dlaEUualc  t>t  tnelan  of  Uw  iieck  of  Ui«  S-rnur. 


li 


A  third 


th 


of 


joining  the**  two  points  ot  tcrmi- 
natiiin  in  n  normal  joint  me;i»inres  nhniit  two  ami  a  half  melies  (Kig.  ^2). 
In  ease  of  fnieture  the  Iciwe  line  is  lew  than  two  ami  u  half  inches,  or 
k'srt  than  a  if<im-!^|R)nilin;;r  line  in  a  rriangle  u|Kin  the  opposite  hip. 

.\V/rt/oii'«  ilnr  U  drawn  from  the  anterior  superior  wpinoiis  proce;*.-!  of 
the  ilium  to  the  tuberosity  of  the  isehium,  and  should  in  the  normal 
joint  just  toueh  the  upper  l>or<ler  lA'  the  troetiunter  major.  In  enw  of 
fniutnn.'  or  dorsal  disloeation  of  tin-  hip'joint  the  upper  border  of  the 
tnM'haiit*T  major  in  above  NV-lalon's  line. 

The  si^ns  and  symptoma  of  cxtm-^'ajwular  fmetiiPe  of  the  neek  of 
iIm*  tlii);li-boiie  i>insi>t  of  i-i'epilii:*,  t-lit-ited  by  plaeiiiff  thy  iKilin  of  the 
Itand  over  the  tmelianter  iiiajor  diiriiig  forcKi  mluiion  of  the  ihi^h, 
wipi-rfieial  |»:iin,  tendemesji  and  niwellinjr,  shorteninjc  of  the  tinih  to  the 
exti-nt  t»f  alKiiit  two  and  a  linlf  inehes,  nitatiou  oiitwani  of  the  thigh,  and 
enniph't4'  eversion  of  the  foot,  with  etmtilHicm  and  eeehymoc^is  over  the 
joint.  The  arc  of  the  eirele  trajiserilMxl  by  the  troehanter  major  is  lews 
than  it  t^  over  the  sound  joints  telnet'  the  troehanter  major  innve»4  uivon 
n  shorter  radius.  These  si^ns,  togetlier  with  tiie  hi!*toiy  that  the  [>atient 
haii  nvitived  a  severe  fall  direetty  uimu  the  trtK-hanter  major  or  a  hhiw 
tnini*v*'ntely  applied,  and  is,  a.-*  .1  nile,  imder  fifty  y«irs  of  age,  indicate 
tlii."  Ibrm  of  fnietun.-.  In  aifiv  the  fnieture  is  imiKieted  tnanv  of  the 
wjriis  nn-nlioniti  arc  not  jiresent.  The  troehanter  i^i  ot^cn  bnKnlene«l  or 
i-nlarip'^l,  while  its  rt-l.ition  to  the  base  line  in  Brj-anl's  triiniglv  is  altered. 
Another  fian  of  extni-(.'a|)snlar  fnu-tnre  of  the  thigh-lxme  Imls  Ufirn  pointeil 
out  by  Allin — viz.  the  relaxation  of  tht>  faseia  lata. 

The  prognosis  ih  serions  a."  ref7inl(<  life,  sim^e  in  i^onie  cax^  pneu- 
monia, bronebitis  fat-emUdijim,  pulmonnr\'  thTt>ndM)4s,  inanition,  Ih-cI- 
Mtres,  or  trnimalir  delirium  iK'-'ttn>yj'  ihi-  lift*  "f  the  [lalient.  In  i>ther 
cu^>  the  pnigno?^is  '\!^  nnr:tvr>r]ible  in  n^ird  to  tlif  funetion  of  the  limb, 
whirh  irt  mort^  or  ionn  inii»ain'<l.  .\s  a  rule,  a  perwin  over  fcventy  years 
of  agi?  with  -J.  fmeture  of  the  ne«fk  of  the  thigh  will  be  perranncntly  u 
erimilf.  and  oft*'n  betlridrk-n. 

Tbf  treatment  of  ixtniHajisular  fracture  ooustst^  in  iJie  application 
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of  a  plaster-of-Paris  spies  to  the  liip  wliilc  cxtensiou  is  made  duhu)i 
Bnasstncaia.  Tlir  limb  within  iIip  npniit  i.-*  pr<'v<'nt('(I  fnmi  retrai'ling 
bv  the  use  of  jierfomted  -iiriiv-.  of  zinc  or  tin  adjnsW-d  lo  the  outer  )?iiit 
uf  the  fuliiit  Iwlwivu  tht;  lavtrrs  oi"  pluslur. 

Anotlwr  nirthwl  of  tn-ntmont  is  by  Listen's  long  splint  in  conjtinctioa 
witii  the  weigiit-and-pulley  ap|MimtU8,  as  described  in  connection  will: 
ffurdires  wf  tlie  6\\ai\  uf  the  teniur. 


^«b 
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Thi^  trnrturc  tisually  unites  firmly,  and  the  nsiilt  is  gatb>faott>r3g^  ■^. 
I'xeept  in  old  pcn>ons,  but  cMJcasionally  there  is  some  ^ight  rigidity  i^K-  ^ 
the  hip-joint.  ^i 

The  prognosia  a**  regards  retx>very  ami  iii*efulne»*  of  tlie  limb  is  i~-^^B 
marked  tntHtra^t  to  tlie  rci;iilc  iiiiiiiiilly  obtuiiied  iu  the  iutru-<-apsitIia^3^ 
frafiturp- 

Intra-caftsnUir  finchtre  of  the  iiecl:  of  the  Ihitjb-hoae  is  of  fretjiiecirmt      i 
oeeiirn.'nre,  and   is  usually  seen   in   elderly  ponpU*.  ehieilv   in    wumei^^. 
The    freijiiency  of   thi^    fraeture    iii    the    aged    let    a8crilH.il    tu    ccrl-i^Sd 
Keiiile   chaiif^ps   whieli  take   plaep    in  tlie   Imne   il>ielf  or  in   the  au^:— 
which  the  neck  of  the  bone  aAsumoa  to  die  sliai't  late  in  life.     In 

youii(>:  and  during  adult  life  ihi.*^  uukK' 
obliipie,  w]iile  in  thi*  ii^'rl  it  iM^eiuneiialiui)' 
rjjjlit  .nnglr,  and  the  liead  of  the  Immu-  is  siir 
below  tilt'  li'vel  of  llie  top  of  the  t roehanlt-j' 
Ilo^ulo?  the  ehangeH  in  rcgan!  I<>  the  anp^T''" 
,,     ,  j_    ^    m     at  whieli  the  neck  i*^  pljieed  to  the  shaft  I 
liJ^^    '\,_^^     \    euneellnted  tissue  underRoes  a  st-nile  almpfei:^ 
owinjj  lo  (atty  degenenilion,  and  tlu*  on 
iHUi  bony  li.ssue  bi-i-oiiii-s  ihJn  and  fni^  9  <*■ 
rh!!4  fracture  is  (rcncRilly  cau^y-d  by  sortie 
slijrbt  injur\',  such  as  tripping  the  tut*  o\'' ^r 
tlie  threshdul  of  the  door,  or  slipping  ii|i«-it 
a  nt^  t»r  over  a  cui-bstnne,  or  even  tiimi'K'^ 
suddenly  over  in  bed.     Tbe  seat  of  the  fn»*^— 
tun*,  a«  its  name  implift*,  ih  within  (be  ea.  J.»~ 
Bule  of  the  joint  (Kip.  S-l).     This  fi-aeture      i* 
ucH'at^ioiiiilly  ini|ia)ct<tl,  and  in  thi»  case 
lmm-«p8uiarta^reofitiBneokof  peek  of  the  bt.nc  is  driven  into  the  cano«5s 

latecl  tissue  of  tlie  hi-ad  of  the  Ume.  Xm^^-^^j.  \ 
paction,  }iowp%'or,  is  rare  tw  e<mipnred  with  the  saiue  wmdition  as  fouv^^^bJ 
in  the  ejctnt-irapsular  fracliirL-.  V^ 

Thf  signs  and  symptomB  of  intm-capstitar  fracture  of  tbe  luvk   ^^*j\ 
the  thigh-lK>ne  consist  of  <-iV[iitiis  and  pain  which  are  dee|)-scateil,  a^r"^ 
itbortening  of  the  limb  to  the  extent  of  an  inch  at  first,  and  ^ul»ee»|nenK-^*| 
more  on  account  of  atniphv  nad  absDrption  of  the  ne<'k  ;  shortening  ^    ^^ 
the  l»ase  line  ii]  llrvunt's  triangh- ;  tbi-  projix-tion  of  the  trochanter  niiiy 
above  Nflalon's  line,  thus  producing  a  elo^^-r  pn<.xiinity  tu  the  t-rcj-t  ^ 
the  ilium  ;  nllemliou  in  the  t^hiipe  i>f  the  hip,  numifcstc<l  by  Hulta'ni* 
of  tlic  trochanter,  and  in  the  axis  of  tbe  linili ;  R-Ia.\alion  of  tbe  fai<^-^^ 
lata,  tenttor  vagina':  feniorU.  unci  gluteus  meflins  ninscles ;  pnekertiig 
the  integument  over  the  liganientum  putelltc,  due  to  shortening  "f 
limb  ;  lailwiird  rotation  uf  limb  and  everiyon  of  foot,  due  tu  a  meehatut 
cnuM!,  sinw  the  centre  of  gravity  is  below  a  line  drawn   from  ihe  at- 
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tabuliim  to  the  heal,  and  the  weight  of  the  limb  tJiuK  falLi  outward  ;  and 
aleo  to  »  phv^iiologiuul  tiiuse,  sitiLH.-  the  external  rututiirs  atA  upon  tlie  Imvur 
frapintnt ;  and  ilu'  ali(*onee  nl"  ihr-  ('(I'liymfisiw  ovor  thti  j<>iiit  whii-li  is 
seoii  in  extra-oa|>siihir  t'ractnre.  The  aw  of  the  cih-le  trans<;rtb(.'«l  by 
the*  triM-liiiiilfr  maj*ir  in  j^naiUT  th:iti  in  the  i'xtni-i-ajwular  fnictiirc,  but 
le-ss  than  iipnn  the  i>ppo.'yt<'  side,  o\nng  tn  a  shorter  radiua.  These  Mgiit!, 
together  with  the  historv  of  a  slight  tall  upiin  the  knee  or  foot  in  an 
agfKl  individual,  e«|H'4.'iaIly  a  wonitin,  nmko  the  diiLgnot^is  ceilain.  If 
inversion  of  the  foot  ocriirs,  it  is  exeeptioiuil,  and  Ih  (hi«?  to  hnpaelioii 
of  the  fragments  or  pos-^ibly  to  a  paralysis  of  the  eAtenial  mlatorK; 
whieh  condition  may  lie  the  n'snlt  of  an  injury  rcocive<l  at  tJic  same  time 
&»  llie  fnicture. 

The  treatment  of  in  trust  psiilar  fracture,  us  »  rule,  is  luitJidiiiifuctorj^ 
Rinoi!  thp  imtients,  on  awoiint  of  their  age,  are  iisnativ  in  poor  plivsical 
condition,  and  henet>  the  nrpiinitive  jiroeew*  is  retanled.  The  fraetnre 
genenillv  fiiil^  to  iniit<',  owing  to  the  mm -approximation  of  the  fnig- 
nient'',  to  the  enfeebled  windition  of  the  patient,  to  u  lack  of  nmHieieut 
arterial  snp|»Iy,  and  to  the  prewnee  of  synovia  between  (in*  fnignienta. 

The  ftiiryeon  must  not  mistake  for  an  intra-eap-<nlnr  frneture  a  dis- 
kKatiuu  of  tlie  hip,  the  diEluruntiul  polntv''  of  whieh  an*  pre^'nteU  at 
length  uiidtT  IHsliK'ation.  In  eontusion  iif  the  hiit-joint  llii>  jin'senec 
of  the  head  of  the  bone  in  tbf  ai-etabnhnn  and  tlu-  al(St'ii<*e  of  all  the 
cliaracteri-stii-  .-Hgns  belonging  to  fraetun.'  ^tw  to  render  the  (hagnosis 
eU'-iir.  A  fraetnre  witliin  the  wipsulc  ean  be  <liiignoiittieate<-)  if  the 
bead  of  tlie  bone  is  la  the  acetabulum  and  immediate  shortening  has 
oeenrred,  for  under  thest?  eircumstanee-s  unle>«  the  fragment-i  are 
imjKicted,  erepituiJ,  evention  of  the  fwt,  (*hortening  of  the  limb,  and 
htss  of  funelion  art*  always  pn.'.>fent,  and  make  the  diagiHinis  eerlain 
and  the  spreial  line  of  tn-iifnient  jMTfeetly  elear.  The  .'*urg<N>n  shoidd 
Diabe  H  judicious  eboiee  a^  to  the  i^pevia]  method  by  whieli  a  jKttient 
with  thin  injury  la  to  be  tntited.  If  the  [xitient  is  in  giH>d  pliys- 
icftl  condition,  not  too  aged,  and  not  of  n  nervous  tcmpeniment,  an 
attempt  chould  l>e  made  to  secure  union  in  tlie  fracture.  To  this  end 
n  long  Iiiston  splint  .'ihould  be  a<lja-ited,  and  u  weight  and  pullev 
attaehe^l  to  t\w  foot  in  <irder  to  stead v  the  leg  and  overcome  a  eertniu 
amount  of  t^horttming.  During  the  |M>rio(l  of  retiair  attention  must  Ik: 
directed  to  the  avoi<lanee  of  Iied-soi-e*  and  to  llic  maintenance  of  the 
general  health,  u[»on  which  wi  nnurli  deijends  in  the  tniimig^-nient  of 
th»^'  (-SIM'S.  All  [Rin.-i  of  iIk'  ImmIv  uiiist  lie  kept  utrictlv  and  ab.-^ihitely 
clean,  ami  the  (Kitient  siip{Mirte<l  l>v  the  most  mitnlioiis  diet,  with 
judici(aL«  stinudation  if  ue(^4^-fsary.  Anodyne^'  nuiy  be  imiintted  in 
■■Be  of  h)S8  of  ^leep  or  to  eontrrd  pain,  while  remedies  t^i  aid  digi-Htion 
^d  touie»  containing  the  hy|K>phijsphite»  of  lime  and  sofla  c«n  be 
eranloywl  widi  aiivnntnge. 

In  some  eoM'^  this  fnictiirc  can  Ih-  treated  bv  a  plaster-<»f- Paris  spiea, 
Hrhieh  Ik  a  form  of  ih'cssing  whieh  docs  imt  eoiitine  the-  pitlii-nt  to  liie 
bed,  but  pemiitfi  him  or  her  to  rest  on  a  lounge  or  even  to  he  moved 
amund  in  a  njller  chair.  Great  care  must  be  exurcise^l  lest  the  splint 
produce  excuriBlion  of  tlie  skin  in  elderly  people,  hUk'v  this  will  lead  to 
thv  formation  of  bed-sores,  a  most  unfortunate,  painful,  and  often  fiital 
Ctiiuplivation.     lu  other  uises  patieuts  arc  intolerant  of  the  use  of  any 
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splint  ur  (lre.«ing,  and  ^ofin  niorL'  foiiifortHblc  without  anv  fixed  appo- 
ratus,  exwpi  iK-i'Iiajw  siml-bii^r".  whicli  son-e  tu  iirvveui  rutjitkin  of 
the  limb.  A  liplit  wfi-jlil  :i|)|ilH'd  tu  the  fiwil  will  s«niu*tiiiKti  Iidp  to 
ki'cp  tlif  fniHiirc  quiet  nml  iiir<iitl  tlie  iiutiti'iit  rt-Iief. 

|[  Im^  kiccii  sii<;^i'>^t4il  t<i  uiiitif  tlic  Imtkcit  siirt':i('4^t>  bv  ivory  [>eg&,lji]t 
tiiU  (i|x>mtinti  is  niu'  (it'll  mtioiis  tiatim'  tint\  of  iloiilitAtI  oxiMxIiciiCT  io 
tliv  n\c*si.  Tlip  bf!^t  result  tluit  >raji  be  attaiiit^J  i.->  ofU'ii  very  uiisutij-CidM^, 
mill  ill  many  wlsi'j?  the  imliciita  t-in-riinili  fmni  tlic  (.■llt'ctii  of  this  injury. 
If  tho  fpartiirp  is  imparted  and  fhe  patient  is*  in  good  physical  condilidi, 
ucciLsionally  im  pxcolleiit  rvsiilt  follow:'. 

KnAiTllihW  ot'  THE  i'Kl.vis  foi-ni  coii-tidcraUIy  Ii'ss  timii  t  prrn-iit. 
of  the  fracttire*,  and  derive  their  ehicf  iiii|.iortaiKt.'  fnuii  uoxiDipUDving 
injury  to  the  pelvie  vir^eera.  In  this  re?:|K^:l  fmeturfs  of  the  pfl\i9 
resemble  fraetim-«  of  tho  skull,  in  whioh  the  )j;T!ivit\-  is  influencpil  iwtsi 
much  by  the  extent  of  the  fnioture  a»  ljy  the  dmiiage  sutitaim-d  I))'  ibt 
w>ntents  of  the  skull. 

Kraeturejt  of  tlie  {>elvi:>  (^>g-  ^"1)  "uiy  ^  i<iluated  nlong  the  cnslof 
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tlic  ilium,  in  the  rn-lvie  I>a!-iii,  or  in  the  acetabulum.  Fractures  invcJv- 
inp  the  rrest  of  llie  iliiuti  are  ustially  pntditaHl  hy  direct  violenw,  njhy 
the  pii.-'siip'  (if  a  wapm-wlieel  acro^  the  pelvis,  or  hy  a  heavy  wipl" 
fitllinu;  U|mn  tiie  ])utient,  or  by  ern;:*hitip  while  in  the  act  of  cirtniling 
earn. 

Tlit>  BiffiiB  of  tlii»  fracture  arc  min,  crepitus,  ccehymosisj  and  iu- 
bility  to  move  tht-  muwieii  uttaeliou  tu  the  ilium. 
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The  treatment  con.sii?te  in  leaping  tW  patient  quiet  in  be<I  and  the 
appliiiitiun  of  a  lun^  liit-toii  tsptint  rcitcliiiif;  rnmi  llir  iixitlii  to  tlie  toot. 
HiL'  fhi^jnients  thfinst'lves  «in  Ik'  atijiistrd  iiiul  hi'lil  in  ititu  Itv  the 
atiplif.'atiuii  of'  jkuU  or  voiiipiv**e!*,  whk'li  aiv  rfUuiif<I  liv  a'Hif-'ive 
pliL4t*'r,  or  !«■  a  JJavariari  plustcr-uf- Paris  splint  iipplit^l  so  as  t^)  lit  aJl 
llic  tKilieiii  p>]int8  of  tite  pelvis,  or  by  a  (^itta-iK>n-ha  or  felt  splint 
applinl  nf^cr  Itrst  moulding  it  to  tUo  miind  mh: 

Frfit^ftiff  of  the  pehic  bojiin  in  iwiiallvrtituntod  in  the  piihir-  bone.  The 
(lirwtion  of  tlie  rnK-liire  i-*  tlinHigli  llit'  iipi^T  rarmis  ii|k»ii  thv  inner  cide(»f 
l-lif  |K.TlitH'aI  I'liiinenrf,  and  ihcn  thniugli  tlu-  lowtM'  nmiii^  ni-ar  iho  jkhiiI 
nt  which  the  pubis  joins  the  ischium. 

The  displawincnt  is  very  sliglit,  a.-*  n  rule.  Palpation  of  tJw  oatHne 
of  tlie  \Klvis  will  otlen  revml  the  amount  of  diwpliiwnient. 

The  prognoeds  in  (hi«  frat-tnre  if*  dependf  nt  vipon  the  existence  of 
I  vwuenil  injury.     In  tlit?  alihcni-e  of  any  injury  to  the  visnoni  MHjipuration 
in  the  loo^  coniieetive  tissue  in  front  of  the  bladder  is  a  complication 
tliat  often  eiLSUL-s. 

The  Biffns  and  symptoma  of  fnipture  of  the  [M-Ivit;  IjaHJn  (-onj^ist  of 
localize*!  piiin,  greatly  ijiei-eased  upon  pre**ure,  inaMliry  to  elfvnte  the 
limb,  erepiius,  eiH-hymowlH,  and  dinplaeeinent.  In  the--H!  taises  there  in 
usually  injun*  to  the  pelvic  viseera.  The  urethra  may  be  lat-erated  art 
'  it  passes  umW  llu-  arvh  of  the  jmbjj*,  either  by  a  ^harp  fi^nient  of 
Imne  or  by  si'iiamlion  of  the  wyniphysi.-^.  A  eathrter,  tlioniiif^hlv  elcnnsiHl 
and  boilixl,  >hoii!d  be  inlriMlurtx:!  into  the  iirothm  down  to  tlie  seat  of 
tlw  hux.>t^li<m,  and  then  an  external  iterineal  urethroloiuy  performed.  It 
may  not  l>e  necessary  to  ojien  into  the  bintlder,  but  a  wmncl  must  l»e  piu^-v^l 
at  Htated  intervalt*  iu  the  futurci  to  avi»id  the  formation  of  Iraumatio 
{•trieture:*.  A  cathL'tcr  should  l»e  immediately  intnMliicod  into  (he  liladder 
for  iJk-  purini*e  of  !LMXTt:i!ning  whether  a  rupture  nf  thin  viwus  haw  oc- 
curml.  If  eleur  nnnc  e.-HU|K-ji|  it  is  prc-KumptivQ  evidence  tliat  the  blad- 
der ii«  uninjun^d.  Thifs,  however,  is  not  an  alksolute  pm<if,  and  further 
inveittifpition  jihouKl  I>e  made.  Eight  ounces  of  Thicr!>ch's  anliwptio 
tluid  t^hiinld  be  injei'ti.tl  irUo  (he  bladdi-r,  and  if  this  exaet  aniiHuil  iy 
inimnliatcly  wtthdiTawn  rupture  of  the  bladder  is  in  all  probabilitv  not 
pre-'*t'nt.  Even  this  proceilure  is  not  an  infallible  test,  finee  u  rent  In 
the  bhulder-Mull  Uwi  l>een  found  of  a  valve-like  ehanieter,  so  that  disten- 
lion  of  the  bla<lder  elo«e»  tlie  o|>euing  and  no  fluid  esea])e»  into  the  |>eri- 
tonnil  envity,  allhoii^h  n  riiptun'  of  the  bladder-wall  exists  If  alter  a 
few  hours  following  this  examination  hjiunaturia  mvuM,  some  doubt  may 
ari^  as  Ii>  the  aeeura^y  of  the  dia^itsis.  The  <|ue!itiou  then  to  deeide 
is  whether  lln!  bloiKl  Ibiuid  in  the  urtiie  has  its  origin  from  the  bhulder, 
or  whether  the  Idoiwl  is  from  the  kidney  as  a  result  of  laceration  of  iIiIa 
oiyan.  The  presenee  of  hrematuriu  oeeurrinp  some  hours  arter  a  pelvie 
fraetun*.  the  fiiet  that  the  bloo^l  is  uniformly  mixetl  with  the  urine,  and 
mtl  fiiund  in  clot-,  a-*  i-i  \if^ual  iu  heuiurrhage  fi-onj  the  bladder,  anrl  ihe 
evidenee  derive^l  fn)ni  the  iiut-niseopicul  exunuiuifion  of  the  blomly  urine, 
will  make  alvs<du(ety  wrtaiu  the  diai;n*«)ii»  as  to  the  source  of  the  hemor- 
rluici'  and  ihe  injury  of  the  viserni. 

llepiuaturia,  tUii-  to  an  injury  to  the  bladder-wall  or  to  the  kidney- 

subslancv,  nui-it    not    be  mistaken    lor  a  heniorrhago  from    the  urt-thni 

I  dcpeadent  upon  a   la(x.-ration  of  this  eanal  at  tlie  triangular  ligamcuL 
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Tlie  [HUiKiigc  of  a  sutiml  will  oiiablt-  tlic  siir^eun  tu  nrrive  at  a  concluaoo 
as  to  fill!*  pos^ihle  source  of  lu'niorrhjipe.  A  digitwl  t'Xiiitiiiiatioii<if  tiw 
rwtiini  ^hyiilil  hv  nuufe  to  iVsrt?rtaiii  if  the  jM*lvic  ve*«els  are  lorn  or  If 
the  bowel  itself  has  sustuintHi  any  injury.  If  the  patient  is  a  female, 
it  limy  he  newssan'  to  niake  a  vngiiinl  exnmiuation  in  order  to  he  •flin- 
that  none  of  the  pelvic  orgaiw  are  injnre<l  by  the  fracture.  If  the  exam- 
ination reveals  the  fact  tliat  the  bladder  is  injured,  u  hiimrotomv  should 
be  iiunnxl lately  [HTfiinnod,  hh  firyt  dewribinl  iit  detail  by  Sir  W  in.  M»(^ 
0)rin:u-,  the  [H'ntoiieiil  eavity  slnHiht  Ih'  irri^ti'd,  the  witiiiid  in  thelilaii- 
der-wa)l  ehtsed,  iind  dniinii^r-  <hinn^  re|uiir  muintaini-d,  either  by  ii  IiiIn- 
brciught  out  ut  the  li.>w«r  angle  of  the  alKtomiiial  wouihI  or  eli^>  by  a  mA 
cutlictei*  tutroilueLHi  into  the  uir-thru  and  kept  useptieullv  cleau. 

Tlie  manupeniont  of  the  fracture  itself  is  coodueted  u|ton  the  same 

f)riiu'i|>le  as  that  of  fracture  of  the  ilium.     Tlie  lon^  I  Jr^lon  h|tliut  sImhiU 
K'   applied  to  both   limbs,  slight  Hexinn  of  the  knee.<<  with   nxxltnilf 
V-Xtenriioti  by  the  double  weijfht  and  pulley  should  be  employed,  uikI  tW 
nilajiliitinn  of  suiiic  form  <if  pllnble  i^pliiil  or  lHiiidagi>,  such  »s  feh,  Iraihrr, 
or  plotter  of  Paris,  should  be  made  in  order  to  kc«-p  the  fmgtiientA  nt  rtsL  \ 
Fraeturen  of  the  acttabtxlum  may  oceiir  simiilliinrously  willi  a  disl»ic»-l 

tioii  of  the  hip.  hut  this  sjiecial  variflyiil" 
Fio-  *8'  fracture  Ip  excee<hnf;ly  nire.     TIm'  (no- 

tiire,  when  inde|)emk'nt  of  a  di-looiti'in, 
may  involve  ontv  the  rim  of  the  awtalv- 
ulum,  most  frwpiently  the  [»o»terior  lift 
I  I  ^_\  or  it.  may  involve  the  floor  of  the  artw- 
ulnr  cavity.  It  sometimes  Ii:ip|)eii9  tW 
(he  head  of  the  fcnnir  is  driven  ihmujrli 
the  floor  of  the  joint-socket  into  tlw  \A-* 
vie  cavity  (Fijf.  H5). 

The  BiSTiB  and  symptoms  of  fraetUN 
of  the  acetabuhun  eousiirt  of  [lain,  rtn- 
den><i  aeiile  by  pressure  over  the  trocluw 

ly    ^kyV"^    '  J*  **''  "^".i"'' '  ""  !"''!'''  synovitis  of  tlie  Iiip- 

^*  joint,  with  all  the  nianifestatioit-*  of  eliB- 

sion  within  the  wipsiile  ;  the  prewiMvofj 
crepitus  in  some  rases  ;  <»r  the  eviik-i 
of  impaction  of  the  head  of  the  hoiw  isj 
other    caac«(.      If  the  limd  of  the  biiMi 
has   been   forcibly   driven   thn>npl>  tlw 
flimr  of  iJii'  joint-cavity  into  the  |M'Ivic  cavity,  then''  are  also  |iraeiil 
the  signs  of  injury  of  the  pelvic  viscera. 

The  compUcatioiia  are  to  Ix'  Ireatwl  ac(vr<ling  to  the  nile«  jus*  I»*<1 
down  it)  distnissing  this  question    in  itmiie<^.ion   with  fmcturcs  of  tor 
pelvic   Ikisiii.      The   fractnrtf  itst'lf  mn   he  best    tre«tc<l    I>v   the  siW' 
melhml  as  intra-4^»[)sntar  fracture  tif  tlu!  ncek  of  the  tJiigh-boae  ori: 
fracture  of  the  pelvic  basin. 

KitAfTiHE  OK  THK  HV01H  uo.vK  seKloMi  occur«,  owiiig  to  the  mobility] 
of  the  iMine  and  the  protection  which  is  aObnIiHl  to  it  bv  the  inferior  niiun>| 
\ury  lK>ne.   TIk?sc  fractures  are  iiMiully  cauftetl  by  a  direct  blow  upon 
ntH'k  or  by  i-^ouie  one  thmttlin^  the  piitieiit  iti  an  attempt  at  vrolc 
usjtault,  or  by  a  fall  from  a  height,  or  during  the  act  nf  judicial 
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suioidal  hanffinfi;.  Tho  junction  of  tho  body  of  ilie  bone  with  the 
greiitfr  ooniu  is  the  u^ual  !««tt  of  the  fniclurc.  Theri!  are  sjine  cases 
nHfirdctJ  whi-n-  a  I'tartun-  nf  this  l«ine  hii.-*  ixinirrtHl  iw  a  result  of  nius- 
cul-'ir  iK'liiti). 

The  signs  and  symptoms  arc  those  whieh  arc  found  in  common 
with  ordinary-  frartiires  of  other  Iwne*.  The  {latient  usually  hears  a 
sudden  sitip,  and  at  the  same  time  experiences,  with  a  wnw  of  Hufiix-a- 
tiun,  acute  ])ain.  There  is  usually  a  slij^ht  lipinorrhiyfc  from  tlu*  mouth, 
Mnxhufd  hy  a  laeemtioti  of  the  iuiicwuh  meiiiUrntu^  nf  the  phurcnx. 
NXoveim-iit  of  thi'  ht-ad  \r,  ncfemKHl  with  Mevoit>  \ia\u,  umt  the  jiatJent  is 
iinahh-  to  protrude  the  tonKU*'.  The  voi(>(!  is  hnarric,  and  artiriihiticin  as 
wi-ll  us  deghitition  liet'<jim'!i  very-  jwinful.  Dvspna-a,  ex|)ectoration  of 
bhmdy  mucus,  and  irregularity  uf  the  pulse  are  symptoms  oflcu 
ohs<-r\'ed. 

The  prosruosia  i.s  favurahlc  if  the  fracture  of  the  ttonc  is  n<^  ai480- 
ciated  with  injury  to  the  laiyux,  but  when  this  complication  \*  present 
nearly  50  ymr  cent,  of  the  ca*e»  art  fatal.  The  danger  of  «jcdenia 
glottidis  must  not  be  lost  night  of,  mnce  this  (v>ndition  \»  likely  at  any 
time  to  arise. 

Treatment. — An  attempt  j^lumld  be  made  at  once  to  r»]ura  tlie  frag- 
mentf'  by  phu'ing  the  Icfi.  \iv\v\  (ingi?r  nf  the  surgeon  in  the  |Nitient'ft 
month,  :uid  with  th>r>  thumb  and  index  finger  of  the  right  hand  milking 
external  pressure  initil  the  fragments  are  bntufjlit  into  a])|josition.  If  the 
|ians  art'  not  tsisily  lirought  together,  it  may  be  ncecsjiary  to  administer 
an  nmrstbetii;,  during  which  the  Burgeun  must  guani  itgiiiiist  the  danger 
of  the  jwitient  swallowiug  the  tongue.  The  pnticnt's  hcnd  should  now  be 
flexed  furw:ird,  ami  held  iu  tliif  jHisitit.'n  by  tionie  retentive  a])pamtus 
whhOi  extends  fniin  IhiIIi  sides  of  the  head  to  the  shoulders.  A  collar 
c«tns).stirig  of  Icuthcr  or  felt  4ir  plaster  of  Paris,  like  the  Bavarian  splint, 
can  be  plaee^l  iirouud  the  neek  and  iipplied  to 
it  while  wet,  so  that  the  collar  ciin  adapt  itself  to 
the  client  points  nf  the  neck.  The  a^sopliagi*al  s 
tul>e  must  be  nscit  to  iced  the  |Ki1ient,  who  litr 
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trache«>tomy  t«hould  l>e  imuiediat^'ly  |x<rformed. 
If  the  iMiJl  {Kirfs  uiihiii  rlie  uHiuih  are  Incenited 
wd  there  \*  much  ait-hymosiii  cxtcmallv,  it  is 
Rst  tu  perfiirui  a  prophyhictie  tmclieotouiv,  us 
it  is  unsafe  to  delay  this  opcnition  until  (cdemii 
ajottidis  i.-*  cstablishe*l,  a*  in  ihewe  casee  di-ath 
BCurs  in.stimtly  and  without  any  warning. 

KnAiTURE  OF  TiiK  iiiK  occurs  in  the  pm|wrtion  of  aKiut  18  jxr 
cent  of  all  fnirturi's.  This  fnieture  is  frtHjiient  iu  adults,  but  very 
infrtHjuent  in  chililren,  owing  to  the  cListicity  of  the  rsirtilage  c<»nneet- 
ing  the  rib  to  tlie  sternum  and  the  strength  of  the  ligament  connecting 
the  rib  to  tlie  vertebra.  The  elasticity  is  so  girat  in  children  that  the 
arch  yields  without  breaking  njxm  the  application  of  violent  pnssure. 
A  carriage  lias  been  known  to  puss  over  the  chest  oi  a  child,  and  on 
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aocouDl  of  the  claitlicity  oo  fracture  occurred.  Iq  the  agetl  this  fku<lidt}' 
is  loinl,  nwiiij^  Ui  II  rrortaiii  niuoimt  of  ostufication  of  the  nirtilaj:!-  «nd  to 
wnili-  atn^pliy  of  thir  rih  itfflf,  whioh  caiiw*  it  to  be  frajiiU-  and  iiii'liirfic. 
The  ribs  of  llie  iiisimtr  arv  siicl  to  be  very  brittle,  uwiug  t(p  ihe  great  [m>- 
portion  of  eiirthy  to  orgiini<'  matter. 

The  ribs  most  fr«|U(?utly  fractured  are  from  the  fourth  to  the  eiphlii, 
the  seventh  rib  being  the  one  most  frLH|ueiitIy  Ibunil  to  bo  the  wit  (if 
fracHlif.  Tlie  iipiwr  rib;-  are  jinitwtod  from  injury  by  the  i^vt-jnil 
mii^les  and  tlie  elavielc,  while  tbe  b)\vcr  or  foUe  rib>  yield  mi  jiciiiiiM 
of  llieir  grait  umbilitv.  liiih^t'd,  I'nM'liiii'i*  of  the  tirtf  and  liu<t  nlv-afp 
ahnoHl  oiikiiown.  Trie  fmrture  is  ni*nally  at  or  ne-.u-  tlie  angle  of  ilic 
rib  and  about  fimr  inehtm  fnmi  Jt^  nitarlimerit  to  the  vertebnil  tHiliuuu, 
Biiipo  at  thin  pf»int  the  Two  forwj*,  llie  blow  and  the  rpeoil,  niwt.  0«n- 
sioiially,  however,  a  fracture  is  foiuid  near  tlie  juuctiou  uf  the  coAal 
cartilage. 

The  cause  uf  fracture  of  tbe  rib  may  be  direct  violenee,  as  wtwi 
the  rib  is  atnu'k  and  the  frnguicnt^  urc  driven  inward.  In  tliis  vorirtj' 
of  fWturc  the  pleura  mid  Imig  niny  bo  injured.  The  fraelure  mayal» 
be  caused  by  iuuire*'t  violeiiw,  u»  wUeu  the  eheft  is  suddenly  eotuptws'd 
and  the  fmgmenti*  are  (h'iven  oiitwanl  atid  unaji.  Finally,  fnietiirc  of  ik 
rib  has  Iwi-n  enn^-d  by  nubwiuhir  action  (hiring  tlic  ad  tif  |«irtiintiiiB. 
Malgaigtie  has  npnrted  a  easi'  uf  fryetiin-  due  to  ihe  impnlM-  of  the  litnfl. 

Fnielures  of  the  rilts  are  simple,  or  eouipoiind  as  in  gunsliol  w 
(itab  witiind,  or  eonipH^'Oted,  a»  wIm-ii  the  diajdmigm,  pleura,  liii^.  t* 
the  peritunoimi  is  w<tuni!eii.  A  compliented  fracture  of  the  rih  Iwf' 
been  observed  in  »  few  (.iis.'!*  where  the  fragment  injureti  the  iM-art,  «r 
where  the  chcnl-iyvily  ha.«  bei-n  eonii>resse«l  w>  «^  In  iiniw  an  iiijurrof 
the  lienrt  without  an  iiccumpanving  wound  of  the  |H>ricardiuni.  A  wmi- 
plicated  fraetnit;  of  the  rib  ha;-  been  ol)«'rved  by  the  writer  in  wliiiJi 
the  jHiticnt  fnietiired  laie  of  llie  floating  riliH  in  an  attempi  to  gel  <iuli/ 
a  bertli  white  on  Bbipbi>ard,  The  patient  wan  thrown  violently  npin.** 
the  fide  of  the  berth  and  blruek  the  lower  rib.  wliieh  suddenly  fraeUirnli 
and  at  the  Kiune  time  wounded  the  |H>rit'ineun),  ho  that  a  traunuuic  jx^* 
toniti>>  wji-i  develojH^I ;  frtini  whirli  iittaek,  hnwever,  the  jHitient  niiw'  *" 
exrellent  nnHtvery. 

Tlu'  signs  and  symptoma  of  fracliirc  of  the  rib  may  be  cla.'^ifi'* 
as  hfcal  and  general.  Among  the  local  signs  an*  sharp,  cin-umwrii*" 
]Niin,  inen'iiseil  njHin  inspimtioti  by  miinnal  pre.^HUre  applied  lo  ^'*1 
sti-niniii,  wliieli  cnn^'!*  the  I'mgnient  to  s^pring  t)nt  anil  ineniL-^*'  thv  pi""" 
diaphragmatie  mid  aUlominal  brcjithing;  en-pitas,  lieaitl  by  ihc  .-Ir*'''** 
wope  plaeed  ovc-r  the  fracture,  nr  fell  by  placing  the  pnlm  of  the  I'^lj^ 
over  the  fracture  m  hile  the  patient  coughs ;  and  a\m  almoi-mal  tHitliu*' 
th*^  ehe8t  side-wall.  If  (he  fracture  liapiicn-u  to  be  compound  or  frt* ■'^' 
gun-^hot  wound,  hemorrhage  fntm  the  seat  of  frneturt  ii*  n  promi>"^ 
sign.  Thirt  hemorrhage  may  originate  from  u  womide<l  inten-*^"** 
arteri-,  in  whJeli  (■a?=c  the  blood  i-i  briglit  ml  in  color,  and  oomr?*  in  -^w^" 
aynehronous  with  tlie  aetioTi  of  the  heart,  or  else  tlie  beniorrhage  '"jS 
eonie  from  wuiindeil  Inng-tiA-iie,  in  which  i-asc  the  hlowl  wcIU  up  1*^" 
tbp  bottom  of  the  wound  and  is  verj*  dark  in  color,  Hno  to  the  prc)*/"'' 
of  carbonic  acid. 

Among  tin*  general  signs  and  symptoms  are  hKroopt)ius,  or  the W- 


SPEC7AL  FRACTURES. 


IS75 


peetumtioa  of  blood  from  tlie  wotind«d  lung ;  and  pmphy.^*mn,  or  the 
e!ii*ii|N>  (if  iiir  fmiii  thi*  lun^  inio  the  eiirmiindin^  titssuu.  The  i-mpliytit-nia 
tH  first  imtii'^'d  iiju^ii  the  ^'u\o  of  the  chfrft-M-iill,  and  it  may  t'xtend  to  the 
nivk,  and  wi-ii  owr  tht-  ahduiiifii.  The*  writer  lias  on  i*everal  tM-t-asioiia 
ohi*iT\"eiI  iiir  in  thtM-oiinct'livo  tijwU4' us  far  duwn  as  the  sciYitillii,  nhhuuj^ 
it  is  Oct  likely  tn  ^p>  holow  Poii|icirtV  lipTinicnt.  Pneumothorax  ond 
hirnioflHinix  ulso  iiiuy  Ih-  |>ri-t4-iit  in  fnuTiurf  nf  the  rib.  It  i-*'  apixitvut 
th«t  ibeeK.*  jtciieral  ^ign-s  indicate  the  nren^-nee  of  a  nuiipliciitrd  tnutnre. 
(M'lL'^itiiially  pulniunary  apoplexy  and  piilmonar>"  emphysema  may  uleo 
he  found  in  (raeturc  «if  ilie  rih. 

Tlie  treatment  uf  fnR-ture  of  the  rib  sbntihl  Ik>  directed  to  the  relief 
uf  [xiin,  til  thi^  diminution  of  t))c  ^i■^pi^uto^y  nu>vetnent>>,  to  the  tixuttoD 
of  the  fmgnients,  to  tJie  arre^it  of  hcniorrluigt*,  and,  linallv,  to  the  antiei- 
palion  of,  an  well  its  to  the  contrul  vl',  inlhuuniatory  e<ini|uiciitions.  Willi 
a  view  to  the  first  ami  sci-onii  ulij»Tt.-*  npiinn  is  indi«iti<l.  This  dnig  is 
the  ■•he«t-anclior  in  thiv  fnutiire,  beean.se  it  ni»l  mdv  relieves  |>iiiii  by  its 
ejHS-itie  aetiui)  uml  by  it:!'  re(hieing  the  nnnd}er  of  the  n'spimtions,  but  it 
alsii  h&K  H  sabiLirv  influence  ujton  inttnnimator\-  rL^artion.  With  a  view 
tit  ai-owiiplixliing  the  tliinl  ubjwt — viz.  llie  lixjitiou  of  Uk'  fragments— a 
NX-inch  nroiul  and  a  ihivtvfeot  long  strip  uf  ruhl»LT  or  ndlip;<ive  plaster 
shnuUI  Ih-  applied  amund  the  ehests  the  i.'entre  of  wliieh  strip  »hcHild 
iiii>«^  over  the  site  of  the  tnieture.  The  pIiLsler  should  Ih>  lighteiuxl  diir- 
nig  forced  expinitioii,  sr*  iluil  upi>n  ins]^ir:iti'»n  the  injiireil  ehcst-wall  will 
have  a  timi  -iupptjrt.  This  simple  appnmtus  uHords  the  gfentest  ]H)^ible 
cumfort  to  the  iNitieot.  Ttie  henmrnia^,  if  pulmunur)',  can  be  (■ontroUed 
by  |Kieking  the  wound  «ith  iiuloform  guiiw  in  the  form  of  a  tampon ;  if 
arterial,  the  wound  niUKt  Im*  enlarged  s<t  an  Im  scH-iire  both  ends  of  the 
divithil  interi*(i^tal  iirterk'.  In  eaj*e  the  vcrisel  ennnot  l>e  found,  a  snuare 
pie»-e  of  gauze  al>tittt  the  wiiw  of  a  ^ilieet  of  lelter-|ia]H.'r  ttm  Ik*  inlriMni<xxl 
into  the  wound  ami  beyond  the  rib  by  fnrcirig  it  with  a  directikr  pliRied 
in  tlie  centre  of  the  pieeo  of  ganxe.  Into  (his  gli>vi--tinger-shape«l  piece 
of  gauze  HUiall  narrow  strips  of  imioform  gnu/A-  vtm  be  pu;^lied,and  when 
tlie  lurttom  i>f  the  glove-fingei' tam|)on  is  well  filled  the  entire  eiimprc*3 
can  Ix'  |Kirtially  withdniwii  uutil  it  comes  in  eontact  with  IIm*  inner  snr- 
faee  ol'  the  upper  ami  lower  ribr<  in  the  intcrsnwe.  The  prei«cun'  can 
m»w  l«e  niaile  directlv  upon  the  bleeding  vesjiel.  This  tampon  can  be 
mht^-queutly  removed  by  diminishing  its  siw  by  removing  some  t»f  tlie 
mirrow  stri]»s  of  gimze  with  whidi  the  glove-finger  has  been  [wicked. 

The  emphysema  i«  not  lo  l>e  iiiterfen-d  with,  since  the  air  will  event- 
ually bwonie  nbrtorlied,  and,  allbongb  tl»'  |Kilient  niav  be  unrecogniwdjle 
nn  account  of  the  gtuemi  swelling,  the  i-nmlidon  itself  gives  nu  r.iuse 
fur  ahiriii.  It  oetsisionally  luipp<-ns  tluit  the  air  is  so  fnvly  distrihuletl 
that  when  it  reaiches  the  ItKW  i-ellular  tissue  of  the  ne<'k  respiration  is 
i!ieriu<i8ly  enibiiirrasse<l,  and  in  (hiM  ca^  a  few  ineishins  through  the 
intepmnent  will  snffioe  to  allow  the  air  to  e-vape.  It  i%  liowever,  oulv 
under  extru>rilinary  cirnnarttarKv-  tliat  incisions  should  U'  made,  fiuee 
this  ap|uireiilly  simple  pnx'edui-)-  \ms  Ihi'U  fiilloM-e<l  by  di^Uli.  If  the 
enipbyHi.'ma  invath-s  the  uu-iliastiuiun  or  frmvs  its  way  into  the  inlcr- 
liibtdar  tiwue  of  the  lung,  thi.>«  condition  is  not  amenable  to  !<ni'gicul 
treatment  and  forms  a  moi^  serious  eonipllmtiim. 

In  fracture  of  the  ribs  in  which  there  is  little  or  no  eolla|«ee,  and  tlio 
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patient  is  a  fltntiig,  plutliuric  tiidivUlitul  and  FiiifTi-riiig  fruni  dyspua'a  ai 
ini{)cii(ling  ar*i>h_vxia,  verie«*rtkiii  Ik  iiidii^led,  ami  will  n-tiiiivc  at  <m< 
the  alarming  distress  ami  ilii^xunfort,  sim*  by  tliis  iiu-an?*  tlic  venoB 
congestion  unti  ])ulnic)nnry  engoi^'ment  are  itunu'tliatcly  rt'IicveJ. 

The  cGstaf  tyirtiiof/eif  may  bo  iracttiro*!,  ciiluT  at  their  jinu-tion  with 
tin.' rihor  cvc'ti  in  the  nikhUi*  of  tlic  cariikgi;  it.^-ll".  Thf  fracture  i>[ 
the  (iirtilagt"  is  pr*«lu»5etl  l>y  the  samt'  cau:^s  as  fracture  of  thf  ribs,  ami 
the  signs  and  t>yiD|>tuius  and  triutnivnt  are  similar. 

Kit,\CTURK  OF  Tiir:  STERNUM  wriir.-?  in  U-ss  tluin  1  ]»pr  vt-nt.  of  all 
fmctiircs.  This  is  owing  to  thi-  rlasticih'  affonlc^l  to  it  l>y  it>;  rtmnt-c- 
tiouH  with  the  ril>s,  and  also  to  its  spungj'  stnieture.  It  may  l»e  tBtifvd 
by  (linnet  violenee,  us  n  heavy  blow  upon  the  chest,  or  bv  a  h«iT 
weight  falling  U[>on  the  patient,  or  by  a  gtinshot  wound.  Thiis  injnr 
haw  al.-yi  laien  observed  a*  ihfi  result  of  indireet  violcnec,  as  in  bcndiii_ 
the  btidy  suddenly  liaekwnrd  or  forw-artl,  and  occasionally  a  fnicturr  huj 
been  ob.-4frvi.Hl  after  a  f:dl  uijon  tlie  shoulder,  in  wliieh  eaw;  the  f'trxT  i] 
tninsmiltiHl  ahmg  rbi>  elavielp  and  ribs.  S»'V<'ml  eflsi-s  of  fnuiiin-  *{ 
this  b{tne  have  been  rciM)rl«l  as  a  ri-snlt  of  muwnlar  notion  (lurinir 
labnr-|MiinB.  A  ease  hati  also  Iwen  n;|K)rted  w  here  the  patient  fnicturwi . 
the  sternum  by  endeavoring  to  lift  a  weight  with  the  teeth  while 
bmly  wa-  plaeed  in  the  po&ition  of  opisthotonos. 

The  fi-aoture  is  nsnally  sinijih*  and  ininsverj*,  and  it  is  generallj 
situated  nt  the  junction  of  tln-^  maiinbrium  with  the  b«Mly  of  the  bontl 
(Fig.  S7).     If  the  fmetim-  is  due  tu  a  ginishol  wunml,  it  may  of  couwt 
lie  sittKitftd  at  any  [mrt  of  tlie  bone.     It  ^oinelimcs  hap[iens  that  the  lowtr 
cstremitv  of  tlie  bone  or  the  em^iform  cartilage  is  the  |«irt  broken. 

The  displacement  is  lunitally  (flight,  on  acenunt  of  the  peritvileiiiii  in 
fnmt  and  behind  the  bone.  The  lower  fnignient  is  ns.nally  dtsplanti 
forwanl  and  overlaps  the  lower  margin  of  the  u]>|ier  fnignient. 

The  fligrtiB  and  symptome  of  fmeture  of  the  sternum  are — fixini  iBin, 
whieh  is  inerease<l  by  a  di-ep  inspiration  or  e.xpiration  ;  eoilgh,  allewkd 
by  ex|)e<!toniti(>n  of  blcKid  and  rnarkiKl  irn'gularity  of  the  aetion  of  tiie 
heart,  with  dyjspncpn;  flexion  forwsird  of  the  tiejid  and  trunk  ;  chanKi'iii 
the  outline  of  the  bone ;  and  erepitiis,  felt  by  placing  the  |>ulm  of  tli* 
handover  the  sterrinni  while  the  |«iriiMi(  conglis.  In  some  <9i«4?«,  how- 
ever, ere]>itus  can  be  detected  only  l>y  ineams  of  the  sti-thoseoiw. 

The  prognoeis  in  this  fnictiire  is  favorable,  unless  it  is  tvHUplioitt^ 
with  a  fracture  of  the  spinal  column  or  the  riha  or  the  clavicle,  or  hy  ij 
heniurrliage  into  the  anterior  mediastinum. 

Tliif  treatment  consist  in  the  appliention  of  n  brood  band  of  ndhe^i* 

Slaslev  jdaecd  ahiiind  the  chest  in  the  manner  already  described  in  d 
rewing  of  a  fnu-tiiriHl  nb,  It  may  Iw  netvssurv  to  ap|dN'  a  ixmijuv-*? 
tlie  frngment  whieh  is  lilted  fonvard,  and  this  ilressing  wdl  niaiuuiin 
api>i)sition  of  the  fragments.  In  reducing  the  fRK-tHre  the  patient  slMHii 
be  placed  in  the  iinsition  of  opisthotonos,  mIiIi  n  hanl  pillow  under  tl 
back.  Tn  fhlsiittiliide  of  the  bixly  thend^'ancing  fnigmenl  ran  be  bnm^ 
int<i  e««iptatioii  witli  the  reei'ding  frngmeiit.  The  suggestion  of  IVtit, 
cutting  down  upon  the  hone  mid  eh'vatingthe  fnignient,  or  tliut  of  Nf'lut<l 
of  [Kissing  a  hook  under  the  fragment,  it«  not  to  be  reotmniend***!.  Ttir 
dangers  of  injuiy  to  the  pleura  and  |ierieanlium.  of  mppurntioii  in  tlte 
anterior  mcilinstinum,  and  of  e»m version  of  a  simple  into  a  et)in|wiuud  fnio 


&tU'nd»l  with  jifriinis  iv(*iili.  The  iiiovi*n»'iiiK  of  ivspimiioii  i^liLtiiM  be 
diniiniitlicHl  h_v  t\\<'  nnf  of  npium,  ami  tin-  [Kiiifiit  |>].i<-f<)  in  the  iM>siticni  in 
which  ho  mil  hn^ilhi'  with  [he  Ivnnt  ijitlit-iillv. 

VnAcrrRRs  iif  tiik  rt.Avin.K  occnr  in  iiKniit  tfl  per  Mnt.  of  all 
fractures.  They  are  comnion,  beciuise  the  h'uic  in  ]Hi«niiiiently  ex|K»se<l, 
ami  i-pccivesall  !sh<H-k^  tninsiiiitttHi  tn  it  by  till  Is  iipcm  thoshmikler,  ellmw, 
ami  hiiiul.     Tlii*  injury  also  occiin*  from  diret't  vii>leoice,  as  a  blow  upon 
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the  shoulder  or  by  a  heavy  w»-ijjlit  fjilliiip  ii|x>n  it,  !in<l  lias  been  ku«iwn 
to  result  fmni  niusoilur  action,  mi  uwoiitit  of  th«  aimiif^  cuutractioii  nf  "^ 
the  fleltoid  and  llie  elnviriihir  |H>rtion  of  the  pceloralis  major,  nnr^ 
examnle  uf  whii-Ii  1(4  re]>r>rtL-d  in  an  Jittenipt  to  lift  a  carnage-lu]»  nlillt^j 
tvatccl  iH  (lie  i*iirriajr<>-  Fnictmx-s  of  the  elavielo  are  ran-  in  i-ldfrlj^ 
pi'uple,  and  e.\<'eedinijly  ci.niinon  in  cinldivn,  in  whom  half  of  the  cas-.^j 
iiccnr  iK-fim-  the  liftli  yvar. 

The  seat  nf  tlic  fnu-mre  niav  be  in  the  luxiy  of  the  Iwne  or  nt  tl»- 
acRtniial  or  j«tenial  uxtR'Uiily.     The  most  fi-eiimrut  s«it  of  fnietiire  uf  th-    ^ 
clavicle  is  in  the  btKly  nf  Ihe  Ikuu'  Jiirf  exifriuil  to  the  eentn*,  iiin«s^j. 
this  place  the  hone  i-*  lenst  in  diameter,  nnd  nt  the  «ime  time  it  1*1  1^^ 
juncticm  of  tlie  imter  and  jmdden  curve  with  the  inm^r  enr\"e.     Thi> 
the  easi-  u|M}ii  expi^sure  to  inilireet  viulenee,  while  tollouin^  direct  \7t 
lcnc».'  any  portinn  of  ihe  l>one  may  be  hrtiken  ;  but  tJK*  »tenml  eml  ic  \vi 
fre4{uently  broken,  since  the  direct  fonw  nf  a  hlow  U|Min  the  i^honMernf] 
nsually  attended  by  fractnre  of  the  neromial  end,  which  receives  thtfiill 
ton-e  of  the  injury. 

The  fnicture  is  jrenendly  Moiple,  nlthf>ui;li  the  wi-iler  hat*  Htrii  r«o 
eases  of  coni|K>!Uid  fracture,  exeludlng  gniwhot  fnicture^.  Tlie  doublr 
cur\'o  in  the  body  of  the  eliiviele  prevents  it  from  hrettking  m  oftin 
as  if  it  were  ]H>rfcctIv  stmij;ht,  sinw  the  cnrves  transmit  the  forre  ('V*f 
u  greater  tipace.     It  is  u  uotetrorthy  fact  that  it  i>eldum  liap|K-it^  ibt 
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fracture  of  the  ela\-iolc  ifi  sisMK^iate^I  with  other  injuriesi,  «ieh  ai*  frQirtnre  < 
Ihe  adjaecut  ribn,  injury  of  tJie  ph>am,  luiH'mtion  of  ihe  itii|M)rtiini  asillnn- 
vpriaelrt,  or  rftrctehinj;  of  the  cords  of  the  braehinl  plexnf.  Any  or  alt  of 
the*'  eouiplicntion^  may  occur,  but,  conjiideriiiir  the  fre*|iieney  of  fraettinj 
of  the  clavieh',  it  it*  extremely  rare  to  Hnd  any  uf  iIm^w  t'uncoiuit  ~ 
injuries. 

The  d{^)laoemcut  in  frueturen  of  the  chivicle  DunHists  of  an  elevati^ 
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anil  pn»iection  of  tli^  stertui)  t'nd  of  the  lH)Tie  by  tlie  action  of  the  clavio- 
ii!ar  juirtion  nf  the  .■-i<'m<>-cli-i(l«i-in:L'*toitl  mu^-le  (Fijr.  H^},  nmi  a  dtrpn.'S- 
sion  i)f  the  iU'r<)mial  I'Xtrt'iiiity  by  thi'  wt'ijfht  (if  the  iirni  and  hy  the  iirllciri 
of  theperl^inili-i  minor  muscle,  and  iil;*(ihy  tlio  lower  fibres  of  the  [xvloniltst 
major  and  the  dt-lloid  ni-liii);  fn>ni  it«  huiiierul  iiiMTtioti.  The  outer  frnf;- 
inent  is  al)t*i  ruiatefj  by  the  neliDU  of  llip  sorrntiis  niiipnus  nmsele,  which 
lias  H  tendoiiey  to  draw  baekwani  the  inner  extremity  of  the  miter  frag- 
ment;  which  fact  explains  the  fix-ijueney  wiih  which  (he  fnigmfnt  |»er- 
foratcs  the  loose  skin  over  ihf  clavicle,  and  thus  caiMcs  n  compound 
fracture. 

The  signs  and  symptoms  of  fnictnre  of  the  clavick*  van*  stmie- 
whul  ncvordinii  to  the  special  !*eal  of  the  fractuii-.  Bcsido*  the  onlinsiry 
cipiis  indittitivc  of  fracture,  there  are  «iiue  ^|^ecial  Hpis  and  ?tyuipttiinn 
wliich  are  chanictcnstic,  amonc:  which  may  [ie  mentiimcd  (he  interrup- 
tion in  the  line  of  the  Ihuic;  tlie  loss  of  power  in  the  inii.s(-lcr>  attiichcd  to 
if;  llic  Ihiltcnin^  :nid  (lt>pn's.sion  i)f  the  .shoulder,  wliich  I'ldls  {h)v\MW;ii*il 
hy  the  wcitflit  ff  the  :inii,  iiiwanl  by  the  action  of  the  pectoralls  minor 
bikI  the  Ai]l>claviu^  and  to  some  extent  tif  the  iH^ctoniti.s  major  nin-sclu, 
and  fonft-anl,  on  accoiuil  of  the  -iliiipc  of  (Ir'  llionix  ;  and.  finally,  tlie 
turuinj.'  of  the  head  and  nei-k  toward  the  iiijiired  Hide  in  order  to  ivlax 
the  niuiacles,  which  niu.-^'  piiin  by  tlicir  coutmctioii.  Anion;:?  otlier  --ijjurt 
may  l>e  mentioned  the  ucarer  approach  of  the  iiffected  shoulder  to  the 
lue^ial  linc>  of  the  »t4.-ruuni,  the  clo:!^.-  proximity  of  lliu  arm  to  the  ^i'du 
of  the  ehcwt,  and  llic  loss  of  the  F:np|Kirt  of  tin:  cIIhiw,  wliich  is  generally 
held  up  by  the  paticntV  other  Iiand. 

The  treatment  of  fnicliire  of  the  clavicle,  on  account  of  its  cxtn-me 
frequency,  \v.\*  conimande*!  the  nttention  of  ,-ur^eons  In  evcrs"  CAiunliy, 
TIic  diflerent  kindH  of  appunitus  and  ap|)liaucefi  all  aim  to  iirin;;  the 
ithouhler  upwuril,  oiitwanl,  and  luickward  in  nnter  to  oveivonie  tlie  dis- 
|dacenient,  which  U  downwanl.  inward,  an<l  forward.  If  a  isilient  will 
con^nt  to  tie  oit  hir^  kick  in  bed  for  two  week^  upon  a  ftnii  :uid  Iianl  inat- 
trc**,  with  n  snuiH  pilh»w  uruh-r  tlur  hmd,  and  llu-  aflW-ied  arm  hi-M  clo-n- 
to  the  -ide  of  the  <-ho!>t  by  a  lonjf,  heavy  sind-b;i)j:,  tliiit  siipine  )H>-ilion 
will  accornpli^ii  nioiv  nfiti.-fiictory  resnltt*  than  any  dii>^iiig  yet  devin-d. 
The  recumbent  [Ki^rition  uiKin  the  bnck  cnisc:*  the  slmiiider  to  nssnnie  its 
normal  relation.  A  sind-lmfr  phicitl  over  the  piiint  of  the  shoulder  will 
assist  by  dcprL'-ssing  it,  and  thereby  brinfjing  the  fragment.-*  into  appoi^ition. 
The  rc^dtf  obtained  by  this  .»iuiple  method  are  far  *ii|KTior  to  thiR*o 
obtained  by  any  oilier,  since  the  frajjment-'  unite  without  any  overlnn- 
pinjt  and  the  ealhis  \^  not  •«>  exiitterant :  and  in  the  ca.'*e  of  a  hidv,  in 
whom  the  itfijuireuicntj*  of  divss  »im|x*l  her  lo  cxjjo;*'  Iier  neck,  the  dis- 
fijju'^''™'*"t  oi  u  ttillufl  is  rtomrtinics  more  dn-adeil  itian  the  fnw-pd  (N>n- 
finement  in  bt-d  for  two  wfTk^.  It  is  iinly  ocensionally  tluit  a  woman's 
vuiiitv  will  iihIucc  her  to  clumsc?  this  iaeth«xi  of  treatment. 

If  the  jiattcnt  will  not  <-oiiH>nl  to  rcnuiin  in  bci!.  the  licst  and  simplest 
method  is  that  of  Siyre,  win*  descTilK"?  his  dressin;;  in  die  following 
miuiner:  "At\er  dmwin;r  tJie  ann  backwird  and  rctainiii};  it  there  hv 
a  «*rip  of  adhesive  plaster,  |»ass  another  piece  of  plaster  from  the  well 
^louliItT  acnxw  the  back,  nii<I  bv  pre^-'injj  the  cIImiw  well  fonvarti  and 
inwanl  the  first  plaster  aronnil  the  middle  of  the  arm  i~i  niude  lo  act  a:4 
a  fulcnnn,  mnl  the  .shoulder  is  iiere:^iri)y  carried  upward,  outwanJ,  and 
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backwaitl ;  and  tlie  plaster,  beinj;  oArriod  over  the  ellw>w  and 
(wliit'li  is  flexed  across  theclK»t»lo  tlii' oppjLHti'  j^hoiildiT.  the 
starting,  and  then  secured  by  pins  or  HliU-lK-K,  iK-misinently  retains  tlk- 

ptiTtM  in  position Siruiig  and  good  adlit-sive  pli»».ter  is  i-ui 

two  strips  throe  to  fiwrinelics  wide  (niLrrouer  fur  children),  one  piwx'  I* 
enough  to  surround  the  arm  and  go  completely  around  the  body,  tli*  oi 
to  tviich  from  the  Mniiid  shfHihUTai<ound  tlie dhow  nf  the  fraelureit  hidi 
Iwek  to  the  plac^  of  smrtitig.  The  first  piece  U  m-n^  around  tliearm  jnrf 
below  the  axillar}' margin,  and  pinned  oret  itched  in  the  form  of  a  K-.>|i  suffi- 
ciently hirge  to  |iiwenl  ^tranguisition,  h-Jivinga  iKirtion  on  the  fiack  itf  ibf 
ami  iineti.scd  by  the  pliuster.  The  ami  is  then  drawn  dowiiward  and  liack- 
wanl  until  the  clavicular  portion  of  the  peetoralis  major  uiu»ele  is  put  suf-^ 
fielently  on  tlie  stretch  to  overcome  the  sterno-cleido-nuulniJ,  and  tli 
pull  the  inner  |K)rtiou  of  the  clavicle  do«u  to  it*  level.  The  plaster 
then  eame<l  sinwKithly  and  completely  nronud  the  Itody,  ami  pinned 
itaelf  on  the  back  to  prevent  slipping,  ax  i*ocn  in  Kig.  89.     TIw  li 
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Thv  Mi)i«  tteconil  |4k«>. 


-'trip  of  plaster  fulfils  n  donbV  jairpose;  first,  l>y  pulling  the  clavtroll 
porliMii  of  the   jM-etonilis  niiijor  niiiH.'le  <iu  the  stretch,  it    prevrtit*  th*| 
elavieh'  fntni   ruling  npwnii) ;  and  .•y-ifimlly,  acting  as  a  I'ulcruni  "I  l'"* 
centre  of  tlie  arm    when  tlic  elbow  is  presst-d  downward,  forwani.  awl 
inward,  tt  nccessirily  forces  the  other  cxto'mity  of  tin*  hunienis  l>w 
with  it  the  shoulder}  upward,  ontwartl,  and  Ivirkwanl  ;  ami  it  wkfj<'»j 
(his  |Miisilion  by  the  s«x'(>nd  strip  of  plaster,  which  is  applied  as  fnIK"**"! 
Comiiii-neing  on   the  front  f>f  tlie  -ihoulder  of  liie  e^nmd  ^idc,  li™" 'J  | 
BUKKilhlv  and  diagonallv  acro!«s  the  Iwck  to  the  cUniw  of  the  fntririn*' 
hith",  where  a  silt  is  timde  in  its  middle  to  receive  tlw  pnyi-f-iini!"'"^ 
ranon.    Befon'  applying  tliis  pinster  to  the  ellaiw  nn  aK^Mstant  shonld  p"^ 
the  eUiow  well  torwurd  and  inward  (Fig.  00),  and  retain  it  ibrH'  »■''' 
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tbo  plaster  is  continuod  over  the  elbow  mid  foroann  fppp.*j!infj  tlip  Intter 
cI(Ht;  to  the  fhest  and  soturinj;  thv  hand  iiwir  llifnpjMfsit*'  nipnlf) ;  t-ros^- 
iiiK  lh('  ^h^luide^  at  the  nhiRi'  of  lii'^iiiruHg,  it  is  there  neciiifn  hy  two  or 
three  pins,  n-i  -leon  iu   rijf.  HO. 

"  \\  hen  tills  htiM  liiH'ii  dune  the  drfcirrnity  wilt 
hnve  entirely  di^ippf^an^l,  the  inietiired  hones 
nill  be  Jiueurately  adjiiMtwI.  ami  as  kmj;  as  the 
istn^vs  of  plaster  nuiiiitairi  their  ]H>^ilii>n  no 
anKnint  of  force  can  ili.«i)Iacr  tht'm." 

Velucau's  tlreasitjg  is  made  by  mean):  of  a  lona 
roller  bniutnge.  The  pntient'a  hand  is  pIno<M 
np«m  hi?*  Oj>pt»ile  j*honlder,  the  ellKw  against 
tlu>  fnmt  Ml  \\w  ehcHt,  iind  a  handup?  ih  started 
in  th<-  op]M>site  axilhi  and  earritnl  cilili<|ii('ty 
across  the  Ixick  uver  the  atFwtwl  sliuuldrr  (Kig. 
Ul ),  down  in  front  of  the  arm,  and  under  the 
ellK>w  to  the  otiier  nxtll:L  After  the  arm  Ig 
thilfi  vertieallv  bimihif^'i]  and  hrou^ht  snugly 
a^iri.-ft  the  cnest,  the  njller  is  carrieil  in  a 
<-in-nl:ir  nunner  around  the  thorax  fi-om  below 
upwani  until  the  ann  and  the  fnrearni  niv  eiiv- 
ercd  by  this  iMindap?*  hj*  high  a.*  the  axilla  on  the  unaflceted  side  pcr- 
luitd.  TtuB  entire  dretisitig  eiui  be  maile  stifi'  by  the  uppHeatlon  of  luoiw 
plaster  or  silii';i!e  of  i««ia,  or  even  by  stitehing  it  in  many  ]>huuv,  si> 
thai  the  ruller  Mill  iiot  Ix-oomc  displacwl  by  slipjiing. 

Moore's  dressing   eon^ta  of  a  tigure-of-S  Imnda^e  (figs.  !>2  and 


Vel|<eair*  ili<M«1na  flir  rwc- 

Tiir<-«r  iWrlaVbrlr, 
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Mocire'i  ilTCMtoi  for  frartureil  t-Urlclv.  Mwiv'i  rirv^nlni;  R't  haolUKd  olnrkte. 

0.1),  H  detailed  deseriittion  of  whieli,  in  his  oAvn  words,  is:  "I  use  a 
shawl  or  piece  uf  cotton  eloth,  wltich,  when  fiddcil  like  a  craval  eight 
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mvhm  in  brradtli  at  tlic  centre,  sJiould  U*  abuut  two  jank  lonff. 
Phicinp  tills  nt  tlk>  iH-nlrc  m*nisc^  the  ptilni  nf  llio  siirirt-on.  hf>  i^Azctt  wiih 
this  haiifl  the  t-llwiw  nf  the  [mtii-tit  whii-Ii  <Mnx"S]H)mls  with  the  hrnken 
flnvicU'.  Tin?  lu'dfiitis  iif  th«-  Uitiilapc  lian^  to  the  fltwir.  The  odi' 
I'iilliiifr  inwnnl  inwsinl  tl»'  [Ritinit  is  (7irri«il  upwjini  in  frniit  of  tlip 
lihouldcr  and  ovor  tlif  Imi-k,  niiikiiiji;  ii  :»|Hnil  muvcnH-nt  iu  fn^nt  v(  the 
lUiuiikk'r.  This  in  fiilnit^tt-il  to  iin  iii^i»tHn1.  'Hk>  outer  end  i*  then 
citrrio^l  noroe^  the  foroarm,  iK-hiiut  the  hnck,  over  tlu.-  o|t|io«ite  tshuukW. 
and  aixHind  the  ii-xilla.  Thi*:  niwts  ihc  otlwr  cud,  whi<-ri  iiuiy  In-  tjirrifd 
iindiT  the  u\ill:i  and  iivcT  the  nhoiddev  of  ihr  it|i|ii)siU'  sidr,  thii.s  niukiuji 
the  figure  (H)  turn  Kruuiul  tlio  mkiuU  j^hiHildvr.  Thb^  twi?^,  it  will  be 
hixiif  alhu  makes  tlii'  ligurc  (^)  tuni  arouuil  tlie  elhun^  ul'  tliu  afii-cted 
iiidfc" 

I'^AcrrjiE  OP  THK  WAPi'i^  is  niro.  on  nt-oouiit  of  the  mobiUty  nf 
the  bono,  the  elasticity  of  the  rib.*,  the  protctTtioii  which  is  atlnrded  to  it 
l>y  tlif  eii^hioii  of  mu.-'clvs  ii|iou  its  dursai  burfufe,  au<J  tlie  wjp|Kirt 
which  it  liiiji  i'rom  the  thonu-ic  wail. 

Fnn'turt-s  of  tlic  itrAptila  an*  raiis«l  iiiiually  by  diretl  vi<ih*nff, 
hhhuiijrh  a  csis.'  has  bt'en  rejM^rtwl  in  whrrli  llic  fniclun.-  war  .•aid  li> 
have  ocftirrod  as  a  resiill  of  muiicular  action. 

The  varieties  of  fnu-tun.*  of  the  s^capuhi  are— »tf  tin*  ImmIv.  of  the 
acroniioii  {imoess,  of  the  comcoi<l  prtKH-s.?,  mu\  of  the  iKi-k  of  iIh'  Umr. 
Wlieu  the  hoiiif  i»  fraetiiretl  the  bne  of  fracture  is  usually  jni4  licbiv 
tlic  s|iinDUfi  |>nx!C86  (FifT.  ^-i)- 

Fiu.  M. 


Ft«piii»  of  bodj-  iir  wnpulii. 

The  Bigns  and  Bytnptoms  nre — crepiliifs  [uin.  dti^dnrrairiit,  ><)*| 
etx-'Iiyinoais.     Tlie  crejtitui*  ii*  found  by  plaeing  the  |kiIui  of  one  h«w 


SPECIAL  FRACrriiBS. 


583 


ii|Hiii  die  iKii'k  over  tbi;  »('d|HiU  and  movii)};  tlic  ami  irith  the  lUlicr 
Ii:in<). 

The  di»plucciuent  cunsists  of  the  drawing  upward  aud  foruiinl  of 
tin."  hwiT  frajpiit'iit  by  tUe.  actiuii  of  tho  f^crrutiiH  frl«p^ll^  and  ihi-  li-rt-rt 
niajiir  niiisele.4,  ami  the  dnwiii)^  hacku'ai'd  and  upward  of  the  up^nT 
fm^invnt  by  the  rhuiiibuidi-iw  niajur  mii-wle. 

The  treatment  of  fnu-tiin>  of  tho  h<tt\y  nf  the  Arapiil»  U  tlic  mmi> 
uii  tliat  devirriliei)  tor  tnirtiire  of  the  nlr,  Mitli  the-  udditiun  ofu  eimipresM 
ovtT  ihe  b*>dy  of  the  IioiH.-.  The  alHrtt^-nirinionLiI  nin.-^-te.-^  wuisinf;  the 
dirtlihiivnieiit  should  Ik-  rt^laxed  l>y  |>ositioii.  It  hit-*  Inx-h  .■^n^jrc.^ted  to 
pUiiv  a  pittii'inivhu  luuiild  over  the  buiiu,  nn<l  thus  bold  it  in  Kttil  until 
the  fnietiire  Iuls  Ikh^ii  repainMl. 

Fnwfnrr  of  tbr  tivrmuion  y/roctw  ia  the  Keu\l  of  dirtn^t  violence,  am) 
rimy  iiivolvtt  thi*  tip  of  the  pr(Ki\'«  onl}r  or  thu  entire  iJiiekue^  in 
ii  (niii«ver»i*  or  an  oliliipie  din-irtinn. 

The  sjsrns  and  symptoma  are — puiii,  ercpitiis,  eeehyniosl-i,  llattenint; 
mid  falling  downward,  turwani,  and  tiiwani  of  (he  [Miinl  iff  the  -^hoiihliT, 
inability  to  mii^  tlie  arm,  and  interruption  of  tl>e  line  of  the  spinous 
jinieexA  as  felt  by  the  linjjer  pu.-i«ied  over  the  wirfaee.  Any  movement  of 
the  whotihler  will  Ik*  altende*!  with  jrreat  min,  and  orvjHtiipt  is  dij^tiiR-tlv 
fell.  Tln.-«i  si;rni»  an.^  wt-ll  nmrkiHl  whcti  the  fnu-lurL-  of  the  aeiimiioii  is 
behind  the  aemmio-elavieiiliir  artindalion,  but  wlii-n  in  front  of  tluti 
liguincut  tin-  <li?placeiiient  aixl  the  yifpiti  are  tiot  f«»  pn«i«mneed. 

The  troatmont  eoiif^isiri  in  elevation  of  1.he  elbow,  while  at  the 
«iinc  timfi  II  |Hid  is  pliu-rtl  Ix'tween  the  elltow  and  the  thoniric  wall. 
The  elevation  'a*  nuiintained  by  a  iMinila^!  frotii  the  el)>o\v  to  the  o}i|Hisile 
shoiihliT.  Thin  iiiakt-.i  the  lu'ad  of  tin-  Ininienis  art  as  a  .splint  a^^in^t 
the  brttken  aemniion.  A  [khI  should  not  bt-  idaewl  in  the  axilla,  Hiice 
thin  Mdulii  have  a  lendeiiey  to  draw  the  hi«d  uf  llie  hiinieni?*  Iiki  far 
ttntwurd,  ami  then  it  wouUI  not  aet  as  n  dplint.  The  fnmment  (if  tl» 
acroiuiou  nliould  Ik*  Mmppcd  down  bv  Htri|M  of  a(.lhesive  phuxter  pulled 
down  M'ith  ertitsidenible  .<tr«<iij,rth.  If  the  mtient  will  submit,  a  mont 
ilesinible  re.'»tilt  enn  W-  oblaim-d  by  ]»la'.'inir  Inin  upon  his  iKiek,  and  then 
brining  the  ann  out  at  a  rij^lit  aii<;Ie  to  the  trunk,  Tliii^  portion 
n-laxe-  the  ilcltoiil  nm-u'Ie  and  brin^pt  ibe  fi-:i|;iiient  into  ap[H>sition. 

T/tr  ittr/ftttiil  ju-oc'Kf  in  nirelv  fnn'tiiiXHl.  Tliu  aecitleul  if-  usually  the 
ri'i'ull  of  dini't  vitdeiiee.  The  ape.\  of  tlie  pniccrts  is  pnlkn]  downuiird 
aud  iii\Nard  by  ihe  aelion  «tf  the  [KtloniliK  minor,  the  -liort  head  of  tW 
lii«t-|><.  aii<l  the  eonieo-bru'liialiri  murt«-le>^.  It  Himetimes  liap|H-ii.H  that 
littli-  if  any  dt^platfmeut  irt  noticed,  siii^-  the  i^trniijr  ennii-iK-Iavieiilar 
Itpiuient  n--iuuin^  untoru  aud  the  deiiH:  {leriosleal  aniJ  lit>r(put<  ti.-«ue  holds 
Uie  fraf^euiA  in  place. 

The  Biena  and  sTinptoiua  consist  of  erepitun,  mobility  rif  the  proces**, 
niiirk(^^l  itniKiirinent  in  llie  movements  of  the  unn.  and  the  ntationnry 
|H.>Hiti<in  of  the  fnifinienl   when  the  arm  i?"  jKinsivcly  mnvcil. 

The  treatment  eou^^if'Lx  in  tlexiti^:  the  foniirni  uixai  the  ann,  and 
then  dniwin;^  well  forwiinl  the  ellHiw  ajtoti  the  anten>-latcnd  part  f>f  the 
chest  Thif.  [niftition  r^'laxi-^  the  two  muselea  bavin};  their  urigiu  from, 
and  inAerlion  into,  tht*  eumeoid  pn>n'>«. 

Fracture  uf  l!n-  mi-f/icol  tnW'  of  the.  neniitilo  fFij?*-  M,  ftfi')  oeftwiiMi- 
ally  nocurs,  and  often  in  etiujunetiuu   MJlh  a  frueture  of  the  Avvut  v^^ 


the  (flpnoid  ca\*ity.  The  fmrliire  may  He  .situated  at  the  auatnrnical 
in-  Mitxit-al  Mwk,  llie  nnatuniiiral  ru-rk  cuiiKUtiiig  of  that  part  I'f  tlif 
lnmi'  which  IB  extcriml  tu  tlip  eoniciticl  (irowi*,  and  ju>t  bi-himl  ibt- 
j:li-!Hiid  fu>«a,  thi^  suryical  tiwk  fiubnu-ing  llip  unntmiiioil  ncvk  uttl 
iiKrluding  tliu  curacuid  |)ixk.i'?(».     Thus  a  fnivturu  of  the  auatumieal  un-k 
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Fnrluri<  nr  tliv  titvlc  of  the  i«R)iuU  (avcordlnit  to 
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would  caii--^'  a  .s-jianitifu  of  llic  gli'iinid  ravitv  only,  while  lluit  of  itu- 
wirgii-jd  iu'<'k  would  iiivnlve  t\w  coPiH-oiii  |»m<i>>i.  Tlii;*  fart  iiiii*i  n-il 
he  overlooked,  fiiiict'  tlie  dii^plurrnnetit.  in  ciiw  of  fntctiin'  of  tlic  ^urjri""'' 
tiwk  in  well  proiiounttHl,  whik'  there  ii*  littk*  ili-tonuity  if  only  tiir 
anatomical  net-k  is  fractured.  Tlie  eausw.'  of  thix  fnu-tiire  i«  !)y  (iiiwi 
violence,  either  fn>m  n  Idow  upon  tlie  hIhhiUUt  or  fmiii  it  fall  fntm  « 
hi'i;rht   in  whirli  tlio  |Kiti«.'iit  !*trikc'*i  upon  the  »hnnldi.-r. 

Tin?  BifiTHB  and  symptoms  iMnhii^t  of  a  flattening  uf  the  tJioukkr. 
Minulatln^;  a  ili.-lomlion  ;  proiiilucnee  of  the  acromion,  with  a  <^liirtil 
gnk-iiM  In-iieath  it  Mifticicnt  to  riH-vivp  the  index  tintfer  phitvl  Ltt<;nilli' 
under  it ;  lengthening  of  the  arni ;  the  movement  of  the  i-onteftid  pn«T?* 
with  llic  hiinu-rns  ;  ereiMtii^i  ]irodiir'<iJ  hy  elevalicin  of  the  <'Um>\v  and  n<u- 
tion  of  the  Ininierns  ;  thei'«ini[>Iete  R^tonitionof  ihe  landtnnrksof  lhfj"iai 
l>y  lifting  the  arm  at  tlie  elliow,  and  their  innni-iliate  hi*^  iiiM>n  n'ntoral 
of  the  support  ;  aud  the  preseiiee  of  the  glenoid  iMvity  tVU  in  llie  nxilU. 

Tlie  treatment  eonsi.fl!*  in  elevation  of  the  enM)W  after  tlexion  of  tli'- 
fnrtrarm  Ujion  the  arm,  fixation  of  the  wajadn  by  nienns  of  ronipn**«* 
hehl  in  place  hy  htr\[m  of  rublxT  planter,  ami  tike  wljtMtment  nf  n  |nil  in 
the  axillii. 

The  Vel[M'aii  dressing,  as  n«'d  in  fnietuiv  of  tlte  elaviele,  '<-  ■    ■      ' 
lent  drejwinjr  f,,r  ih!)^  injurv,  jiiniv  it  >^up|Hirt(^  the  arm  and  mi' 
pre:*Hureof  the  arm  to  theVhest-wall. 

FuAtTTnE^  or  TiiK  Hi'MERLKfonu  nbout  H  percent,  of  all  fraetu"^ 
and  the  claf^ilienlion  is  similar  to  that  of  fraetiinv  of  tlie  femur:  in  '"^ 
np|>er  third,  ncoonling  to  the  sent  of  fraetiiro.  Uuis :  fnietnn'  i»f  lb*" 
luintomieal  neck,  of  the  tuberojjity,  of  the  ^n^f:iual  neek.  aud  ejiiphv-^' 
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wparHiinn  ;  in  the  miOdh^  thiitl,  nct>i)r<lin<;  t«  ilif  varioty  nf  the  frarturr, 
thus:  simple,  compound,  tN>niiiiinut(-(l,  and  t-omplk-attxl  ;  in  the  Iowlt 
tliinl,  uL-cjrdiu^  tu  tlic  jjurt  fracturcnl,  tlius :  uxtoriial  and  iitlcTtuil 
rdiitlvloid  fniolun^  Aii|inL-r(iiulyloHl  fmrliin-,  nnd  fpijnhvsnU  tf^|>uratton. 

Prnctnref  «/"  fhc  L"wer  Emi  of  iff  //mjMViw. — EjuphiftftrU  S^jtont- 
iioju — Epiphviieiil  wjmriitKm  is  liki'lv  to  Imppeii  hrt'oiT  tin?  fij^litt-ciilli 
year,  ami  may  oecur  in  the  fomi  of  a  dctju-hmcnt  of  the  itrttculiir 
fxtn-niity  from  the  diitphyi^ii^.  Tlie  cimdyles  rcniiiin  attat-hwl  l<i  thv 
sluiU,  mice  thev  undergo  ussilicntion  by  liciKiratf  cfiitre^,  or  tht?  (•oikIvIl's 
with  the  articiilnr  extremity  niay  Ijeeonie  <lctached  from  the  slioft  of  the 
humerus.  Itt  «iin«  res)K-»'ts  epiphyseal  H.']»imtloi)  rcsemUh's  a  (^iipru- 
<f>niIyloid  fnu'tiire  or  n  Iwolcwant  distiKalion  of  the  forcnnii.  In  iiiconi- 
plete  ^jiphywal  M*]>aratioii  the  f<»rfariii  is  (lexcd,  and  a,Hj>unH's  a  |Hi?tilioii 
midway  iictwi>t'n  Hiipiiiiitiuii  and  [>i'iiii:itioii,  wliile  tht-  hoi'immI  rt'Iiiliitriit 
whirh  exist  betwefii  the  c^^mdyle.s  nml  the  ulei;ninon  are  de.'^truyed.  The 
meaiMin*ment  of  the  forciinn  revwils  shortening  between  the  e<uidylus 
of  the  humeni-i  ami  the  styloid  pn»ec?ises  of  the  mdius  nml  the  nlnn.  In 
the  complete  epiphvceal  Buparatiori  the  relalioiiK  whieb  exist  tii-l\ifeii  the 
erimiyUw  and  the  iilrtTanon  itii:'  not  ili-4iiirlHHl,  /\iu-tr  the  wiiiinitioii  in-i-iirs 
above  the  eondylert.  The  dUfi-n'nlial  |Miint^i  W'twi^n  the  fnu-rmvs  In  thtA 
rv^on  on  the  otie  hand,  ami  a  Uac-kward  disl<H'atiott  of  the  forcjirni  on 
llic  olIuT,  are  th**  teiiih-m-y  of  the  deformity  to  return  in  fnictiire.-*  as 
soon  as  re<hieed,  and  the  difHenlty  of  maintaining  |>erfect  apjKisition 
<rven  with  suitable  splints;  also  the  preternatnrul  niohility,  ercjiitus, 
shortt-niiip  of  the  ami  from  thn  aenmiion  to  tin?  ectndvl*',  ami  mon?  or 
Itfis  rigidity  of  tlic  muiwIeM,  with  fit-hyinosis  over,  anil  swelling  in,  tlie 
cllww-joint. 

A  (lislnoation  of  both  i>rine8  of  the  forearm  backward  is  dii'lingiiij'hed 
from  opiphyseul  st'iKtrnlinii  hy  iaimobihty,  ah-y^^nee  t»f  erepifns=,  no  ahei'a- 
tion  in  the  length  of  the  shnft  of  the  hunienis,  the  ^n-at  ]trtirninenee  of 
the  olecranon,  which  i^  nearer  to  the  aenjinion  tlian  upon  the  opjxij^ite 
siik%  and  the  gnratly  altt-n-^l  rehitions  of  the  oteeiimon  pnK'eK-  and  the 
Condyles. 

The  treatment  of  pptpliyaeal  eepanalion  !*>  the  some  as  that  of  supni- 
condyloid  fracture,  since  the  hvo  injurieji  re*iuire  practically  the  same 
kiwi  of  sin^itiil  dressin;;. 

Supru-f'titlftluitt  /rariiiif  ie  it-ually  tnuia-  Fnt,  97. 

versi',  but  it  is  at  ihe  sniue  time  ohli(|iie  from 
above  downwafl  and  forward. 

The  eigiu)  and  symptome  ai'e  in  mme 
res|HM-t-:    similar    to  the    luiekward  (lii^placv- 
ment  of  Iwrth  bones  of  the  fttn'sirm  (Figs.  97, 
88,  and  i*\i).     The  <lia|n»'"'ti''  sipn;*  of  .*iipra- 
comlyhiid  frsietnre  i\w  the  prnjeetioti  of  the 
nlperanon,  the  swelling  in  front  of  the  elliow- 
joint,  slljfht    flexion   of  the   forearm,  prona- 
tion of  the  band,  and  inability  to  Hex  the  fore- 
arm.     Markini  crepitus  \k  elit*ite<I  by  (lexion  and  exlension  of  the  fore- 
arm.     Tlu'  sipK  which  diKiinpii^h  tln^  injnn.*  fntni  di-locatioii  <if  iKith 
Iwnes  of  the  furwinn    haekwanl  have  been  ennriienit(.'*l  in  cniinection 
witli  epiphviieid  H!|iunitiun.     It  Himetiiues  haj>])ens  tluit  u.  vertical  frae- 
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Hire  occiiM  in  connoction  with  the  "ainra-oondvloul  fracttirc-,  in  which  tho- 
liiu'  ol'  fracHirv  uxtvuds  duMiiwarJ  l)ftwc«u  the  Iwu  ciniiUIti'.  funiiinir 
wlint  irt  «illi'<l  «  "  T-KhaiH-d  fniotiire  "  0'''S*  l^J*')*     "^'"^  injury  re^iilh 


Fm.  VA. 


Fro.  80. 


.^  V 


nit  mum*. 


from  ilircct  violence  wliioh  Is  npplitnl  posteriorly,  ond  is  hIbo  sera  * 
giiiishnt  fnicturpH.  Tlic  additioiiat  siffiifi  td'  rlii?  i-dniplii-atioii  cimMf-t  t 
nil  iin.Ti.'Hw  III  th*>  Uri'suUti  i'i'  iht-  p>m(U'lni<i  oxtremilv  of  the  lfi«vr  i-ml  i 
thf  huiiHTiis  ami  Miwrv  j(»iiit-iiillaiiiiniiliini  ntfeinieu  witli  arviit  pff'a-ii- 
Thr  treatment  of  siipru-ciwwKluid  tnii-tiiix'  aft(.T  i'<jtniiK-lt'  nthirtw 
timsif^  ill  thu  applii.'»tiuD  of  a  wt,-ll-|}:iil«l<.-(l  Hiitertor  angular  ^^ph'tii  nut) 

yju  100. 


T-rt«cliira  KboTE  tlic  cKHWlrlM  noil  cxUtulliit;  tnio  elbov-j'itiit. 

short  poi>terior  splint,  with  thi>  fon-gimi  Hi'xod  to  a  riftiht  nnf;1e  upon  tli 
ami  mid  thi' hand  placed  in  the  Hiipiiir  jMHition.     .SmiP  >nir;;(H>n.'*  advt- 
ihe  a»e  of  the  internal  an^dar  .«phnt  %vith  the  fon-Jirm  pln<^-<)   iiiidui^ 
iM-twceri   pniniitidn  and  supinatioi^  and  tJK-  (ndm  of  the  hand   p>'v 
irnvanl  and  the  thninh  iipHaivl.     PaA-'ivf  nmtinri  i^ihmdd  not  l»«>otri|' 
until  ihc  end  of  thr  I'nurlh  wwli,  as  tin*  fiTirliirp  dot^s  not  cxlend  into  ll 
I'lliow-jiiint,  nnd  !«iich  uiovtminit  iM'forc  ponMdidntion  has  taken  placr 
likidy  to  di^tiirt)  llii.-  union  of  the  friigiiK^nt^ 

Ittlfrtuil  romfffloiil  j'rarfiirr  fwciiiv  as  a  r<-^inh  uf  dirH>t  viulenre^  sr"* 
tJu'  lini-  of  fiiHtiii-c  pciicndly  i  \ti-iid)«  doM-tiwanl  and  oiitwni^)  iti  thf  tr<' 
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Fui.  101. 


I  i-llllH, 


chlear  surface  of  the  Itumenie,  and  |).ish38  thMUgli  llio  olwraiioii  ami 

crumnniil  fna&ic.     The  t'i';i]]rniont  \h  ilisjilncofi  ii|nvtinl  and  liat^kwnrd  and 

sliphtly  iiiwartl,  ami  it  iv-  jn'ci.mpank-d  liv  tin-  ulna. 

Tliu  eig-ns  an. — ii'nu.vai  of   tin.-  intL*riml    tiHuhli-  fnmi    itw   tioruKil 

po:iiti(m,  rnrjiitiis  innhility,  iKiiii  mul  swelling  over  the  internal  f-on^iylc, 
inoreaM!  in  tin;  brv.tdth  yf  the  lower  cud  ot'tliL'  bumeruti 
(Fin-  K)l ).  ^n-jiU'i-  iniiiiiiiifnco  ni'  the  ulim  |K)steriorly 
(luring;  extension  ot  tlic  torrarm,  and  a  (■<.>rne,*[jnnditi(r 
swelltng  upon  tlit-  frwit  oi'  tlic  plldnv-jdiut,  due  to  tlic 
pmiwlinn  fii"  lilt'  lower  end  nf  tin*  liunierus. 

riie  treatment  nf  thi:*  fractnrfcoiisirft^  in  tin*  a|»pli- 
cntion  uf  somt'  evajjorating  lotion  nvcr  llir  rtiudylc  nitd 
tliL'  joint  with  u  view  tn  rcilnriiip  the  iuflomniaton.'  hw.-H- 
iiiji.  Ah  rtfii^n  as  the  inflaiiinmti<iii  Iia*  snb!*iiled  tlie  fni^'- 
nii'nt,[:iitisi-lin^  urilie  iiili-rnid  i*<>iidyk-,  ^linuld  lie  pJiiceJ 
in  it)*  piv>iH-r  jmsition,  and  lieUI  in  sifii 
bvmean.-iitl'a  pad.  An  aiixolHr  splint  Fk>-  ^^ 

slionlil  now  be  applied,  \ritli  the  («rc- 
anu  flexed  upon  tW  arm  to  a  right 
anple  and  pdaeed  in  the  jMt^ition  nf 
supination,  or  midway  Ix-tween  pro- 
nation and  Mipinatioii,  with  thf 
ihuuib  npwnnl.     in  the  iih-  «f  lui 

angular  <ipl!iit  the  Mirj^otMi  muitt  finiU'd  n^iiiist  any 

undue   pn'?v*un,',  which   might   caus*-  a  !d<>uf>h  over 

any  Umy  pn.min/^nce  or  even  ganprene  of  ihe  fiuj^era. 

Siuee  this  fraciun?  involves  the  elbow-joint,  passive 

nuition  niurt  l>e  in.stitiuetl  ntter  the  Becnnd  wtx'k  in 

opler  to  j)rt'Vf nt  ankylofiK     In  «**•?  tht-  fraetim'  U 

T-slia|(eil,  4iili|  eva]H>ratinp  hitinini  slmiilil  be  first  h|>- 

pHrtl,  and  nfter  the  subsideue*-  of  the  inHaniniation 

tli<'  fniKiiifiit?'  shonld  be  ailjiistiHl  and  the  siinie  kind 

uf  Kiiliut  applie*].   Ankylosi?*  tollnwrt,  stmx'  no  piu-stiive 

motion  cun  l>i>  made,  and  the  degrre  of  aiikvlngi.-*  <I(- 

pend^i  (ip<m  the  amount  uf  joiut-comp ligation. 

Krtcniitl  cfiHtliflnUi  friiritifc  \*  often  sei-n  in  chil- 
dren.    While  it  may  be  the  result  of  direct  violenw, 

it  i»  moH'  often  eauseii  by  :v  fall   upon  tin-  hand.      It 

iwiially  involves  the  elhow-Jnint,  or  tlw^  fnielnn-ex- 

tend>t  dunnuari-l  and  M.>|iiLr:itt.-s  thv  ea|)iLelliitu  from 

the  ariienlar  surface,  and  ihe  head  and  shaO  of  the  fhnwimi  iiw.tBuuml^ 

niiluis  are  dnven    up  agnmiit  the  <':ipitelbim.      1  he      ii-nmi   coiviyli-  ..r  ■ 

fnifrni.-iit    U   displaee.l    up^ranl    and    baekwani  and      .'lirH"^"''''   "'"'" 

slightly  ontM-jird  iFijr.  llii>).     Dr.  Oscar  It.  Allis  has 

called  attention  to  the  deformity  arisinjf  fnmi  iinpro|)er  treatment  «if  frao- 

tures  of  the  lower  end  of  the  InimenisiFiir.  lO.'ll.and  ha^  jKMnted  out  the 

imjiortant  fact  tlial  the  rmtwiinl  ditlection  of  the  forearni  i*  e-Mrf-ntial  to 

Her>'e  for  iJte  purfhw^-  of  llie"ean'yiii^  function  "  (Fi;r.  104).    The  reader 

is  rc'fcrrwl  to  I>r.  Allis'i*  interestinfit  monofrnipb  u|)oit  this  subject.' 

The  fogXM  and  eymptotUB  of  fniclnre  of  the  exteriud  condyle  are — 

'  j-Inii.  Aiuil.  iinitSiu-rj.  .Sw.  H'^niltyn,  IS«0,  ii.,  'JS9. 


finally,  imiKiimit-nl  in  the  movement  of  tin*  juiiit. 

'J'hc  ta'oatment  <if  this  fractui-e  is  wniilnr  toiJal 
em|iIoyt><l  in  (raoturc  of  the  internal  eonilyU',  m>  tbl 
H  R'utimtu  dL-M.Ti|>ti(in  h  Mi\nvcvif»ar\, 

FnwHire  of  (w  nhn/f  of  the  humcnut  is  fr«)tlrtl^ 
ly  obwrvc'd,  and  it  in  pnMliieed  by  dinvi  jthwi-lln 
by  indiri'ct  violonct',  mid  even  by  iiiust-ubir  aciiun, 
«nd,  agnin,  by    iittTiiio   <>'ntr«ctiun.      It   lias  b«n 

IigiidticiHl  durinfj;  tlie  act  of  pHrlnritioit.  Tlit?  li'uvr 
mlf  of  the-  hnnc  ik  mora  frc>(|U4-ntly  broken  tlian  iJiP 
iinjxT  half,  and  tbe  lin«  ctf  fnuiurt'  ih  p-ncnD?" 
otilifiiif!  Jnmi  iibove  downwanl  »nd  out«"ard.  A 
transveiMo  fractnrc  is  inon-  fi-cunent  in  tlio  liiimi-ni'' 
tliaii  in  thi"  iitbtT  bone-,".  Knii'tures  tnv»|viii|;  iV' 
sluift  iiiehid*?  nil  below  flic  bui^cuI  nit'k  tolherop* 
dyloi*  of  tlu!  bone, 

Tlu-  dis|)l;i{i'nifiit  ill  frariun*  of  tbe  tihtiOoftlK 
hmncrus  Inrjidy  dciwnds  iijxtn  Itn  .tiltintion  id  n^fl^ 
L'lKv  lo  tbd  iittjwrluneiil  of  ibc  di-ltoid  nniwle.  If  uIkih' 
llie  insert  ion  (if  the  deltoid  and  l«'ln\v  tbe  inj»ertipin» 
llif-  iH-etondis  major,  latis'-ininH  dor*i,iind  ttrt**  nia)'* 
till!  lower  fnipment  isfouml  to  lie  external  to  theuH*^ 
fnigment  un<l  is  dmwn  upward  by  the  deltoid  m"- 
cle,  wliile  the  up|x.T  fra^niuiit  Ls  drawn  iuHnnl  h}'-'"' 
action  ofthejieetondiHirniijor.hitissiiimsdorsi.aiKii*^"^ 
major  rnnsrles  If  ibe  fnHiure  bikes  place  lH't"«  "^ 
insertion  of  the  deltoid  nuLselOj  tbe  loM-er  fnipin'i»' *■'' 
drawn  ti»  the  inner  side  of  the  np|>or  fra^niifni '^' 
the  action  of  tbe  triceps  and  liieep.«  ninscbs,  nrn!  ^^ 
TtiP  oiiiwBrd  cl«HMtjmi  iinpiT  rni£;nient  is  abdiieted  bv  tbe  aetioti  of  iIiimM- 
ftjDctioii."     toid,  and  at  tbe  same  tone  drawn  torward  bvtlwSB- 
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terior  61>res  of  tlie  ilcltoiil  ami  the  iH^inrnliH  major.  There  is  very  littlt* 
ili".pla«Tmei)t  in  Cnirtiin'!*  of  thf  shaft  uf  the  liiimeniK  hi  llie  lower  i>!irt 
rif  the  brine,  hlnee  t}ic  hruud  inM-rtion  of  the  ImictiJiilis  iiiitieiiii  in  t'n>Dt 
in  cmnterbiiliim-eJ  by  t lie  inxerlii.jn  of  the  trici'pt^  Ix'hinil.  Tiic'^'  two 
niiL-^'lus  ftu  cuuipletely  surrouuil  the  shiirt  of  the  huiiieriM  that  little  or  no 
displacement  iKxnirs. 

The  Blffna  &nd  eymptome  of  fracniro  of  the  sliaft  of  the  humerus 
eonsi."!  nf  iwiiii  iintl  j^wclliiijr,  with  cw-hynuwifi  at  the  SMit  of  fnicture, 
rrr|)itiL«,  falsi-  |M)int  of  motion,  shDrteninj;  of  the  arm,  am)  eomplrtc  loss 
of  fiiiK'tion. 

The  treatment  of  fracture  of  the  sjlmft  of  the  Imnieriih  dt'iR'nilH  ii)>oii 
tlio  niK-eial  wait  of  the  fraetiire.  A.t  a  general  ml*',  the  hr«t  ilrossing.  if 
there  is  onlv  nliffht  di^'pliteemcnt,  is  u  banihi^  of  phister  of  Pari^  applied 
over  a  laver  of  alworbent  fM^tton.  The  tuimlajre  luii:A  include  the  tlexed 
funiirm  us  well  uh  the  unit,  aiul  then  form 
a  iufHra  over  the  shoiililer.  In  vot^  the 
fmetiire  h  niti^niled  with  much  sliortetiiiig, 
and  exlen.sion  seeiiiH  m-ce;«iiry,  the  t^Iiort 
internal  and  the  hm;r  exienml  splint  (Fig. 
Ift5),  matte  uf  leather  or  fiutta-perelia  or 
[taj^-lMtunl,  eaii  )>e  fitteil  iiixl  moulded  to 
the  op|>osite  arm,  and  then  adjusted  to  the 
lirokni  one.  iri4ually  the  weight  of  Iht^ 
ann  Ik*Iow  the  fmeture,  togetlior  with  the 
fon-ami,  affoni  sullicieni  i;xtvu?iiou  when 
the  hand  is  swnn^  in  a  slin^;.  Gri'at  <^re 
t^lioiild  1h'  exereisctl  lost  the  interii;d  *<ptint  '• 
CMUiie  coniprei^iun  of  tbe  uxillar}'  VL>ti6eltj. 

Pm.  103. 


Fio.  10ft 


■^y 


/J 


l*lt}>lck'>  ulbuw-^tilltit. 


(Hark'a cxicmlon  ln(nrtitrci>rui«neck 
i>f  tiK  hnnivTW 


Fn  '*|H<'iid  «L*es,  rrvjuiring  greater  exteiti^ion  to  overcome  the  ileforniity 
an<t  lo  niainl.'iin  the  apposition,  the  ^iii^^eon  rtin  i-mploy  an  extea-iion 
npltarulii-i  hy  mean:*  of  adln-sive  jdui^ter  applied  fniiii  ihe  U|»iwt  end  of 
Ilic  loHtT  fi-.i^iiieut  to  the  I'llmw-joint,  and  f|-oiii  tlie  «Tt>^'i-pn'<H'  lielow 
Ihi'  joint  atlaeh  a  hag  of  sand,  as  siiggc?<te<l  hy  f'ljirk  (Kig.  HHJ).  The 
jatieiit  mil  Im*  up  ami  u-.dk  ahout  during  the  re{Kur  of  the  fnietnre,  or, 
if  for  any  rau^n  he  Is  oldip-il  In  ri-main  in  lied,  a  weight  and  jmllty  iiiu 
bo  iv-^kI  a^  ill  fraelure  i>f  the  tibia.  The  weight,  however,  mu-it  be  aieu- 
rately  adjiiBled  lo  tlie  e\ii>ling  eonditioiis,  simv  too  great  vjev^VW  W\^\V 
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Fig.  107. 


sofaratc  tlio  frsffmonta  nnd  I'jiiisi"  noii-Dtiinn  of  t!ip  fnirtiirr,  h  ni>t  niicoin- 
mun  cum[>licfltioii  in  fractiin's  of  tln'  liiimrnis.  Wticrc  the  iii»|xt  frajt- 
mi-'iit  shottf  n  tciulcncv  to  Ik'ihhir'  alKlu(-t(.-(l  witli  a  slight  ronvani  inrli- 
nation,  u  splint  in  the  Conn  of  a  triitn)rlo  hii5  bi<en  suggi'slii),  )mt  its 
eni|»loynii'nt  ii-  altumlctl  with  much  ilillicuUy, 

En  fnicturfrt  ai'  tlic  shaft  ihorr  is  iliinpT  nf  niin-tiniiiti,  :iiiil  al-it  gunie 
(Junjcer  uf  jpuigrcuv  of  the  tingtrs  fmiii  um  tijrht  (wjiuiujitnj^  nr  {nm  l«»o 
gnitt  nxilliirv  cotiipn-ssinii  irHplinls  or  imkIm  ait*  oiupluvciL  II' thvnidinl 
urlon'CDiirtut  Im-  fi-triit  tlicMvrlst.no  )HitiiIu^-ors|tliiit  shoiiltl  hi'i'iii|il<iv»l. 
wnw  itK  ai>plit.-ation  tiiight  Ix'  anwiiVrvil  ji«  iIk-  (-.iiiw  of  ^p»ijiTvm, 
Thci%  ia  alt^o  an  adJiliiinal  danger  af  MihiTeiiiient  ininilysi-.  nf  tin-  uiii<- 

cles  prcsi»ling  over  supination  r.f  tiic 
forearm  and  exteiii-ion  of  the  hand  ■»] 
finjrer?,  eiin.-^ing'  pmuntiun  of  the  htixJ 
,-  ^^»^-_  ii'wl  wrij^l-droj).     This  may  iRvrjrii>i 

/    ^ — sj**--  rcjiult  i>f  injury  lo  the  iniisciil"-]iinil 

(i  jf  J  nerve  (Fij;.  If  it),  ftr  in  e*tn>*<t|Ui*»iv.'r' 

HJl/  • iin  oxulienint  calltis  which  i-hi^h^iIi* 

i,jt|  /  f^^^  himI  (Ninipn-sw's  the  niTve  (Fi^.  IW»). 

w  /  1 1  In  tlie  latter  <««*  the  nerve  «vd  ka 

tnnnelk'd  out  after  the  fnietim-  is  »• 

piiired  (Fij;.  I'Mt),  or  in  some  eHf<^lli« 

ftinUy»taflnMiini(wriHi<iPfii.5  after  (hwtufB    (wo  end«  of  thf  dividt-il    iiervi-  iwv 

he  found  and  suturetl.  In  iraetim* 
of  the  humerus  Stnimeyer's  cuithion  (Fig.  110)  is  cil>en  of  grwit  aerritr 
if  for  any  reii:«on  the  fim-ture  cannot  b«  pJaeiHl  |>ernuinpnlly  in  »  n'ttiilivr 
np|)Ai-ntu^. 

Frarfttrcxofthc  Cjiper  Entl  nf  ihc  Jlumrrvi. — K|)iphyf*eid  «'pBniti"oi* 
usually  the  result  of  tlirect  vinlcnee,  ils  a  fidi  or  lihiw  tiiMin  the  ^)l>•ull]r^ 
Tliij*  injury  !•<  not  uliwn-'od  after  the  twentieth  year  of  life. 

The  KifirnB  and  symptoms  an*  a  pniniiuetiee  l«*Io\v  the  eorm-oi"!  [i'*'' 


•Fio.  108. 


Yui.  10». 


I'l'tmiinent  fleinrf  from 
imraljnli'  aflrr  TneXutv 
of  tlio  liuniiTUs. 


tivuwru*- 


ee!«s,  due  to  the  upper  lud  of  the  lower  fnifriiieiit,  whii-h  pntject?.  in  front 
of  the  t^houlder-joint ;  slight  rrepitUh,  Avhiv-li  i.^  uhtaiu^l  hy  iMliiti'* 
of  the  sliaft  of  the  humerus  (Tig.  U  I);  the  allemtion  in  thi*  axiimf ''••■ 
fiJiiift,  which  nhi>ve  is  ilmwn  inward  hy  the  aetion  nf  the  anterior  [terl"'*' 
muwiei,  and  i-  dirwtwl  dowuwnnl  atid  sliglitly  iuickwjinl  and  iMitws"' 
(Fig.  112);  the  herid  of  tlir  Itone  is  felt  in  the  gk*noid  esivily.  hut  il"«* 
not  move  with  the  slmft  during  niiatinn  ;  tMrhyuHwis,  lemleraeH', »"'' 
|»iin  art'  well  niarkwl. 

The  treatmoDt  coiii'ist^  in  making  e.xten»^ion  u|inn  the  kIuiAi'^ ''"' 
Imne  until  the  projeetion  in  fmnt  of  the  joint  disappears.     At  the  «■*" 


6S2 

Fravfitre  of  the  (nhcrornhf  of  the  tihajl  ocfurs  as  a  result  of  dinvt  v  i^j. 
leiice.  Tlie  autero-poi*tcrivr  (fianieter  uf  the  joiut  is  iueix^ased,  audUi^^i^ 
it;  a  sulcus  tuuud  tn'twepn  the  front  of  the  joint  and  the  fragment,  wh^^A 

Fm.  112. 


/ 


8ep*nitl4)n<^f  lh«  upper  rplphf^  of  lh«hnin(tii#  (R.  W  9mllh). 

IK  drawn  u]nvanl  and  iilidtii-UKl  hv  the  external   rolatnn?,  pvinp  tbc 
»hoiiUlcr  a   [K-ciiliar  fontonr,  dfsorilied  hy   !«>nit  authors  ju»  trum|H- 


8ha]»ct],  oil  ai-^Hiunt  vf  the  duiiUlt-  tumor,  «ue  uuder  thy  arruniion,  aivd 
thi-  tithcr  itnik'r  th«  cor.m>id  prmTMH.  Thfre  is  a  wcll-niarki'il  (k-pre*- 
sion   just  iK-ncnth  the  iirrnmion  prrx-pss,  and  rn-pitiis  is  ra^ilv  ohtsimd 


by   nitutiiin  tif"   tUf  shiil't  with  the  fiiipiTs  h<.'hliii<;  the   r4-]uinit(Hl  IiiIn- 
njsity.     Thi'  rntiitiini  of  the  hiinicnts  rihows  no  irumiinncnt  in  the  more-i 
ment  of  thi-  hwid  of  thu  iKme  ui  the  gk-noid  t-avity. 

The  treatment  <if  fniftim'  of  the  luheroi'ity  oonsisis  in  rualiiiiptliP' 
shaft  of  rho  hone  odfipt  itiiclf  to  the  detiiehcd  tuhero-iitT.  Thii<  hireA 
a«Mai|ill-h(il  liy  a  \ku\  in  ihi-  axilla,  which  thrown  the  iiju'er  <i)d  of  iJn" 
hone  (tnlwaixl.  Th*'  «'Ihow  ^honhl  1h-  hnmplit  to  ihe  Hitlc  nf  the  ehtM- 
wall  and  thf  toivjinn  susiK-udtii  in  a  dling.  A  [i:ul  shouh]  l«c  |Jiii«l 
behind  and  ulM»Vf  the  tuhi-n-k'  alter  it  is  re^luwd,  .mj  a»  to  prvvttil  h 
fniiii  jiliiipiug  U]iw»rii  and  Imrkwaiil  by  tlie  aeiion  of  the  n»ial«t> 
attaehe<l   to  the  tWijruieiit. 

yrurtiirf  of  (hi-  mtiyif^if  utvk  la  situiittxl  nutAJde  of  rhe  rnjwnh'  nf  tnt 
joint,  and  coire.Jixjndia  to  the  exlra-capt-idar  fraeturv  of  the  cervix  f<WH 
rii*.  The  hne  of  fnieture  ir-  bektw  the  tnl>enicities  I't't  alnive  the  iiH-r- 
tion  (Fi^.  ll^t)  of  the  {K-etonilis  major,  latissiiniiH  dorsl,  tores  major, iiix] 
deltoid  inUi*eh'S. 
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f"M«IOTi-  of  111*  tittKl''ni  n«k  u( 
tliv  liunit'ru 


Tile  (lii<pIa(finoiit  con^intji  of  an  fxtt'mal  mtatinu  nnd  nlMlnrtion  nf 
i|i«  upin'r  rniyiiicnt,  caused  bv  the  aetiun  «tt'  die  muK-Ie*  iust'rUil  into 
ibp  preaU-T  tuhi'itKUty — viz.  tliemipra--tpinaturt,  thf  iiirnt-spinnuiH^nnd  the 
tcrc!*  minor  nnHcles — while  the  i^haft  of  iho 
Ikhw  i»  drawn  upuiinl  iiitu  the  axillu  hy  tho 
iirlion   of   Iwn   of   the   thit>c   niiiM*U'>t   whieh 
lake  their  origin   fmm  the  e*(nicoiil  pnHrv 
— viz.   the   hiif[is  and    ihe  eiimctKhmi^hiaMH 
musrh-.s — and  inwani    hy   iJie   a<^ti»iii   of  the 
peetonilis  iiiujur  and  thu  teres  major  inil»<.-k-^ 

TIk'  meoa  and  symptoms  uit* — iiliheniH! 
of  ititatinii  of  the  Itead  of  the  Imne  with  the 
ehiill,  wliile  at  the  suae  tiiiK-  the  head  ut'  t!ie 
bone  rcmnini*  in  the  glenoid  cavity  :  ahttrten- 
iiig  of  the  anu  to  the  extent  of  al>oul  ouc 
inch ;  en'|iitn!*.  iinh-ss  tlie  fraetiire  U  iin- 
jNiHe^l ;  riwellinf;,  jiuin,  and  ee^-hymosis ;  a1- 
tvmlion  in  the  axis  of  tin.'  hone,  which  ix  di- 
m!lc<l  ilownwani  and  outward  ;  and  a  |Kvn- 
luir  flattening  of  tho  .-ihunhhT  just  lictow  the 
acmmion,  'J'lns  tlatteaing  in  nut  i^i  rnarke<l 
lis  in  di:dc>cation,  liiit  more  80  than  in  frartniv 
nf  the  anatomical  neck. 

The  treatment  enoMsts  in  the  amilication 
id'  :i  pI:i-t<-T-<>f-Parif  iKimLige,  whirfi  ineUidcji 
ciKintatitin  sjilintM  to  the  hmken  arm  an<l  a  ttpicu  over  the  i^hiadder, 
wiiti  the  fnreann  rte.te<l  to  a  right  angW,  and  the  employment  of  the 
nxilhirt' pud.  In  111!*  the  fraetiiix*  is  atlentlcd  with  much  tlefonnily,  a 
splint  in  the  ftimi  of  a  triangle  ha.-i  heen  eniphiye<l  with  greaii  sneivfw, 
stmx'  the  ap|j:ii-!itii«  iimki's  the  shaft  adjuiit  iti*clf  to  the  np|HT  fnigmenl. 
If  it  is  unmHri'ssarv  to  eniptov  tht'  triangle,  the  ellnnv  shouhl  Ih-  wtrrii-*! 
well  forward  nn<i  hmnglil  citist'  to  the  t^iile  of  the  IkmIv  ;  which  [xtnition 
haA  a  ti'ndeney  to  iivenronif  iht-  iiiwartl  «Iisplaeement  of  the  xliafl. 

/'mWurt'  uf  (tie  niuttoinii-tif  iwck  is  pro<hice<l  hy  direct  violence,  n*  in 
a  giin-hot  WMtin^l  or  l»y  a  fall  »i|»on  the  shonlder.  Tlw  fmctim'  U  within 
the  eapMde  of  ilie  joint,  and  i-orresponds  to  the  intni-i'upMdar  fiiictnre 
of  the  c*T\i\   feninris.     The  fragment   ivixivcs  nn  l)l<H>it-snpplv,  and  Ik 

trcjHc  t>>  iHKlergo  nccnv^Js  and  to  estjthlifh  siippumtinn  in  tlic  joint 
[niun  may  resnlt  if  im|>iiction  tit  prc^nt,  arKi  for  tlii.?  n-ntton  anv 
nttemiJt  rooghly  to  manipulate  the  fmetuiv  with  a  view  to  a  diugwMis 
may   he  atlendiHl   with  M-rloiis  nvnltH. 

The  displa<-<*ment  h  very  slight,  if  any,  owing  to  the  [leculiiir 
Hiial<>niic:d   i'oiidilioii». 

The  mguB  and  eymptoms  consist  of  a  prondnenre  of  the  aerrkmion 
and  tlalti.'niii^'  <if  the  shoulder,  hoth  of  which,  however,  exitit  only  to  a 
miMh'rate  ilrgree;  shortening  of  the  ami  to  tlH>  extent  of  atHillt  half  an 
in«-h,  with  ]>ain,  swelling,  anil  crepitus,  nnlctw  the  fniclurc  ts  imjwctoi : 
aiitl  ahseoee  of  ecchynio'^is.  ••ini'i'  the  fraciun^  is  within  the  capr-nlc. 

The  treatment  consists  in  the  application  of  evaponiting  lotions  (or 
a  f<-w  dayv  to  control  tlie  inllantmatmn  in  the  joint,  an<l  afU-rwnnl  in 
the*  tuljnsinient  of  a  felt  or  pltviternif-Parls  slionhJer-enp  and  n  |uid  in  <Lw 
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axilla.     Great  care  Rhould  be  oxproiAfd  lesl.  tlie  surgeon  break  up  ^-^^ 
impHt-'tion  and  tliua  prevent  union  of  tlie  fragmeuts, 

Fractires  of  the  forearm  mav  hu  Jivuled  inut  finctiirp  nf  ^^J,p 
eoronoiil  or  nliHTanon  iinxTiW  of  the  iiliia,  <if  the  sJiuft,  of  the  uliia,  y* 
the  styloid  pn.»oc^  of  the  ulna,  of  the  head  aud  neck  of  the  radiu.-', 
the  shnO  of  ilic  nidiutt,  uf  the  lower  end  of  the  radiuit  (CoIIes),  and 
ifoth  railiuK  and  iilnn. 

/'Vdcftcn*  of  Vie  radius  and  ulna  usiiati}'  oceur  a«  ihc  rtwiili  of  dir-^a,. 
hut  tlu'v  niay  Iw  caused  by  indirect,  violeuw.     The  seat  of  the  (ntctan- 
U  usually  about  the  centre  of  the  shaft  of  eacli  bone  (Fig.  11-4).     If  /»r 
direct  violence,  the  fmcture  may  occur  at  any  phkcc,  but  gcnenllj-^ 

Fio.  lU. 


FVadure  In  Ibe  mMdlc  tliitd. 

the  lower  end,  since  this  part  is  more  exposed  to  injury,  and  ig  less  pro- 
tected by  a  cu»l»iuu  of  uioseles. 

The  displiir(>iiici)t  varies  according  to  the  fituation  and  Hni' of  frar- 
t»ire.  The  bones  may  l>e  so  di.4plaecd  as  to  fomi  an  angle  either  in  tmiit 
or  liehiiid,  or  even  lalerally.  In  wune  eases  the  fragment.^  overhip,  >»»• 
to  can •^*  gn-at  j^liorlening  of  tlie  forearm. 

The  Bt^oB  and  symptoms  of  fracturc-s  of  the  radius  and  ulna  air 
those  which  an-  ordinarily  found  in  auv  fnieiurc,  jjuch  as  rrepitus.  low 
of  funelion  of  limb,  great  ]>ain  and  teuJeniew,  unu^ial  mobility,  ccchT> 
mnsis,  and  swelling. 

The  treatment  eonsittts  in  redneing  tlic  fnu^titre  by  the  sargeon 
making  exteusiuu  with  the  iratJent's  fingenf  fle.xe<l  and  ymsping  the  ciitifv 
hand,  while  eouiiter'4>x1etision  is  made  by  an  assistant,  wlui  seixo-s  the 
elbow-joint  while  the  forenmi  is  flexed.  If  the  fnieture  Is  below  iLe 
inwrtion  of  the  prtmator  radii  teres,  two  lateral  ^plint«  should  l>e  applied, 
and  the  foreann  plaeed  midway  between  prtmation  and  -supination.    The 

Fw.  1 15. 
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<r  ijiiiiM  oRcF  fracluro  at  nilliu.  (I<2in.>}'ing  iiTuiuiiiiuit  kDd  •uplnallita. 


Hplinia  shouhl  be  wider  than  the  ftirearm,  m  lliDt  the  Imndogc  or  stripn  of 
Hilhedive  plajiter  will  not  \nx^n  the  Iwhw  to^p'tln'r  and  <Tiur*  Aisioii  of  tlie  j 
bones,  which  would  destniy  the  function  of  pr«iiiMiiun  and  suptnat^ittil 
(Fig.  115).     If  there  is  any  tendency  of  the  lower  fragments  to  tli«|»,  tlwj 
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Int^ral  splints  should  extond  br-low,  ao  as  to  Riinport  nnd  indiide  the 
himil.  li"  thi'  fnu'ture  is  aln»vc  the  iiiH.Tti<in  of  tlie  pnxmtur  nidii  tfrivs, 
rln'  torearm  shnulil  he  strtjngly  supimittjil  iiinl  a  iKwtfHor  angular  splint 
ai»plie<i  (Fig.  II  (J). 

An  cxpollcnt  method  of  treating  this  fracture,  if  the  individual  will 
submit,  is  fur  the  j)dti«nt  to  lit  in  l)od,  and  then  to  extend  the  ami  and 


Dr. tiooit'a >j>l<iil  (tir  rtartnrcoflhe  Ibrciana. 

rnrpartii  ujKXi  It  hing  flat,  firm  nuiliioii.  This  |Misiti(in  Iiringin  the  fragments 
into  act'uraUf  ap]K»*itioii.  In  treating  nny  f'nicture  nf  the  foreiirm  in  the 
fleXMl  pfMition  with  splint,*  gri-jit  enre  um.st  be  c.\epeis<4i  lest  the  •tplintrt 
i^linidd  caif*e  undue  pressure  an<l  pnidnoe  gimgif  ne  of  llu-  fingen*.  The 
pn-jwure  of  the  f=pHnti'  and  the  flexinl  |«>Kttiun  of  tlir  fonainn  neee.K'Jirily 
retuni  the  free  flow  of  hlood  through  the  ve.-wels,  and  for  thi^  reason  the 
liutssibility  of  gniigreiie  Diti?'t  hi.-  uhvay»  tNfrne  in  mind. 

Fnwinre  »/  thf  hirer  nu!  nj  the  rndim  iH  known  as  CoIIus'h  fracture, 
a.hpT  the  renowned  Irish  surgeon  who  first  flesrrilHvl  the  nature  of  this 
injury.  The  seat  of  the  I'nit-ture  is  about  one  ineh  above  the  articulation, 
at  the  junction  of  tin;  coinmet  with  the  aUKi-IIatiii  bonv  ti;»(»ue.  Tliis 
fracture  has  al«)  been  called  the  "silver-fork  frjetiire/'  bwuu»e  the 
characteristic  deformity  resembles  the  «lm|)e  of  an  orfiinar\"  wilver  fork. 
The  dorsal  prominence  is  due  to  the  riding  upward  nnd  Imekward  of  the 
lower  fragiuent  with  tlic  earpits,  while  the  palmar  delnnuity  is  pnMlueed 
by  a  pmjw^tion  forwanlnf  the  Inwer  end  of  tlu?  U[i|mt  ftitgnient,  which  is 
"pronatcd  by  the  action  of  the  pTfiniitortpiadnttiiH  and  pntniilnr  mdii  teres 
muscles.  The  internal  lateral  ligiinient  is  generally  toni  out  of  its  inser- 
tion into  the  styloid  pnKTss,  and  Mtiore  iiad  demonstnited  that  the  process 
I>er<jmft>  entanglM  in  the  annular  ligament.  The  lower  end  of  the  n]>per 
ffiiginent  'm  genenilly  driven  into  the  up|»cr  end  of  tlic  lower  fragnicnt 
by  the  (xmtinuanee  of  the  «Hne  toi-ce  thiit  originally  cnn«e<l  the  fracture. 
'J'his  impaction  of  the  upiMT  fragment,  ennfiistitig  ot'eonitiiu-t  lionv  tissue, 
into  the  lower  fmgment,  fornied  (»f  <'aneellate<i  tissue,  e:5])lain.<  the  trif^ncnt 
ah-*'nee  of  crepitus  in  the  fnietiiix*  (FJg.  117). 

Tiie  siene  and  ByroptomB  of  fracrui-i-  of  the  lower  end  of  the  radius 
are — inabilitv  to  suniMtrt  the  forearm , 


iplMtrt 
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hray 
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behvc«u  pronation  and  ^iijtinatimi,  the  fleKiun  of  tlie  fingerv,  tlic  jtilvit* 
foHt  dcforaii^',  the  gruit  pmmuieuce  of  tbe  styloM  proc««(«  of  t)ie  ulna, 


Fiu.  I IT. 


Culltt*c  (htctun.-:  union  with  iraratotunoc!  ot  tlteplwvmvnt  ismth}. 

tile  losK  of  supination  unO  pronation,  i^vvere  ]Kiin,  and  often  tttrt'lliiig  due 
Xt\  cfPuiUon  into  the  sht'nth^  nf  the  U-ndon. 

The  treatment  of  thi?*  fra«-tiiro  consists  in  overtftming  at  once  tk 
deformity  Ity  iii-nmiitly  rtMhieinj;  tlie  fraeture  inul  then  retaining  tbt- 
fnij^nients  ininufVahlv  lixed  in  tlicir  proner  jw^ition.  The  reilurlinii  is 
niitde  liy  tlie  sni^on  graspitig  the  Imnd  <>f  the  [wtient  iii*  if  tu  iJuko 
hamis  with  hiiti,  mid  (lieu  inuking  fon'ihle  eontinuons  nnd  giwliial 
extension,  so  as  to  dlsengnge  the  iin{»)etion  nnd  hring  tlie  lower  fro^ 
mcnt  into  ap|»ositioti  with  the  upper.  Tlie  Kurgi^^m  fhoiiM  placT?  the 
thumb  of  the  h-fl  Iiaii'l  :igiiinf*t  the  ^tyltiitl  pHx-ess  of  ihe  iihi:)  nnd  pusJi 
it  ni-onnd,  .^o  i\»  to  hriiit;  it  inlo  its  nonmil  jHi-iiion.  In  siinK-  cii.'«#  it 
niay  he  nccrnmrv  to  ndininiKter  :in  nnjesthelie  in  onh-r  to  rechnf  wrtis- 
fai'torily  thi>  dHorniity.  The  tix^ition  of  the  ndjiijiited  fragment*)  ran  he 
maintained  by  severul  diffeivnt  fomiK  i»f  Fplints. 

'J'he  best  dret»ing  is  by  two  lateml  Hjilints,  which  should  be  wen 
piidded  and  hi-oad,  nnd  extend  from  tlie  extn-me  upper  end  of  the  fore- 
arm tu  exuetly  the  lower  ni:irgin  t)f  the  lower  fnignient,  nnd  le:ive  iW , 
wri^1-ioit^t  frei'.     The  forennn  shoiihl  then  ho  phie4-d  in  a  ^ling,  *ii  tlmt 
the  hand  fallt)  downward  and  i«  adducted  by  it^  >ovii  weiirlit.  iit  wUU 

Fi(i  118. 


*L'&nlon'B  flpUnl  for  frnclutv  of  n>v  lower  eml  of  Ww  nultu*:  B.  iUo  tmlnur  H|ilint:  L".  tbw 
Kplbii;  A.  ihc  twTi  tpilnu  .\|i|>n^  tA  the  rorcttrm. 

IKirtition  the  torn  ligament  from  the  styloid  foswa  i*^  ivlaxed  mid  the 
ment  of  tlio  radtiiin  is  bronght  into  litv^nntte  opposition.     This  frivdoi 
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of  miition  of  tlie  wrist-joliit  il<>es  not  iiit^rlert'  with  the  cumuh-to  fixation 
of  the  fi-iigmcniH,  mul  pri'vcriL-f  jiiikyliwln  of  the  joint,  lus  well  as  any  wib- 
»c«|iirnt  rifO'lity  of  the  finjj*'i>. 

(innlon's  iipixinitus  «>U2>iiit8  of  tvm  piti-cH,  ii  piihnur  spHiit(Fig.  11^) 
<xiii«1rncte<l  iM>  tiJ-  t"  overcome  llic  furwnnl  (lisphiceineiit  of  the  fra;rniei»t 
by  the  aiWition  of  a  (»nii^l  ihwl',  wHilOi  priKhiw«  jirestiirc  n]iou  (ho 
I«wcr  cikI  of  thtr  upper  f'nij^nent,  and  thus  lias  o  lenih-nrv  lo  elevate 
it,  whilu  (hif  h.infl  it^^-lf  nti?ic(*  llie  ln«vr  I'mjrmerit.  The  ollivr  cplint  U 
apphoil  to  the  <hirs:il  siirfutH-'  of  the  forearm,  and  h\  hn  thick  imchUiig 
over  the  wrist  has  ii  leiiiieney  to  overcome  the  <leformity. 

Carr's  ap|Kiratiis  (Fiu.  119)  conisittta  of  a  fmlnmr  splint  |nuM«]  «o  as 
tu  oliltterate  the  ilepret4»ioii  over  the  nuliu&     To  the  extremity  of  tlut> 

Fio.  iia. 
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palmar  splint  i»  attaehed  tin  oblique  vertical  piece,  and  on  this  round  httr 
the  tinpTi*  an.^  flesod.  This  [Kdniar  ppliiit  is  supplementetl  by  a  second 
or  <lon«l  splint. 

HondV  appanituM  (Kif;.  120)  consirits  nf  a  njilint  matle  of  a  piece  of 
wood,  to  the  lower  extremity  of  which  is  fixwl  a  cuned  block  which 


Vm,  120. 


should  fit  the  hiillnw  of  the  [kiIiii  in  ordiT  to  (five  9iip|>ort  to  the  hand 
and  fingers.  The  spHtit  should  be  well  padrkil,  wi  a^  to  (ill  up  the  con- 
vexity of  the  radiui<  on  its  psilmar  Hide.  In  conjunction  with  the jmlmar 
»plint  a  dorsnl  splint  ih  n^il,  with  n  oomprcaii  m  adjusted  as  to  cftect  lh*> 
rediiriion  of  the  lowfi-  fn»(pi)»nt. 

A  frictun-  coiiMstinjr  of  a  eliippin^  ofl'  of  the  (Mwlerior  lip  of  the 
articut.-itirift  >nirfaee  of  tln^  iiiditin  lism  lH,Tn  <ieMTil»e*t  by  Rartou,  arter 
whom  the  fracture  \fi  iianiitl.  Tin-  fnu^urc  iTlinii^dly  reipiires  the  tamie 
treatment  ats  that  indicated  for  Colles's  fracture. 

Fradure  nf  the  nhnft  of  th  mtUuM  oc^nint  by  direct  violence,  as  a 
blnw  Ujion  the  fi>reann,  or  by  iiidipect  vioh-nt-e,  Oi*  a  fall  upon  the  hand. 
A*  a  nile,  however,  a  fnn^tnn-  of  the  n«lius  caused  by  a  fall  ujwn  the 
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hand  'k  situated  in  the  lower  end,  but  oecattmnally  this  injur 
a  frnctui*e  of  the  shaft  of  the  bone. 

Tlic  di»|>latx-meQt  iu  fntctures  of  the  ^llai't  deiivtiJs  upuu  the  uituatm  ^c; 
of  the  fnn'tur<',  nm-^f  the  dt'fornuty  vsiru-s  aw-oniing  to  whi-tbcr  the  fr»-^_ 
hire  is  ulx»ve  or  beluw  the  insertion  of  the  pronator  radii  teres  mtuic-*.'^ 
If  t)ie  fracture  i»  above  tlic  iiiHertiun  uf  tJiin  niti»*lc  and  1h>Iow  that  ^c:; 
the  bift'ps,  the  upper  frag;niont  is  stron^rly  »npifuite<l  nnd  Hextfl,  wlaS 
the  lowvr  fragment  i^  pninated  by  the  ]n-onalor  niiUi  tert-s  and  llie  |>r— ^ 
nat<ir  ipiiidnUu?'.  Thif*  disphn-ement  is  not  very  Hp|«irenl,  on  aeotunt  r-» 
the  nnrtlnniieal  fomlltion-i ;  lint  if  nniim  takw  iihu-*' ^ithmit  oorrwtix'-» 
the  deformity,  fusion  of  the  bone?  ooeiirs  and  tiie  movements  uf  proti.^. 
lioti  and  wipination  are  lost ;  and  ihi,-*  uiovenM-nt  enn  only  pnrtially  •  j*» 
accomplished  by  the  slioulder.     If  the  fractnre  is  tiitiiatu<l  Ih^Iow  tf  »p 

tu.-«riion  of  iIh-  pntnator  nuMii 
Fw.  121.  terfcs,  this  niUM-le  opiK>8e&  if»«« 

aetion    of  the  biee|ifi   and  rite 
supinator   bro%*id,   so   that  the 
forearm   reuuiins  in  a  pixsilion ," 
midway  betwii-n  pronation  fliKi 
-^iipimition     (Fij;.    121).      The 
siipiiiHtrtr  liinput*  heli'w  njiixiw* 
the  fe«')>le  nctioii  of  the  prona- 
tor   cpijidi-tilutf..     Tlie  dUpbcp- 
nienl.  consists  of  slight  ncxi"ii 
of  the  upper  fni(rnu'nl  by  tlw 
biceiiK    and    pronation    by  \hf 
pronator  radii  teres,  and  a  drawing  inward  id  the  lower  rnij;mi-nt  by  the 
pruuiitor  «niadratUrt.  itssi^ed  by  the  supinator  lonjins,  which  by  trwtit« 
of  the  lower  end  of  tlie  hmer  fnignicnl  tilts  the  uji[»er  end  uf  tlie  iowc" 
fraemont  toward  the  ulna. 

file  surns  and  symptoms  of  fnicture  uf  the  shal\  of  the  ntdittsnn 
those  usnalty  found  in  any  frairtiin!,  sueh  as  pain;  false  point  of  motion; 
nn«l  crr]>i(ii-i,  which  in  this  spceitd  fracture  is  elii-ite*!  by  r(itatinp  tbf 
hund  whih-  the  surgeon  plaecs  his  thnmb  on  the  head  of  the  nvliK> 
or  bv  indentation  of  the  twi>  broken  ends  at  the  seat  of  fnitiiirf. 

The  treatment  varies  accordiiij;  to  the  seat  of  the  fnirture.  Fromi 
careful  study  of  the  displacement  when  the  fpneture  is  above  ihe  insrf" 
tion  of  the  pmnntor  mdii  teres,  it  is  evident  that  the  forearm  muirt  l» 
strongly  supinate<l  in  order  to  brin^;  the  frajnueiils  into  aceunttc  iipf^^ 
tion.  For  this  pnrpifse  it  is  nccessjiyv  stnmply  to  snpinatc  the  fnnnnii- 
This  can  be  done  by  placing  ilie  pftticnt  in  bed  and  stretching  li»  wm 
out  at  a  right  angle  frum  the  tniuK,  and  allowing'  the  supinatcd  am  <" 
rest  upt>n  a  hanl  cuslnou ;  or,  if  the  patient  is  unwilling  to  be  confiiK*' 
to  the  be<l,  the  forearm  can  be  flexed  to  a  right  aii>,'le  with  the  artn,BiMl 
0  r"j)lint  a]tplie<l  to  the  ami  and  tbrwinn  ( l*'ig.  122),  j^  that  the  [wlin  t* 
direcle<t  upward.  If  the  fracture  in  Mnw  tin*  insertion  of  the  pmnnl"r 
radii  teres,  the  apjiliention  of  two  Intend  .liiiilinls  can  \k  made,  witlil)>'^ 
forenmi  midway  between  pronation  and  supination.  Some  surTiW|* 
recommend  that  the  splint  extend  only  to  the  wrist-joint,  but  if  tlsreb 
nmch  mobilitv  it  may  be  well  to  have  the  sjilint  extend  iRdow  anil  wp 
port  the  hami,  since  there  is  no  tendency  for  the  wrist-joint  to  bwWM 
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ankvlo^xl.     A  amaW  strip  ur  ikhI  down  tlie  wntre  of  Uie  gplmt  Jia.<  bwn 
stiggi-iiitcd,  80  as  tu  t^iiartitc  tke  racliim  and  ulna  tu  prevent  anv  union 


Fio.  122. 


Dr.  8con'>  •I'I'nt  '■>''  'rai-iivn-  "i  im-  un<'n,Tu>. 

of  the  two  bonps,  which  would  impair  the  moveraenta  of  pronation  and 
tiupiimtion. 

Fnifiure  nf  thi:  liriid  and  ntvk  o/  tfit-  ritdlun  nircdy  iMTiirs,  exwpt 
in  f^nnnectiun  with  a  dishK«ti<m  tiaftkwfirtl  uf  Udh  boncji  of  llie  forearm 
or  with  a  fnrtnre  of  the  roronoid  pnjrf.ss  of  llie 
uhuu     The  fracture  rnnv  t»e,  however,  ooca^ionally  Fig.  123, 

i>iisiTve(l  fLH  tht;  n-fiult  itf  a  (nin*^lir>t  injury,  i>r  it  may 
he  prescmt  in  tho  torni  of  ii  eoinpoun'i  i'nietiire,  in 
nliich  case  the  heati  ;iiul  nwk  itre  UHUiilly  fpliiiterei) 
in  the  long  axis  of  the  hiine  (Fig.  I'iJ).  It  is  some- 
times found  tn  be  eommtniitecL 

The  msTOB  and  symptomB  an*  inability  to  pn>- 
nate  or  supiimte  tlie  forearm;  crL'|iitiis  sit  tlie  i*at 
of  fractun?,  elicited  by  jieizing  the  piitienf'^  hand 
iiiid  |>r<)na(ia^  tlie  fin-eiirni  wliile  the  tiiuinh  ni' 
the  •tiii^'eon's  other  hand  is  plueeil  over  the  orbie- 
iiUr  lipuiient;  the  prc^Mtuoc  of  au  unnatunil  bony 
pnxniiiemHf  at  tht-  iiir^rtion  of  the  bieeps,  iliie 
to  the  th'xion  ami  supinatiun  of  tlw  fr.it.mient  hy 
the  aetion  of  this  niusele ;  the  presenee  uf  ei-ehy- 
niosi^  and  liM-alizinl  [Kiiri ;  and  tlie  (KTidiar  position  Pmrttii*  m  ncfk  of  nuHu. 
of  tlie  foreann,  which  is  pronated. 

Tlie  treatment  eonats-tH  in  placing  the  fomtrm  in  a  position  of 
extreme  ftexion,  wliieli  relaxes  tlie  biceps,  which  tilt.-*  fonrard  the  fnm- 
ment.  A  compresi-  i^hoidd  be  applie<I  to  the  fragment  in  onlor  to 
keep  it  in  [>o;<ition,  anil  the  limb  biiudaficii  to  nn  angular  -tplint.  Care 
miict  be  taken  ni-if  to  produee  any  eoiuprc^i^ion  mum  t\w  braeliial 
artery  while  the  forriarm  ij<  extrena-ly  flexed,  h-sl  tlie  einrulation  lie 
diitturhed  and  gnngraic  enttuc.  Pa.>wivc  motion  must  not  he  practitted 
until  ibe  fnignient  U  well  uiiite<l,  lest  the  l>it;ei»--,  contracting  during 
Jurued  cxteastun,  might  scpaniu-  the  fnignient.     If  tliere  is  great  u-nd- 
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wncy  for  the  fnifftnciit  to  bcoomc  flpxtnl  and  Hnpinatnl  hy  a  rifftd  tr> 
traction  nf  the  hifop-,  tenotomv  will  itiiniL'<liiitrlv  ovcrconii'  the  (left 
ily,  autl  the-  yarUi  will  be  ut  oui:u  adjus^tetl. 

Fnidure  oj  t/ie  Myloid  proca^u  aj  the  ulna  itccnm  a:*  a  ny'ull  of  ili 
violenw.     The  fra^rmfnt  is  <}istinctl_v  folt  just  Ix'in'Taih  the  *kin. 

TIk-  Bigna  and  eymptome  iirt;  tcH>  uiiimnoit  to  miuirf  any  i<[K'4'-i.xa] 
(li'-M-riiition.     The  lipnken  frngmcnt  should  l>c  manipniiifcil   iinlil  it        5a 


l>roii}r|it  into  it>>  ]in>)ier  jKisitiun,  ami  then  iniiinlnineil  there  t>y  the  u 
•  it'  II  wjinpre**  which  i-*  held  firmly  in  wV«  hy  utripa  of  nihber  jila.-'t**- w. 
It  ii*  udvijsible  (o  keep  the  writ-t- ami  elbow-jointo  at  rest  for  ay)i<»K^ 
time  until  the  fraijruient  uaite»^,  ai4  any  mnveincnt  of  th4t4>  jotDtt^  Iiz^Sji 
a  tendency  to  dirtphxv  tlie  broken  part.  ■ 

Fioflurr  of  fitf  vhiift  of  the  \ilmt  (»ceun«  uh  a  roMilt  cif  ii  full,  or  i.aa| 
lx)\iii^,  ill  wtmliti^  oH'  ldo\\>;  aimed  at  the  liice,  and  its  w;it  \^  u^int1l_v  ' 
jiist  licldw  the  niiddli'  of  the  hone,  stni'<e  at  this  |Miinl  the  Kiite  i.4  nui  ^4*1 
thit^'k  ami  is  le.-^s  pivtet'litl  hy  a  cushion  of  luuiK'les. 

TJk*  (li:iplaeement  is  catised  hy  the  action  of  two  miisch*:* — vix.  ihr 
hraohialif*  anticus,  which  has  a  tendency  to  ilex  the  up|»er  fra|;rnt>ut. 
and  the  pronator   qiiadratus,  which  has  a  tendency  to  ahihiet    it  uofi 
thus  draw  it  toward  tlic  mdiiis. 

TliL'  Biens  and  symptoms  are  IuuiU^kI  jtuin,  tenderness  and  eeeliy- 
uinsij',  the  piTsi'ncc  of  a  tumor,  llic  csiHtenee  of  erepiltts  and  jrn-ol  n)iil>A* 
ity.  The  finger,  if  paKr;<><)  along  the  (-haft  of  the  bow,  will  iiHuallv  det«^ 
the  fraeture,  a.'i  (Ik  hnue  is  <|uitu  superlicial  in  the  k<wer  hall  nf  <^ 
»lmf>. 

The  treatment  eonbii>t»*  in  the  application  of  two  hnwid  hilcwl 
fliilint.i  from  the  ellx»w-  lo  the  wrist-joint,  liefore  adjusting  thi-  Kpiitil* 
tiie  broken  uhm  fliLudd  he  fon.'vd  aw»y  fn>iu  tlw  nldiu^,  no  n*  to  prcv«-iii 
any  fumin  uf  the  hones  of  (he  forearm,  whirli  would  tm|iiiir  itroimliou  i»»'' 
supination.  The  fortiinn  should  Ik'  flcxe^l  at  n  right  angle  in  onirr  lo 
relax  the  hraehialis  anticus,  which  has  a  tendency  to  tilt  forwanl  t^ 
up|H'r  fni^inent,  and  al.-m  be  iilacett  niidwnv  U'twiiM)  pri>mition  Alt'* 
i^niiiiiatiiin.  The  forenrni  -hoti'd  l»e  carried  in  a  nling,  ainl  llic  Inlt'n'l 
Hplinir:  >^houUI  lie  broad  eitoujih  to  prevent  any  prciwure  ujton  tlie  bmk*" 
bone,  which  prcwsure  would  have  a  lemlency  to  cause  fusion  of  the  t^"*'*] 
b<.ine!!t  of  the  forearm. 

Frucinre.  of  Ihr  ronmoid  and  (Jrcmnnn  pritrrMtn  nf  thr  w/mi  rximn* 
n  n-siilt  of  a  fall  ii|»ou  the  baek  of  the  ellxiw  during  senii-flexiun  of  t 
foniinii,  or  hy  muscular  action.      Fnwture  of  either  prowM  is  whl«*' 
seen  in  a  iwrson  under  itt)een  years  of  age. 

Fracture  of  ihf  foroufiid  proaritf  u.sitat1y  ocrnri*  ai*  a  ronipliention 
backward  di.-4loeiition  of  iMith  lioties  nf  the  fon^irm,  which  uiHrideiit 
Usually  the  n'.-iutt  of  a  f:dl  upon  the  padm  with  the  elbi»w-}oint   {Mirtinl 
flexed.     The  fractnri'  lias  l>ecn  ohriei-vetl  a*  a  result  of  niiiscuUir  ai-ii- 
in  attempt.-  to  lift  the  weight  of  the  liody  with  the  lianil  or  in  groj'pii 
by  the  hands  an  object  in  the  act  of  tailing  from  a  height. 

The  signs  and  ssrmptoms  arc  backward  dishicatidn  of  both  ho 
of  the  forearm,  the  pn-seiiee  of  crepitus,  the  existence  of  a  lK>nv  pnJ 
inenee  in  the  transver*  fold  of  the  elbow-joint,  and  a  tendency  to  reti 
of  the  defnniiily  after  i-ethiclion. 

Till-  treatment  eousi.st8  in  placing  the   forcnrai  in  an  extrct 
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flexed  poitition  to  relax  thf  brachinlU  ontini»  muivlp,  and  niiplying:  an 
AD<riilar  splint  willi  un  ungle  :i<lii|>u^l  to  tlit?  jioeiilion.  If  tUc  rnipiii-iit 
pi'i^ii-tt?  ill  Ix'L'oiiiiiig  di?]>la(^i-il,  il  I'liii  l>i'  vviiitl  lo  tlic  ^hatl.  In  n-iirli  un 
opviiitioii  tbf  do***"  proxiiiiitv  of  thtt  linwlnal  artery  iinisl  not  Ix-  ovvr- 
l(Hikitl.  [Jiili'9^4  the  frugment  is  Mitiiixnl.  tin.-  union  i.s  likflr  tu  be  lign- 
rm-nti»u^  nml  (Mssivc  nintion  nlioidd  lie  in»titnti.>cl  alVr  ihnv  wec-k.^  tn 
iiitKr  III  |in*riTvi*  lUf  mobility  of  ihc  joint. 

Fiuu'lurf  uf  thf  liUi'tanon  procfjin  »tf  the  ulna  ocfriirs  durinf;  ndiilt  lift; 
and  :<'I<li)iii  lK.'for«  the  tiftet'ntli  yt-ar.  Tbi-  fractiiiv  i?*  the  t^-nult  nf 
(linft  violent't',  uilher  fmni  a  blow  iiiion  tbp  pnHVw*  ur  bv  :i  full  ti|Kin  the 
(Kirt  when  the  elbow-joint  is  floxe^l  to  a  tight  angh-.  Tliis  fmrtnre  idjto 
otviirs  by  ninsculnr  action,  an  in  liudileii  oontruction  of  the  triceiiti  dur- 
ing extonrtion  of  tlic  forearm.  The  mecluinisni  of  fracture  by  tlii:^  cause 
i-  lliiU  of  u  Itver  at'i»Kt  thi?  (••indylvs  of  liie  hiiiiKTUrt, 

The  sifirns  and  aymptoma  an* — wt>il-nuirk<'d  depnrFwinii  nt  iIk-  Ixii-k 
of  ihe  ellmw-joinl.  pro<hl«-e<l  by  the  artinn  of  the  triceps  in  dniwlii^; 
npminl  the  fni^ment ;  the  pn.'.'<'niv  of  iT<'|iitu-s  etieitvd  l»y  flexitij|i;  and 
extending  the  forearm  ;  abnomial  mobility  nf  the  frajfiin-rit ;  the  exisl- 
fiic*'  of  »ynovtti?^  of  the  ellxtw-jiHut ;  the  statioimrv  api)ertrfinw  of  tho 
fnif^Dents ;  and  the  s<-|Himtiuii  of  the  :<hatl  of  the  tiliia  fntni  il  during 
exteifimi. 

Thi-  treatment  iMiuiHiNls  in  plaeiu};  a  c-oniprexri  over  the  fni^nicut 
niW  it  lias  been  rt'duced,  and  tipjilyin^  a  utrip  of  adhesive  plaster  to 
ke>>p  thi-  fi-aKiiiurit  ininiovablv  lixe<)  !■•  the  Am^  of  the  uhia.  A  Ktniight 
ftpliiit  whieh  \t\  Well  jKuUhil  ^Ixiuhl  now  Iw  adjnHtcil  to  the  arm  :ind 
JMn-anii  iiixm  their  ;)nteniir  Htirface,  with  the  limb  in  an  cxteiulcd 
|>o!^itii>n.  If  the  fni<;ment  eitnnot  Ik>  kept  in  place,  -iuturiug  it  to  the 
.(^laA  is  indicated,  'i'hiri  o{M>nitiun  must  he  dune  with  cverv  ai4>ptie  pre- 
"-aMlilion,  ^linee  the  %round  eomninni<.-«tea  with  the  juint.  Ii  the  fraeturo 
U  iiitn|Hiund,  sutiirin);  ia  indiented.  nn<)  at  the  aime  time  freer  dniiniijef! 
of  the  joint  for  a  few  davs  must  be  emplovetl.  If  for  *p4vial  misonn 
imtuHn^  is  not  iulvi»ibh-  and  a  stilf  jninL  \»  likely  tn  ensue,  the  fore- 
nrm  slmuhl  Iw  plm'eil  midway  l«twii-ii  ilrxiuii  and  extcn-iion,  sim-e  this 
|>c».->iti(in  tender:*  the  upptT  extremity  iiioR'  wn'ieesibh'  than  the  «trai)>ht 
p}Kttiiin,  which  (rive.x  tlie  [Kilicnt  pnieti««ny  a  uscIrm  arm. 

FiuwrniK  np  thk  rAiU'Ai.  rtincs  is  rare,  nml  fiocnra,  a«  a  nde, 
from  direct  violence,     (hriuf^  to  the  Hironp  lipimcnts  which  huld  the 

Erpal  Iwnes  tojp'ther,  tliei-e  is  little  displarcnient.  FraotiirM  of  llu-"t^ 
ilic*  nrv  orten  '>verl<K»kwl  on  account  of  the  exteniuvf  daiuap;  of  tin; 
»tU  |)«rt>  ami  the  eonsifpienl  rtwellinjs  of  the  wrinlrjuint.  Then-  i-H 
ver^-  little  displaccniciit,  owing  Ut  tlie  luiatoniiml  arnuigenietit  of  ttie 
M-rif^l  artieidution. 

The  slgmB  and  STmptoma  arc  cn>pitii8,  swelling,  jiidn,  and  loss  of 
fuDcliun  itf  (In-  juint. 

The  treatment  eoU'^i.'^.-^  in  placing  the  hand  ti{Ktn  a  long  ]udniar 
^lint,  at  llic  .*anie  time  applying  over  the  injured  part  w;»nn  fonienla- 
tiona  or  eold  evaporating  lotions  until  the  acute  inHanimatinn  Iuih  r^ulr- 
fideil.  In  severe  iMniii^ion  of  the  >«ifi  (mrl.-*  witluait  wouihI  the  warm 
appliealioiut  arc  Invt  wuitf«l,  while  in  !<vvere  inthtnimat«>rs'  r«nctinn  unao* 
rompanietl  by  externa]  wound  the  cnbl  lotion  is  indicateil.  Ab-ioluti' 
Tv*k,  H  iniKlemte  auioant  of  conipn'^ssiuu,  and  an  iiumuvaliW  »y^\v\V  V>  \^v>i« 
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toipport  to  the  Iiaiid,  wrist,  and  forearm  are  rnquin?*].  Wh(^  Uie 
of  acute  inHitmniiition  hiivo  disnp|K-urcHl,  a  i«plint  should  In*  :ij>ttlie<:l.il 
|Rissive  rmitiuu  Ik'^iiii  afltr  a  forliiighl  in  i<rdi'r  to  prt'-serv't'  the  lU'iiion 
of  tli«  joint.  If  tht*  fnictun!  is  roin|MiiimI,  tlit  \ot*6e  fra^ntut  mua  k 
reiaoveU,  tlie  joint  thoroughly  irrigated,  aud  a  dnuna^ie-talie  ii(i«^l 
thiwugli  frara  tlie  dorsal  to  the  jwdmHr  t^tirtaw,  and  aniitvptio  drc-^inp. 
applied  t<:ig«;ther  with  a  splint. 

Fracturei  of  the  ntetaearjmt  bones  arc  commnu,  and  are  utiiiallv  tltf 
pisiilt  of  dircrt  violence.  On  acwKiiil  (»f  the  ex(K>so<l  [xisitina  of  the 
liii*t  un;tjiwir|ia]  hone,  it  is  found  to  Ije  the  one  iij..>:*t  liTeqtiently  Irartuml, 
iuid  aRer  ilf  next  in  [Kiint  iif  fri-ouvney,  thu  R-eoud,  while  tho  thint  it 
lews  frpf|iiently  hmken  thim  the  otliers.  The  upper  fragment  Is  u«»!k 
displaced  <lo\vnwunI  towiird  the  [xdm  of  the  linndj  owinfr  to  the  adiin 
of  the  ititurussuuuH  uiti^dc  and  the  natimd  sliajic  of  the  shaft  vftle 
bone. 

The  eiernB  and  aymptoma  eonsist  of  erepihiH,  |iain,  liwelliag,  inlpf- 
niption  of  tlio  eontinuity  *>i'  thf  jihaft  of  the  iKine,  pmminuiec  ifi  tlw 
|ndni  of  the  hand  due  to  the  preseniv  of  the  dihIaJ  end  of  the  proxiiuJ 
i'nijfnu'nf ,  the  dropping  of  the  linnckle,  and  the  deprL'^sion  on  the  danm 
dne  ti>  lite  falling  down  of  the  two  fi'agnientK 

The  treatment  eonsisis  in  plneing  the  hand  upon  a  hpng  (ulrnr 
splint  extending  from  (lie  elbow  to  ii  point  beyond  the  fingfrs,  williJ 
p;td  over  the  («at  of  fraetiire  on  the  [xilniar  )*urfaoe  of  the  hand,  «rtff 
flexing  tho  hand  over  a  Imllj  m  a.*  to  piii^h  up  the  displnnrd  fnignient*l« 
mcchnniciil  notion  and  by  extcD^ion  of  tlie  Intj^meni!',  and  ut  the  soot 
time  applying  the  long  splint. 

Too  mnrh  inipf)rtnnoe  ennnot  be  attached  to  the  conservative  Wil- 
meat  of  eomjMtuiul  fmetureH  of  these  bom*.  The  parts  are  hi  viisubr, 
and  ilie  rethictioii  of  the  fragments  bo  ea.«y,  that  it  ^Idom  Ihtmhc 
neuewMin,'  tt>  perform  ampntation  if  pn>per  antirteptie  preeaulioiw  sn 
employeil.  Tlie  frapnient«  fihonid  be  wired  if  gn«lly  diwplaeed.  "f 
Mime  of  the  eotnminiitrti  ])ieces  should  Ix'  removed  ami  tlu-  [M-rio^i'^ni 
left,  or  even  tran^~ptall(atioll  of  the  bonew  eaa  Ik*  aceompliirbed  wi^n 
the  nece;«ary  conditions  an*  |)n'H>ni,  In  Figure  12-4  is  ^lown  ti^ 
reiiult  obtaineil  in  a  case  of  a  compi^und,  ciminiinnted,  antl  complinlai 
fracture  of  the  seeond  metacsiriml  bone  and  the  t«'o  phulnngi'i*  "f  '^ 
thumb.  As  the  two  phalanges  of  the  thumb  were  spiutaneously  iiini»o- 
tated  by  niaehinery  at  the  time  of  the  aeci<lent,  tlie  metaenrpal  k**" 
of  the  ibuiiib,  wliieh  was  not  injureij,  was  trHnr<|)]aateil  and  altat-liciU' 
ihe  ])roximal  end  of  the  fir^t  pbjdanx  of  the  index  finger,  which  wvaU" 
uninjured.  The  metaeariwl  bone  belonging  to  that  finger  was  eo*""'' 
tiutetl,  and  it^  pleeeH  fi>ree<I  out  of  t\iv  luind,  fo  tluil  it.*^  place  wm  »'" 
occupieil  bv  the  first  mel;u-aii«u,l  bone  of  the  thumb.  The  ri^sult  cf  *^ 
ojHjmtion  wiu^  most  gratiiying,  Kliitt*  the  patient  liiid  u  meet  itf  ful  luU"- 
which  was  siiiM-rior  lo  !iny  arlifieial  one.  The  openition  was  perfoni>» 
in  my  howpital  wrvice  by  Dr.  Hau,  the  Iiouse-snrge«jn. 

AxTllsion  of  the  phalanges  requires  con^idenitiou.  This  &cc\^ 
occurs  w!iere  the  finger  is  held  in  a  d«K>r  of  a  stage  or  car,  or  wIicpp*^ 
finger  is  ejiught  ujion  Mune  obj^vt  while  the  itatient  is  niunii^.  T" 
entire  phalanx  is  toni  away  fniin  its  n«irest  articulation,  and  witli  it'" 
tt-utlon  of  the  mUMrle  which  in  inserted  into  it.     Avuli^ion  of  the  iliud''' 


DISLOCATIONS. 


with  the  tendon  of  the  flexor  longuH  |x>llici:ii,  lias  occHjred  in  violent 
attt-uipU  tu  retluue  a  dL-slocatiun  of  tltr  lliiinib,  ii  bcnutil'ul  example  of 
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liinpuUtloii  of  fir>i  Hii-I  r>Ti>ii't  |>h*Iutin->>  "f  Ibr  Cliumli.  niiil  cxclal-ia  or  ii  '- ii><  !"  itr|*tl  bone  or 
taUvJt  tliivir:  tnuuttiliuiuiluu  uf  nubivuTiMl  btruv  of  Oxt  lliiuub  hj  lh<;  luUex  Ungvr. 

wliittli,  a-*  wvW  Ji.«  "if  r-iniilar  re«ulu  from  other  caiuteif,  \s  mwu  in  the 
aet-oiiijKttiyin^  plate  (Fi^.  Vl')). 

The  treatment  of'  Mniple  fnirtiirfs  of  the  [ilmluiiv  c-onriistH  in  i'e;^tor> 
ing  the  f'nifruient.«  to  their  proper  i>lH(:e  iitxl  holding  tJietit  in  mt\1  by 
means  of  a  |iriittii-[Krcha,  |Kv<t('l:"«anf,  luetal,  or  leuthtr  mWwx,  iHTtinitely 
nioiiMeil  til  llif  eorn'HiiDiMliti^  linp-r  of  (lu-  iipiinsiic  Iiiiixl,  niiil  iju'n 
a|)pli<il  to  the  ioinml  :iiiil  exti'iuK'cl  pUulunx.  In  julditintt  to  a  splint 
directly  :ipplie<l  to  the  InK-tiirwl  part,  a  long  ffpliiit  i<liuuhl  extern!  irinn 
the  pulm  of  the  hand  tci  the  lip  of  Uie  linger,  !H>  as  to  kueji  tlie  frog* 
ment«  immovnbly  fjiiiet  (Inring  the  repair  of  the  fracture.  If  the  fmo- 
ture  is  eonii«»nnil  and  foiniuitiiited,  the  (iur^Ton  should  endeavor  (o  isavo 
as  mnrli  as  possihlr,  mid  remove  onlv  pietvs  wliieh  arc  detiwhfd  fmin 
the  ix>rio^teu!n,  -iiu-*'  tin-  n-panitivi-  pnHx-jw  U  so  -^n-ut  that  a  fnu-ture  in 
ihifi  mrt  wouhl  ri'|i!iir  where  elsewhere  the  bune  mij;lir  iiinh'rj;o  iiw-rosls. 

tmetttrf  nf  flu-  /tfiet/onfffM  <K>fnr<t  ax  a  n-sidt  of  dLn'<'t  violenee,  and 
on  account  of  the  expottnl  ixwition  >tl'  the  hand  is  fri-fineiitly  nbt-erved. 
The  in)|wrtant  fiiet  nuisi  alwiiys  Ix'  Iwmc  in  niind  lliat  while  an  artiticiid 
limb  can  l)e  sub^titutLHl  fur  the  arm  or  toresirm,  the  lej;  or  thifrh,  no 
nn >f-t hetie  ap|i(initus  has  been  devif*eil  to  take  the  plaee  of  tlie  finger. 
For  this  reason  it  is  impenitive  for  the  snr^Hin  to  npply  the  prineiplcs  of 
extreme  euiiMirvatisai  in  the  management  of  fractures  of  the  phiuaugvi*, 
and  in  lanyingr  ont  this  prineiple  too  much  ini|M)rtanoe  eannot  be  plneed 
on  the  great  \'a.*eularity  nf  the  parts  and  their  tendency  to  heal  even  after 
the  must  extensive  injur}'. 


D18LOCATION8. 

A  distocfiihn  is  a  liiolution  in  the  eonti^iiity  of  bonoR,  and  ia  in  con- 
trast to  &  fracture,  which  in  a  mlution  in  the  contimiity  of  a  hotic.  A 
diaMtuon  is  where  the  bones  are  aeparated  fn»m  each  other,  a8  when 
tlie  pubic  bones  sepamte  at  tJie  symphysis  pubis.     The  t4.'nn  "  dlsloca- 


fractcubs. 
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tinn"  15  ilcrivcrl  fri>m  rlii'  Tjiliii  [irpjuifiituin  rfiA,  meaning  a  ac|)nmlion> 
ami   llii-'  nmin  tocuti,  tUiuylun^  a  |»!iui.'. 

J>U]<>caliuiiii>  are  lots  lR-4|iiunt  timn  I'rnctiirei^  in  nlioiit  the  proportion 
of  1  to  8.  A  «ifn/V<r  (lislot-iition  is  iiik'  in  uhich  the  Joint  is  displaced 
M'illiout  ivuruiuitaiit  injur>'  Ut  vef*N?l8,  nerves,  or  Iwnea,  A  ojiitjtouml 
di-^lmtitioii  ocenrs  when  the  di^iplueeiiieiit  is  cif  siu-h  ji  chanu-ti'i*  aa  to 
M|icn  the  joint  ond  expose  it  to  the  extenuil  air.  A  (li:*h>rntion  \^rom- 
piirniat  when  the  displn<:*eiiK'nt  ir:  asr^H^iated  with  a  Imt-nittoti  of  the 
vej»ji*'Is  or  nervi^*  or  h  iraetiirc  rtH-xist-n.  A  c/mtptete  dislociition  i^  one  in 
M'hieh  the  joint-s^uriaues  are  etitirelv  («!i»arateJ.  An  imf>mph!e  di.-ih>m- 
tion  ij*imein  which  tliejoint-snrfiiee^an'only  partially  wjKinitt'd.  From 
II  !iIikIv  of(JnrIl'i»,  Krontcin'ii,  and  PmhlV  tahUs  it  i-  iliniiin*trrtte<!  that 
diwliM-jilions  111"  the  upfXT  extremity  form  nenrly  ihree-lonrlhs  of  all  dis- 
liKfiiiini.-,  that  the  shoulder  iji  the  most  t'rcHjuently  disUx-aitil  joint  in  the 
IknIv.  and  Hie  elltow  m:xt,  while  in  thL>  remaining  one-fourth  diHloeatioiw 
of  ilie  finjrerr*  and  tlie  hip  are  In  tlie  tnajurily.  In  n-ciinl  to  riex,  it  Is 
alito  pro\eii  tliitt  diiiiloentions  are  three  times  mort?  tretjuenl  in  inale$, 
with  the  exeeption  of  the  jaw,  where  tliu  pn.iportion   is   nion.'   than 
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nn'cnwiL     A^  n^nla  ape,  it  is  deinon.'*t rated  that  between  the  ages 
«if  fifty  antl  tii.\ty  dislocuttonK  are  nioxt  fmpH>nt.  and  thai  dKUvra^V^ivK 


are  Icas  frecjucnt  during  tlic  years  when  fmctnpes  are  most  romoian, 
cspifiully  during  iufaiicy  uiid  youth, 

Tlw'R*  art!  ttmi'  distinrt  vari('tK«  of  dirtlfH^irma — the  oonymiW,  tliej 
jxithotor/irti/,  ami   the  frOHtilfith. 

A  confjnulal  disliK-ntion  is  one  In  which  tlic  joint-«urfa«*»  do  not  fit, 
owitij'  to  arrcj't  of  development  in  the  fiprns  or  to  some  malfornuiiii'ti 
of  the  |Mirts,  as  in   tlio    tfiflerent  varieties  «f  elul>-foot,    tortieulU%  ■«■ 
spinal  enn-atnre.     This  NTiriety  oecnr^  in  87  per  cent,  of  ilie  cat«s  ia] 
feinale*,  and  alf«i<tj*  jjenerally  the  hi]>-joint  (Fig.  126).     Tt   m»r  aU' 
iH*ur  !W  a  ri'wnlt  of  abnormal  ulerint-  eontraetion,  or  of  falU  upcm  ibt 
ahdornen    during    pregnanL'v,  or    of  some    violence    dnrinsj    ob^letrial 
m:uiipiil;ition  in  a  eaw  of  difficult   hilmr.     Congenital  dij-liK-atioti  m\ 
a!s(i    n'.«ii]l    fnmy   iliKturlianre  of    the   nervous  ecntnw,   as   in   !^(«sif 
eontractioa"*  of  the  mnwles,  in  infantile  paralysis,  and  in  |>send(>-b_v|1l•^ 
trophy.     A  conjienihd  dislocation  is  not  always  recognized  atlhelinit' 
of  hirtli,  and  often  not  initil  the  cliilil  makes  atienipti^  to  widk.    Tlie 
hip,  shindder,  knee,  ankle,  patellrt,  tiir!*iis,  and  plialanjj*-**  are  among  ll» ' 
joints  jind  hones  that  are  most  frequejitly  the  seat  of  Um  spcciul  variety 
of  di-ilnratif>n. 

The  ixt^W(M/(«i/ disUtciition,  as  its  name  implies,  is  one  |>n»duc«Itt» 
the  rrsnlt  of  distaise.  Tliit*  vsiriety  is  seen  during  the  pmgre*  nf 
morhn.-i  ooxiiriui*,  and  also  in  chronie  discru*  of  the  knee-,  ankle-,  iiiui 
other  joints.     The  joint  disease  produce?'  absorption  of  the  head  of  ibe 

boiic  will)  d(>stru('tion  of  the  cap4ile( 
ViQ.  128.  fimi  the  entire  esivity  and  tlie  liwdflf 

the  hone  become  more  or  leas  oblil- 
eratcd  (Fig.  128).  Another  wriwr 
may  (K'^-nr  as  a  nt*ult.  of  reflex  raiHU- 
lar  contraetioTi  from  diseaiie  of  thi*'^'!- 
n;il  t»rd,  and  in  (his  variety  n  dirfiw 
lion  must  lie  nuide  from  the  pnndiiig 
jKithologicnl  dislocation,  since  thej*"* 
jtaelf  is  not  the  seat  of  bone  di«»*- 
This  same  variety  may  bIs<i  ooeiir  in  l|* 
eourse  of  certain  fevcn*,  oa  lyiA'*"* 
or  articular  rheniiiatism  :  sniiih-nlv^ 
joint,  usually  the  hip,  txH-onii-*  mJ*j 
cated,  the  cu)K<ule  having  niptm 
from  over-dislention. 

The   U-a>t»\iiilf  dislorjiiiim,   wl*" 
is  due  to  eslcmni  violence,  niav     '^ 
cur  in  nimosl.  iitiy  joint  in  the  Im-i^M 
PaiboiaRioiti  diiiocatiui)  or  Uio  bip-jaint-     The    injury    may    rcs«lt    in   eilh«--^H 

complete  or  an  incomplete  luxe»*r 
of  the  joint,  the  siMTial  form  of  which  depends  upon  the  amount  of  '^^ 
lence  excroised,  tojfether  M'ilh  tin-  peculiar  an.ttoinieal  confornmtio*'*  f* 
the  joint.  Kninlein  has  denionstrat/^d  that  aliout  90  pi>r  cent  of  ''*' 
triimmtic  di-I<.iiition»  afFwl  the  upj»er  extremity,  while  only  alwui  &  \^_ 
cent,  involve  the  lower  extremity,  and  the  renminin^r  all'ect  the  tr 
The  ages  between  twenty  and  forty  are  the  peritids  when  traumatiV* 
lo«ttion3  are  nuwt  fixsjuently  obser\'ed. 
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The  pathology  of  fli>ili>raiioii  involves  iniicli  more  timii  tlic  mere 
luxation  uf  tW  j<>irit,  since  iii  even-  t-dsw  the  injuri-  nut  oiilv  affects  the 
artirulatinf:  .luHiiti-^,  but  in  addition  llic  lipiinicnlm  ni'e  torn,  the  muaclert 
art*  Inoemtnl,  the  <.-nrtiIaeen  are  itmtuswi,  the  arteries  are  niptured,  the 
iit-n'ps  are  stretched,  ana  the  fajicia  emhraeinf^  the  joiut  in  toni  away 
fninj  its  atUfhment.  In  foiiinound  disloeniiun  tlie  4;in  is  bmken  nnd 
iimihIIv  d«*!-tniyed,  wliile  the  larj^r  vftwel!*  an-  often  ttmi.  It  is  thii:< 
evident  lluit  :i  ili^KMiititui  in  a  r^'rious  itijun*,  aixl  if  i(  haiiiK'n)^  to  affeet  a 
lur^^  joint  uih)  is  coni{>ni)nd  in  ehanietor,  it  involves  hfe  itsr>lf.  nnd  in 
all  eases  afteetw  tu  a  greater  or  lew  degree  the  future  usefulness  of  the 
joint.  In  g^iiity,  -«y]ihililir,  tiilMTeiiUir,  or  rheunuiTie  persons  a  ihslocation 
of  a  joint  is  often  the  stjitl'injf-poinl  of  a  ehroni*-  suppurative  aiihritist, 
whieh  asMiDie)>  a  peculiar  type  aceurding  to  the  diathesis,  and  leads 
eventtmllv  to  re:4eetioii  of  the  Joint  ur  even  aDiputation  of  the  limb. 

In  dislocation  of  the  t^honlder,  ooeasionnlly,  the  branches  of  tlie 
nxillar}',  or  even  the  axillun'  itw-lf,  are  wounded,  either  by  niptnrc  of 
the  middle  and  internal  coats  or  by  ruptnn-  of  the  three  aiats  sim- 
idtaueouslv.  If  the  former  ha»  oct'iim-d,  an  aiu'urisui  xlowly  develops, 
whiU^  if  tiM^  laltt'i*  liaK  iKfum-tl,  a  mpidly-^rftwing  tniiiniatii'  aneurism 
develops,  with  signs  of  eollajwe  and  gaiign-ne  of  the  extivmity,  Tliij§ 
CBiue  condition  may  obtain  in  n-fenuice  to  the  popHtca)  veN«U  in  disln- 
Bib'onaof  the  knee.  Tlie  niitnagemeiit  of  sncli  anoniidon^  en.He.s  inelitdcs 
retluction  of  the  dislocation  ami  an  operation  for  the  iii]ine<rtiite  relief  of 
the  ha^matonia.  Thi;-  latter  operation  is  to  lie  jK-Hormcd  mt'onling  tn 
the  niles  povcminji  the  methods  of  treutmetit  discnssed  under  A  neuri.'*in. 

Ijii^  nerve-lrunhft  may  Ix-  injuretl  as  a  iTsiilt  of  a  ^li^iowttion.  The 
ramlysis  may  be  due  to  pressure  owing  to  the  prc-ience  nf  blood  or  hone. 
This  distiirhanee  of  function  in  the  nerve  disappears  after  abs*ir|)ItuD  of 
the  extniva.-ate<l  bUHxI  and  removal  of  tlie  hone-pres.su re.  The  iMindysia 
may  be  due  to  laeemlion  of  the  nen-e,  which  condition  i^  not  likely  to 
ditappear,  or  it  may  be  eaused  by  injuFT."  during  attempts  to  reduce  a 
dislocation.  A  ncuritit*,  or  even  tmunrnti^m  of  the  nerve-trunk,  may 
cause  a  ]>ara]y-'^is,  and  this  condition  result  from  the  i^me  injury  that 
produced  the  dislocation.  In  itivertlignting  a  disltHmlion  the  [HK^ihility 
of  injtir\-  to  intcrnnl  on»nnH  must  not  be  overWiked.     The  jM'lvte  organs 


in  disloeation  of  the  hip,  and  the  u'wphagus  in  ili^lwiitious  of  the  elav- 

iiry  wliich  leads 
or  destruction  of  the  organ  or  viscnsi. 


icle,  are  often  the  seat  of  tnjii 


to  <li!4tiirbatic-<;  of  function 


In  nmsidcring  the  Biffns  of  (li.>ilocation  it  is  not  inappropriate  to 
«Jtnp«rp  this  injury*  with  fracture,  which  is  usually  a  less  serious  acci- 
dent. In  dislocation  tlie  shaft  of  the  bone  belonging  to  the  affected  joint 
is  not  (-horleiu^l,  though  the  entire  limb  may  be  shortened.  In  dislocation 
there  in  ntrtcn<^  of  niohility,  and  hence  the  talsc  p<iint  of  motion,  which 
id  wi  cliarai'teristie  of  fnu-tun.',  is  ubiteut  in  dl'loeution.  There  is  Du 
tontlcncy  for  a  dif^lm'ation  to  ivturn  after  iiiluetifm  iinlcHS  further  vio- 
lence is  exerted,  while  the  dofornitty  is  likely  at  once  to  rcap|*ar  in  s 
fracture  left  to  it^rclf.  In  dishK-atlon  thert"  is  often  jireseut  a  kind  of 
crepitus  M'lneh  inust  not  ho  mistnlccn  for  that  of  fmctnre.  The  crepitus 
found  in  dislcjcalions  is  of  a  iK-culiar  kin<l,  and  is  not  bony  unless  a  frae- 
ture  coexists:  it  is  due  to  bio<Kl-eU>ts,  lymph,  or  albumin,  and  in  mtae 
ca*«8  to  a  roughening  of  joint-surfaces. 


In  Kiiredutvd  disliicatioii  the  result  vanes  atvoptliiip  to  the  iK"iint  in- 
volved and  the  extent  of  the  iiijurj*.    In  the  hip  and  aiiklo  and  ilic  fOnmU 
(lt>r  ami  vlUfW  rbangt-K  iiccur  tlinni^h  the  i-tfurti»  uf  Nature,  by  nieaas  uf  I 
which  often  a  nioHt  jwrviiNwIihr  jitint  wcunstructMl.  Tlir  i-ctniicctivetl^Nie 
undergoes  a  cerMiti  amount  oC  condensation,  and  in«thani';all_v  pre\>'au 
tlie  b«id  of  the  dis|ilai?t-d  hom-  t'nini   failht-r  nN/islMi-f  fnun  it.--  nvvi  jioi- 
tiori.     The  active  list-  i)i'the  new  jtiinf  i-aiise-i  a  ecrtain  amonnt  nf  al>!or|w| 
tion  of  bone,  and  makes  the  jj;lijbuUir  head  move  with  com|wrutivi'  iTw\ 
llom  in  it^i  newlv-niade  tiueket.    The  irrilntiun  set  up  euutie^  iinilifenitiiin 
uf  the  ooniieetive  ti^me,  which  t>t  Mott  transformed  into  tioroiu  tmat, 
mid  artmiid  the  head  of  the  bone  a  oora]»lcte  wall  is  tbiu;  fcinowLllie 
inner  side  of  whieli  is  lined  by  flat  celU  wbieb  seenHe  a  pmall  oiiniunt 
of  fluid,  wliii'b  in   turn  jmitv*.**  to  lubricate  tlie  new  joint-(*rK'ket.     Oftwi 
Hoiue  ]jart  tif  the  synovial  iiiembnme  \f>  lorn  away,  and  if  noiiri^htil  ciio- 
tinnoA  to  sieorptc  some  synovia.     The  ehanm's  wbieh  oeeur  in  the  IkimJ 
ami  it-s  eovmnfT!*  are  of  interest  to  the  imtholo^ist,  tfinw  the  [icriofteiiiiii 
often  pnKltiei-H  brine  and  tlie  HbroiiH  liwsue  iiiidep^M-s  itiv*itir.itiiin,    TIm!' 
t>i-eM«iire  i>f  the  head  of  the  bone  <m   the  iK-ri(>s1eom,  wbi4li    i<>  mtl  <t> 
Im-hed  fnmi  the  Imne,  eaii^^'s  it  to  tnHinne  Irtjni  continual  irntiitien,  and 
tlins  new  bone  i.a  developed  to  aifl  in  tlie  formation  of  a  Ixiiiy  i-avity  fiiTJ 
the  ivcvption  (^f  tliL-  ilif»p]:icefl  bwid.     TMiring  these  eliJingc-B  ibe  urigiiul 
jt)int-?i<H'kei  JH-eftnief*  Kradimlly  obliterated  by  n  pnx-efw  of  ab^fonitiuo  auJ 
hv  tlie  developnienl  of  jjranujation  tiA^ne  in  the  bottom  of  tbo  MvilT. 
A  Ktmly  of  nil  cf  tliep^u  ehanjri's  ill  the  new  wK-ket,  in    the  liwid  of  llil| 
bone,  and  in  (he  nriirimd  jnliil-eavily,  with  the  hlr«Kl-vefwls  and  iirni 
imbedded  in  the  newly-formeti  inflammatory  tissue,  teuehes  tlie  inj[«ri- 
ont  les-on  tluit  the  »urfreon  must  not  overlook  the  dan^rer  of  attempiia?! 
he  violeiKx-  to  reduce  old  dinIocntion>i,  ftineo  the  rit^k  of  tearinf!  Vfwbj 
and  iiervei^,  and  even  of  cnuitiii^  a  fatal  isi«ue,  \*  tniuiiueni. 

The  caUBee  nf  dishu-atinn  may  be  dividti)  into  prcti>i'(,na«tt  nmll 
exrifinr/,  Aiiidii^  the  pn.ilI^'iMwing  oaum,'.-*  may  be  nientioniHl  imiHuili 
fni'tloni  iif  moveiiienl  in  a  joint,  the  male  i^*^,  the  udull  apt'  »(  0» 
patient,  the  arrf!«l.  nf  joint-<levelopment,  ami  senile  or  |t»liiiil<¥i(«l 
ub^jrption  of  the  head  of  the  bone  with  changes  in  the  j<iint-ciivtiy. 
Amuii^  the  exciting  causes  may  be  metitionei)  lueehanical  violean' am 
nuir^eular  action. 

Tlie  sierna  and  aymptoms  of  di>loej»tiim  are — difiturbanee  of  fundtrti 
of  the  joint,  iaterferenee  with  posaivc  morion,  sudden  k»?«  of  uu)ti'*i. 
abw^ntHj  of  the  mitural  e<>ntour  of  the  joint,  clianKU*  in  the  n-latiutirfl 
t)u>  niUKf'leH  idHint  the  joint,  alteration  in  the  .^Imiie  «tf  the  limb,  ]«'•■ 
tendpnu'sw,  and  wrliynmsii!?.  Ininmbilil^'  is  prt>sent,  with  il"  sh(»rleninf! "^ 
tlic^haft  of  t!ie  Iwrie,  altbouph  tli<Te  may  lie  .shortening  (»f  the  entire  liinl< 

The  aubeequent  effect*  of  disliKiitinn  vary  ait-tinliiig  tn  the  sjitrtl 
joint  involved  and  to  the  amount  of  violeiiL-e  cxcrcisol  at  llie  tiaM'  *^ 
the  reeeipt  of  the  injury.     The  future  ii.«<efulmi^  ui'  llu-  joint  diiMiii" 
upon  the  degree  t>f  .»ucoesfi  flttninc^l  in  the  rediictton.     If  flic  dli!tIortiti'« | 
is  simple  and  ih  i|nickly  rediiiiHl,  Ix-yond  the  fa<'l  of  a  flight  li^jdean'  •"; 
a  redisli»cation  nn  bad  ettects  may  ensue.     In  eerlaiu  eii-H^-s  iiaralr'if'" 
the  limb  may  fulloM-,  owing  to  a  eoneomitant  injury  of  the  nervt^    *'• 
on  the  other  himd.  the  di^iloctttiou  is  cumputiudi  auiputalion  nr  n'^'dxni^ 
ttiay  Iw  required. 
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T\u'  general  treatment  of  nimplc  ilisUtcstions  t'oiisiiiTs  in  the  inime- 
(HnUt  rwiiiciiuii  aiul  fix:ition  of  tlu-  joint.  Tlit-i-e  aiv,  Iiowever,  L-ertaio 
CBU«»  whidi  prevent  reduction,  sueh  tw  iiitrrvention  of  soft  [torts ;  loo 
small  toor  in  the  cnix^nle  or  too  rapid  licnliii^^  of  the  trapstitc ;  nt»orption 
of  tlw!  juint-caviiv  ;  tinil,  Hiiallv,  oljliienilion  uf  iIk-  tavilv  hv  ;:r.iuuliilitm 
tissue.  In  coiisitieriiijr  'lie  Hilpjcrt  of  n-diiction  llicn'  an-  i-erlain  iljuipris 
vvhirli  must  not  Ik-  ovorI<x)ke<l,  siicli  as  fracture  vf  ilio  Imne,  tearitip  itti- 
iKtrtant  vet^sels  lik4'  tlu-  HiiU^Ifivijin,  anil  even  itminlele  iivult^idu  ol'  tlie 
linih.  er^pefiiillv  when  .larvts'i*  adjuster  is  employed  under  the  inHiicnei' 
of  nniestlietii's. 

The  tiuestjiiTi  ii.-*  to  how  lonjiadi^hH'alioii  i-nn  exht  iind  yet  he  reilitced 
U  one  which  inTerf*!.-*  the  Kiirj;c<in  in  ei.nnoetifm  with  the  jieneml  |>rinei|>le" 
involved  in  the  trwitmein  of  thi.-'  injur}'.  There  ore  ivijorteil  f»M->  \thfre 
the  wrUl  has  been  dijiloealcd  for  six  yenrs,  the  shoulucr  for  twu  years, 
and  tlx*  hip  for  tKurly  three  mauthut,  auU  yet  iJuwe  di.sluc»liou!t  have 
been  ri-duced,  hut  ihey  are  i«nr<:inil  furioiiities.  Aj^  ii  nile,  after  a  lort- 
niglit  it  i-s  extremely  dittieult  to  iTiluee  a  (HuhK-iition.  In  lln">e  iLiyji, 
bow^f^■er,  n  rvKvtion  •nin  Ik-  made  and  u  u^d'ul  joint  obtuined,  even 
ihoiltrh  the  di.-'liM'ntii'n  Iuls  exi^led    tndctniitelv. 

In  eit-H-  a  fracture  eoexist^  with  a  (li^I(f(>»lion,  the  reduction  of  the 
dirlm^ition  t^huuhl  preitile  the  Irfiilnicnl  of  the  fracture,  and  in  nil  ciiacs 
in  which  i^hoi-k  i»  pre#«-nl  thenurgi-on  Khouhl  avail  liim<4^lf  r>f  ihi^  condi- 
tion to  re<luce  the  diHlucntJon.  In  voevx  where  s^hock  I*  extn-nu-  a  shitrt 
delay  may  he  ncocsanrj-  in  onler  to  ndopi  measuivs  lo  hrinp  ahout 
rvaction. 

The  treutment  of  wmp-nital  tli>i|iK-atiou  is  ehicfly  iHillUlive,  t*ince  Uw 
ab-em*  of  a  fully -<Iovcloped  jf»iui  makes  it  Inniosisjhle  to  re<luc<?  tlie 
diplnmtinn.  Some  lutientt^  ui^pt  their  movementH  to  the  limited  fimc- 
tion  of  the  |oint,  while  other*  Iind  n  nonjn.'uita!  di.i|<K\itlon  most  dis- 
tn'j^iu}!.  Tlie  liahility  t"  fall,  or  tlie  lox-  nf  minpletc  function  of  a  joint, 
csu  often  1m'  ovt-it-ome  hy  mhiic  f>|R?t'ial  apjtanitu.H  de>i^ned  to  mivt  the 
|N'culiar  exigencies  of  the  eiuno.  If  the  joiui  ii»  pnictieally  ujiele?!^  and 
the  jKitient  jH-rfwlly  healthy,  the  ([Uii-lion  of  forming  a  new  joint  by 
nidii-al  (ipi'niiive  inteHl-ri'nce  can  Ik*  conwdered. 

The  trciitmeiit  of  |»atholngical  dii'liHtation  iuvolvei*  the  t)uef<lion  of 
M!*ectiou  of  the  ilisvasiil  joint  with  the  lorniation  of  a  Jlilse  joint.  The 
roidtji  have  l»ecti  in  wmie  caws  most  sjitistiictorv.  The  operation  nMi>l 
tie  iH-rfnruieil  necording  to  the  j:eucral  priuriplc:<  involved  in  exsection 
(if  cliriwised  joints. 

The  trisitiuent  of  the  traumatic  variety  consifts  in  imme<liately  redu- 
cing the  dihlocjitimi.  The  nhjei'i  can  lie  neconipli^lH-tl  hy  manipuhilion  or 
bv  cxtelif^iim  and  eonnter-c-xten>iiin.  The  luanipnlative  metinMl  in  llic 
i*iniph"st.  luid  if*  frencnilly  siiece.s.>.fnl  if  alteiiipleil  durinj;  the  relaxation 
of  the  mu;*c|cs  wHif^Hpient  uiHtn  slio«'k  or  aiiii-ithe-Hiju  If  rtwetion  fnmi 
t^hiM-k  lui*;  taken  jilace  and  the  nuiscles  an*  in  a  condilioti  of  i^paiiunxlie 
mntnietion,  an  ana'sthetiv  is  indii'iili'd,  HiiUN*  the  nuit<L'les  htH-omc  at  mieu 
D.-laxct  and  iIk-  reilu<-tion  i>  ar«-onipli:<hed  without  any  ditlienltv. 

In  enipliiyiiii;  ntuuipniation  the  .•<ui'v'<-on  euileitvors  to  hhIikh'  iIh*  iIik- 
liNtitJDii  hy  n'laxiujf  those  iruwlcs  whieh  hy  their  cvmlmction  preveiil 
llie  n*tuni  of  the  lie:ul  of  the  hone  intt»  the  ht>cket,  and  at^i  hv  certain 
movements  io  make  tlie  heiid  of  the  dit^IiKnitiil  Ixine  travel  Iwclc  by  the 
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Fig.  131. 


Imvi'  \kh-u  nipiurwl,  imjiortuitt  veins  Iiavu  btt'H  torn,  main  nen'o-trunk* 
Iiavr*  iKfH  irreiKintbly  Ijiceniltfl,  Iwiu'-s  Imvc  Ikwi  fmctiircfl,  mu-^'lps  ami 
la'^'iu  have  l>eeii  inrii  I'mni  (heir  in8eitioi)9,  aixl  frt)>>^iviie  of  tliu  limb 
liiif  Imi'ii  i>ri>iIiiiH-iI.  All  tlicst!  mvidi'iils  Iiiiv<'o«\'iirn'(!, ami  in  Honic  (^m*?* 
M'ith  fotal  i\-?iultr'.  Sintx?  ilic  introduction  of  aiuesthi-ticii  tlieso  ijitalitit-s 
Imvu  Iki'ii  uummcaUy  It^sMTued,  l)ut  U  luiut  iiot  be  turguttcn  that  (lit- 
intliionrr  of  the  aiiiptithotic  i?«  in  itxclf  :]  wmrcc  of  yen-  groat  rlainivr. 
JarvitsV  luljiistcr  (Kig.  12iO  is  oi]e  of  the  uiunne  which  niv  eniiilovcd 
to  rcfhifc  old  di.-h)«itionpi.  The  inntruiiicnt  U  so  oinrfnicicil  that  cx- 
tt-noioii  i,4  niiule  by  a  ratchet,  aiul  n mil t<T-«?x tension  by  a  [•uriiu-al  hand 
ultiteliKl  to  a  h>i)g  Khuil  lixi-^l  t<i  tlie  hnih.  The  S|Kiiii.^h  u'indl:i>^ 
(Kig.  I'M't),  as  i^ug^-stt-d  by  (Jilliert,  and  the  Bloxam  " <lislo«ition 
tourniquet"  (Fig.  Kll)  are  nls<i  ein)>I()ye<I.  IlijUKJcnites  desipieil  nn 
iii.-itninicnt  for  the  purpose  of  nMbieiiig  olil  di.slocalion».  There  arc 
<nhiT  in)*tmuieut*  with  ifilaiii  uii't.-hauiat)  vuri- 
niiniis,  all  of  which  Imve  one  coinmou  object  in 
view.  It  wems  luinecesMiPy  to  give  any  siK-cial 
Ui-MTiptiiin  of  the  ditleivut  varietieH  of  a]ij»arutua 
imtiMMtl  for  this  purpose,  since  their  cniploy- 
ment  has  been  practically  alKiiuluneil  oti  iK-<.-ouut 
of  the  inlnHhiction  of  niaiiipuhilioii  und<T  an- 
(C*tlicj*ia,  an<l,  hi  the  event  or  fjtiliirc  to  rwhice 
the  difihrnatiitn  hv  iliis  method,  it  is  preferuhle  to 
rut  down  directly  ii|t4in  the  Joint  ami  ilivide  all 
fcti'iicture^  rifTeriiig  any  olwtruction  to  the  rwhic- 
tion.  srnipiii<j  out  llic  jointH-avity  if  ncc«s«ir)', 
and  returning  the  licad  of  the  bone  into  it.s 
pmper  place.  This  o|H*nition,  with  every  iiiiti- 
i«eptic  precaution,  is  inimeii.'4nnd)ly  safer  tlian  the 
ii««  of  aay  of  the  powerful  instrnnii>ntj<,  with 
the  exe<>pti(tii  [K>rhnpt«  of  the  compound  pulleys 
(Kig.  I."i2),  which  «-.ui  be  n.a<-<i  with  a  i-ertain 
oiuouut  of  mfety  in  fareftd  hands.  Malgaigne  Iuls  laid  down  the  nile 
thai   iii>   fore*'   iM-youd   440   pounds  .should  ever   In*  enijdoyed,  and  a 

Fltt.132. 


(VitDtMuail  piiUry*,  ami  rli^c  in  wtilrh  one  «u(l  nf  Uiv  iiuU<.')'*rot«  la  &u>ii.iiv'l. 

dynamometer  <ihnuhl  be  attaeh(>d  to  tlie  pulleys  in  order  to  oaoortoin  the 
preciee  amouul  uf  force  e-.\crci-c(L 
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In  some  eases  specially-constructed  forceps,  or  lliu  Imlinii  puzzl«(s» 
iwgft  626),  or  iJie clove-hitch  (Fig.  13^)  with  u  wet  lowcJ,  inay  bfcmi)^^!! 


Pki.  133. 


Clovvhltcb  iHrl(^h»«H. 


with  cotupamtivc  sufety  under  ttie  infliien*^^  uf  an  anic^hetic.  Subni- 
tuuctmtt  division  uf  tendons  often  aiils  the  surgeon  iti  the  accomuliiili- 
nirttt  of  hi(4  oltja'it,  iiml  thiii  simple  dpcnttiou  eatiriot  he  too  hiphly 
rpcomnK'iiditl. 

Ton  |>n)U«ij^tl  extension  r^hoidd  nevi-r  Itc  uinidnved,  ?iiiicr  -eriiviu 
dnriiiip-  iiiu  nr'iM-  fn»ui  this  cause.  No  .•^iiyt'on  kJiouIiI  i-oiiiiniic  iii-nni- 
nmit  «'Xt<-nsum  <iV(!r  twenly  e<>n*ecutivc  niinu(*-s.  All  ndhc^itiii--  siiouM 
be  hniken  up  as  tiir  as  jKissible  Iwfore  u[>plyin)£  the  extentliiiir  ""J 
eotniter-extetidinj;  t'orce,  lis  thie  ih  often  of  t-i^ial  iK-iiclit  in  ;mtiri|iatii'n 
of,  mid  iu  eoiijunelion  \vith,  the  eni|)loynient  of  femrtni  ext*'nsioa. 

AftiT  a  dijiliMiatioii  liiis  hec^n  nucwsr-fnlly  re(hioi'd  thejohit  ithinildl'p 
iimiiuvubly  tix<il  fur  at  h-ifl  a  wwk,  after  wldt-h  time  the  dn.f*'njp 
Hhuiihl  Ik-  rentoved,  :iiid  a  bli^lit  aiiiuiint  of  jpaiiMivif  uiotimi  employnl  )■• 

fntvont  adhesions  and  tn  ovcrr'citiic  nny  wmtraction  lA'  the  milficlrtiaMl 
[^.unents.  Active  motion  slioidtl  wi  he  |M-rniitteil  fur  ut  leiifst  n  (<'«- 
ui^ht.  unit  in  r«iirie  j<tiii(.-<  not  for  a  month,  ^iinee  thi^  ini^ht  pntwke 
inri:inini:iti>ry  rencfion,  t«ir  nnow  the  wjiwnle.  »n<!  oiiise  a  i-ti-iiriTiKv  of 
tlif  dislocation,  Iti  ca^e  iiny  ^titliiess  or  rij^dity  i>f  the  joint  reiiuitRS 
pilvanism,  miii^«si(^',  sliani[MH>tn^,  and  iiiunctioiiB  of  oil  ofb<>n  u;«>i:^(  io 
re(4t«»ri[ij;  the  usL-fuluess  uf  llic  joint. 

'Phf^  jTcm-nii  trt^ntment  of  eomimnnd  disloeations  is  Inrj^-lv  inflwww 
hy  the  |wirtienlnr  joint  iiivolvetl  and  the  extent  of  the  joint-itijiin'. 
]k>H<k'.s  tile  diirplneenii'nt,  the  xoll  ti»riUi>!»ulnmt  tile  joint  un*  lareniud,  iltf 
lipitni>iit«  lire  t4irn,  the  "^ynoviid"  ea|>-ide  in  (Hiehed,  and  the  IcikIiMik 
mnsclts,  !iud  vcj*>ii*U  wre  ruptunvl.  In  .smic  <iws  n  frw-tuif  encIi-•l^ 
nnd  this  extensive  d!imi^r<->  givuis  rise  to  inlliiiiimation,  suppunt'^ 
arthritis,  :il).'*ce4s,  ccUiilitis,  iind  even  pinprene.  The  eomlition  whwi 
ctinfnmt.s  the  finrj^fcon  ii^  fierioiis,  not  onlv  for  (he  fnion.'  iiHefnln*.-'**  •* 
the  joint,  hut  for  the  life  of  tlie  patient,  'i'licn-  are  liini-  plnn*  "■ 
treatment  which  nuiitt  Iw  <tm!*i<h"Ted — cfnitMrrnfirf  j^inj/rry,  fir'in"'^ 
in^clioH  t}/  the  joint,  and  amputation.  The  p'Uend  mlcK  piverniii^  'I' 
Biiiyefm  in  this  dilorania  hove  already  heen  mentioned,  unri  e«>n!«i--<  '^ 
con,«ideralii>u  of  the  wiK-ciMl  jiiinl  invf)Ive<l,  the  age,  onustitution.  ■"" 
)iyp*nie  siirnnmdiuK«  of  the  |iHtient, 

Consernttirc  (i-aUittf.ni  involves  llicfjitcstion  uf  tlic  pretiervntion  of  t^ 
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joint,  without  at  the  ^me  time  exposing  tlie  |Mt!ent'«  life  lo  too  gnmt  a 
rink.  Ill  nil  llio  joints,  rxrcpt  tnp  kiu'c,  iC  tlie  skin  is  not  fi*Tiuiislv 
(Inriiiigisl  and  tin-  vesst-ls  an-  uninjinvil,  rouriiTvaUsni  can  l>c  imu'ti.s*-<l. 
In  lliL'  aiiw  <•!'  (lu!  knee  tliis  plan  (.■uii  \w  mloplt'd  only  if  tlic  vfsst'ls  urt* 
iintnJMr[><l,  llir  ivilit-Mt  is  voting  :inil  hfnltliy,  and  tlic-  unntiii  in  iIr>  'rtii'i 
]>itrlH  Mnmll.  To  nifot  with  siu-tv.-w  in  the  <^-<jnsen'ativf  plan  tlie  i^A\ 
lutrti^  iilHtnt  llu- joint  slionltl  Ih-  rfnili-itul  iinnicdiatcly  iiM'|tti(',  ihc  uomid 
if  xniall  Hlionid  In-  >iiftjriontly  enlatwd  to  ennlijp  tlio  f-iii^r^m  to  cxjilorc 
lliomujildy  llu*  joint,  which  slionUI  oe  irrijpitod  wiili  a  wonn  Inphloridc 
rtojiition  ot'  1  :  lO,(K)ii,  nnil  llien  a  tar^'-siziHl  niMx-r  rlminu^'-tulM-  intro- 
(1iu-«h)  into  and  ihnm^h  llif  joint,  ^t  tluit  oni*  end  at  lc;i^t  is  in  tlit* 
di'}H.'ndrnl  ]>ortion  of  (lie  joint.  Tlnr  i-idargi-d  wound  ran  Ih>  snturitl  y^i 
U  to  cloee  it  mifficiently  to  allow  the  tube  to  pniiivt  flimli  witli  the  «ir- 
faee  of  the  !*kin.  The  [wihs  iin*  now  tlioroiiglily  affnin  irnj^utitl,  and 
antiseptic  drc**in{p»applitil,  oviT  wliirh  nlw»rl>fnt  (Litton  -ihonld  lie  plart-d 
»o  aw  to  inrlnd«.-  the  entire  liiiiUan<l  a  p!it»terH>r-l*Hris  Uindap^'  MUp|>otivd 
with  a  I'cw  strips  rif  tin  or  zini:  to  stn-n«;iln'ii  it.  In  ihrt-i-  in  tivi?  tiiiys 
a  fcnestrnni  shoidd  be  cut,  the  joint  upiin  irripiKHl  tlirongh  thf  inlic, 
whtcli,  if  thi-  t('iii[H'nilun',  pnl^K'.  and  nr^^pinition  un-  iinnnnl,  itin  fillier 
he  i-ntin-lv  rf-niovc4)  or  at  h-iist  sliort«-n«-<l,  iin<l  Itnally  rcmitved  at  ii  sidv- 
M-<|U4-nt  divssiny  in  forty-fif^ht  Iioiii>.  Thiji  dn-ssiitjj  sUonld  Ik*  nunlin-lcd 
with  thcsuni'aiili.-cplie  pivi-initioiisanil  nniler  conlinnoiis  irrijnilion,  \\n- 
ciwly  in  the  Kun*-  manmT  a«  ihr  inilinl  dreA-inp.  The  pla>trr -Imidd 
n*nuiu  on  for  at  leu^t  four  wecU:i,  and  then  gentle  (Hns-^ive  niution  shoidil 
be  <'mplov«!,  nnd  at  the  expimtiou  of  two  addiiioniil  wivks  n  limited 
ain<»iint  of  ui-livu  motion  shonld  be  |tennitti.*d.  If  l\\\^  plan  liab  failiKl, 
Mippnnitivi-  artliritir^  ensni-s,  and  u  secoiuliiry  n-»eetion  or  iiinpulation 
initr<t  III-  |M-r(iiriric<l. 

I'rimnri/  ixriniun  of  the  joint  i*i  lh«  »woiid  plan  of  tn,«(nn'nt  wln*n  tt 
if«  not  tiint^idcntl  Ik's!  to  atli'inpt  t'OMs«*r\']ilivt.-  nicisiires.  In  this  cuw 
the  joint  if*  widi'ly  o|n-ni.-di  the  Kmwt  piecf-s  of  comnn'nnttHl  hone  are 
pi'iiKiVt'<lt  the  lorn  Inwi-ia  is  ml  away,  and  the  wiinnd  is  rendep('<l  aseptic. 
In  the  sIhinldiT-,  cIImiw-,  \mst-.  and  ankli--joint^  a  movaMe  joint  slioiilil 
III*  wenriHl,  while  in  the  knee  nn  oisscou^  ankylosis  is  pmljgihle.  tViiiiiiiT 
exeisionH  niv  very  unfnvomlile  as  eoni)KH-i-d  witli  seeondnrv  n'.^eetions, 
and  a  tunw  uf  priiuur}'  i-xeixtou  under  thc-j^-  eundition.-^  ^i\m  hm.'  lo  gix-ut 
aiixii'iv. 

I'nuutrtt  amputaiion  ij»  indient«l  where  it  is  not  best  to  nltempt  either 
a  pnn.sen'Htive  uliin  or  a  primary  exdsion,  and  iher^'fon'  enilir:ie<'s  n  elass 
of  onse*  foniid  ni  elderly  persons  in  whom  the  joint  is  wHonsly  domngcil 
uud  the  nuiin  vc^iv^c-ln  are  torn. 

Dl.'^I/M'ATHix  iiK  TilK  Kills  is  iH'Idoni  oliserved,  Rinee  they  have  vi-ry 
ItinitHi  motion  anil  great  I'lasticity,  and  are  helil  together  )tv  strong  lig- 
iiini-ntt«.  The  rilis  may  he  sepanitctl  fnun  the  l»odii-w  of  the  verlehne  in 
fnK-cnn'  of  the  siiine,  in  whieli  ens«*  ihe  head  of  the  rih  is  fonnd  lying 
u{"*n  th)'  fmiil  ni  till'  -tpinij.  The  ribs  may  also  he  dislocated  in  eonse- 
nncnei'  fif  severe  faII(*,or  even  bluwH  u]>un  the  baek,  witJi  or  without 
fnM-tnre  nf  the  iqnne. 

The  iDgna  and.  eymptoms  uf  thiti  dtt<location  arc  ohiienre,  nnd  an^ 
KcnemJly  nrrived  at  hy  exelnsion.  There  is  a  depre<isi(n),  with  no  ere[>- 
ituiif  but  with  a  jK-etdiar  gniting  >onnd,  i-aiiM-d  hy  the  head  of  the  rib 


R14 


DISLOCATIOyS. 


riding  ou  tliu  frunt  of  the  lipiiiti  wb«u  the  rib  is  pushed  froiu  the  froiil; 
the  pain  U  wmu-timesi  vi-ry  wvcre. 

The  treatment  is  siil)stiinti:illy  the  sunio  an  it  would  be  in  fiicton 
of  the  bone. 

Di8i/x:ATif>N  OF  THE  OARTii^oE*  fftun  Tiie  ^cmum  occnrs  pfipMiaQf 
in  young  pfHt|)le.  The  tin^c  rib,  haviu^  do  i<>iiov)aI  oimule  unil  tiw 
joint,  is  S)  pn>trtrtcd  rliat  it  is  nut  liablo  to  dislocntion.  The  swond  t« 
the  seventh  ribs  nuiy  ln-corut  dicilucatt-d  sit  thi-lrjiniction  with  the  •'tcraiitii. 
The  awitk'iit  ni:iy  \h.-  i-onipHoiii^l  uiih  fnirlun*  nl'  ibf  sternum. 

(>tKTr>-s'rKiJNAL  !*isuK"AT!r>N  mny  (Kvur  as  II  r»'«ult  <tf  11  blow,  nr  in 
fonj^.-tjueucp  of  a  sudden  violent  ctimprcssion  of  the  chest,  or  even  by 
mu.'4>ubr  lu'tiiin. 

The  mgna  and  symptoms  arc  the  pn.'^^uop  of  a  MiboiitancfMia  Imivir 
u\wnv  thi!  fn>tLt  iif  the  t^tvniiiui,  pnKhiucd  by  the  dii^Locatod  cartilage,  and 
wverr  |»nn  ttv^r  tlte  sit<^  of  iho  injur)-.  ^m 

'r\u:  troatmeut  <*'iii^i^t'«  tu  rtibii.-in}r  tlie  diflm-ulion  by  making  tit  ^^ 
]xitient  a.'isuirte  the  [m^itiou  nf  i>]ii><tbiit<)ii<iH  iin4l  pti.-^liiiig  the  pmjiv^lin^  ^H 
end  into  ilj«  proper  ]>hice.  If  the  |Mli(^nt  is  nnalilt*  voluntarily  to  aw>ume 
this  poisitiiiii,  a  sand-biig  oiui  Im  ])lfu.vil  Ixttween  the  k-ii|>uIil<  uikI  (he 
shoiildt'is  pushed  bm-k,  whfo  the  <iiwhK«i.'d  end  will  nyually  rewimriu 
normal  |Mwition.  A  Hmi,  hanl  compile^'*  -ihotild  Ir*  plac<*d  over  iIh' trw- 
l(H>at4Hl  eai'lihijire  and  held  in  sitii  by  broad  strips  of  ndiieit^ive  [^loirttT. 
whioh  .nliould  encircle  the  tlmiux. 

UlteI.lx:.\TJoN  OF  TIIK  SIXTH  To  THE  TENTB  CARTIl-iOBS  fltmi «» 
aiioth?r  cKxtin^  as  n  nvult  of  a  full  uiM)n  the  baek  or  in  oou^^iiiintiT'f 
tt  violent  eonlraction  of  the  pectonil  or  aUlominiil  miijic'le!i.  'I tie  il|>i«P 
inurytn  of  the  lower  airtiliip.'  .slips  Ijeiiditb  the  up|RT  eurlilu^'. 

The  eigns  and  symptoms  are  §evero  pain  and  pruniiuence  uf  tlte 
cartilap*. 

The  troatment  eonfliRtH  in  ini^tructinfi;  the  [uittent  ttt  tuk<'  a  doc|i,  full 
in.Hpinition,  and  then  atletnpliiiK  to  diaeng:igc  the  dinsloeut^.-^!  cartil^- 
The  siune  kind  (if  a  luiiidrip-  whieb  is  emiiloytHl  in  fnu'^tiin*  of  dii'  til' 
slumhi  \ie  anpliitl  with  ii  inmipiirss  over  the  .site  of  the  !e>inn.  Thi-*iril! 
hetp  to  hold  the  dishK^led  end  in  place  am]  serve  also  to  re!<truLn  tliv 
movements  of  the  IJinnieio  imrieleB. 

DlfiT.OCATIos  OF  THE  STKHNTM  otTun*  at  the  junetiuu  uf  the  uianif- 
brium  ^vith  the  f^Iodiohis,  wheit;  mi  ai'thi-odiid  joint  cxii^lit.  The  injury 
U  caused  in  the  sjinic  manner  il-*  a  fracture,  prosi-nt.-*  many  of  thosM* 
signs  and  sympluiiis,  mid  retjuirtsi  the  .same  tnyitment. 

l>isijK!ATio.NH  UK  TiiK  CLAVICLE  (MvuF  either  at  the  ?teroiil  uf 
acromial  end.  Thei*e  (lislocsitions  are  extremely  rare,  on  account  of  ''•<■'  ^j 
clreiijftJi  of  tlie  sdiort  lliianicntrt,  and  in  this  nwpeet  difler  fmm  (tv-  ^M 
tnrpH  of  the  clavicle,  which  arc  exceedinjflv  common.  Di^localicn  «•  ^fl 
thf  clavicle  at  the  !>tenuil  end  may  be  forwurtl,  iHiekwanl,  or  upirtfiL 

The  /ortmrt!  difilocjition  i>i  eaiwd  by  «inie  violrnee  applied  l"  ^ 
acromial  end  of  the  ela-*  iele,  by  a  (idl  njmn  tlie  fituit  of  the  sIiouMrf.  "f 
in  bending  (he  nhoulder  sudtleidy  burkwml  in  irrliiin  gj-mnnstio  wt"]'*" 
mcnt«.  T!ie  wiiter  Iul*^  wen  ii  di.-tlncalion  >»f  the  clavicle  occur  inphyi^ 
lawn  teunii*.  The  dislocated  cud  of  the  chivicle  Ii***  uinui  ihe  trttnt™ 
the  stenmni  just  bcni-.itii  the  articular  facet,  and  upon  tne  stcEiwI  ofip" 
of  the  Ktenit»-cIei<lo-tna.'stni»I  mui*clc  (I'ig.  I;}4). 
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ftlnloualliici  of  the  ■hrmiil  nutl  ot  tbv 
clavicle  forwnnL 


The  si^rns  and  symptoms  Mxislst  of  u  Riubviitaiieout)  ttuuur,  prudue- 
inj;  a  proniinpnce  ii[M)n  flu'  JVunt  itf  tin-  iiuiiiiiIiriiiMi ;  the  iibnijit  rniling 
of  the  clavicle ;  tlie  .-ilHH-t^'iiiiig  iM-tMet- ii  tin-  fihniildrr  nwA  \\\v  mesial  line 
of  the  stcrniini  a.-*  rumiKinHi  with  llie  it|i|«K*iU'  sitic  ;  tlu-  inclination  of  the 
b«id  to  tht  affected  aicle,  owing  to  the  fact  that  the  stenio-clci(li>-n]a*loiJ 
nin!rcle  is  made  tentw  by  Llie  )irotruhitin 
of  thf  elavirl«  ngniii.>it  it ;  and  severf-  jmin, 
iiicn-aswl  by  any  niu^'emenl. 

The  treatment  t'unf^iHtjj  in  iir:u\in^ 
Iiack  siniultrtneini.^Iy  Jmth  shoiililors  by 
jilacinp    the   knee   in   the    intcri«a|mlnr 

sjiaee,  and  then  having  tlic  end  pusliei)       -v  ' "  "■,         ^.-^ 

into  it**  |m>j»er  phiee.     A  firm  co»i|»rtw*         ^*\>  •  if^"^'^ 

«hnnld  \n.'   inuiictJ lately  applied  ovtT  tbc  ~ 

die  of  the  dislocation  iiiid  hi'Ul  in  jmViJ  by 
lulbeMve  phu^ter  and  Imiidapi'S.  If  the 
dishicnted  cud  h:w  a  tendency  (o  i?lip  nut, 
awl  thus  tu  tfliu-e  the  derormltj'  to  rwip- 
penr,  uiid  if  all  the  rircnmstanccs  are  iavorable,  the  di(:Ii»ejitrd  end  can  he 
fa-^tened  bv  a  melulttc  suture. 

Jjisiocntiint  o/  ihn  cfftrir/r  hachvtirti  oeeiir'  In  conM'<|nt'nce  rif  »  kick 
fmm  11  luirsir  or  a  fall  mKin  the  j^houlder.     The  diwloiuiiion  may  1m- n 

Iiatholojfiind  one,  sceimdary  to  lateral  cnr\-atnre  of  the  (•nine.  The  di»- 
*KTiili'<i  end  may  be  th^n^t  backward  ami  slifrlilly  npwaru,  just  almve  its 
nariirdl  iMifition,  or  it  nitiy  lie  pnshetl  downward  just  behind  the  .-tcrniini, 
lH-]iealh  the  articuhiiin^  lacet,  ncEir  the  origins  of  the  t<IenK)-hyoid  and 
Rterno-maslold  nuiseh's. 

TIk'  signs  and  symptoms  ciiii.«if«t  of  pain.  lo«>  "f  function  of  the 
nWkrlcd  arm,  turning  of  the  head  lowunl  the  di.-located  nde,  approximu- 
tinn  of  the  shoulder  to  (he  mesial  line  of  the  sicrnnm,  r  fossji  at  the 
articular  facet,  dygpnusi  from  prewiire  on  the  trachea,  or  dyf^phagia 
from  pompression  of  the  lesnphagiiH,  or  rlirtnrboncc  in  both  n-^pimtiim 
ami  deglutition  if  the  disloi:;iteil  end  is  dnveii  tlnwu  Ijcbiiid  tlic  ,-tcnmm. 
If  the-  end  of  the  bone  ilc«'cntl!*  low  enough,  it  may  by  jiit's-iuv  im  the 
sulH>hivian  apten-  cause  diniimition  or  eesaatign  nf  the  radial  pulse,  or 
by  pn'-^nre  niM)n  the  braehio-cepbalie  vein 
prevent  tin-  n'tnrn  enrrent  in  the  vefi:^'] 
iinil  eiuiM-  iKissivc  hyiM-nvmin. 

Treatment. — The  ilisloeatiou  can  usu- 
ally Im*  n-duced  by  the  niwnis  aln-fidy  dc- 

wribtnl,   but   in  ease  the  Imihc  cjinnol  l>c 

returned  to  itn  proixr  position,  imd  dilH-    >fc"^^       ^^  K,        """"^^ 
eidty   of   respinition   and   deglutition    is     ^\     •  ^^ 

preK'ul,  the  eu'l  of  the  bone  should  be 
i%viil  oft*  to  relieve  the  pres,-»nre.  This 
)r<Hfdiire,  however,  i-  wldom  neces- 
sarj. 

Dinfoceilion    of    fhe    t'tnvielf.    upieard 

L'urs  as  a  rcMilt  of  indii-ect  violence,  and  is  excewliogly  rare. 
The  signa  and  symptoms  aiv  tumor,  formed  by  the  pnyecting  end 
Iwncath  the  insertion  ot' the  sterno-eleido-nia-stoid  museletFig.  l-i-Jt; 
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Dlslocatlnn  f>r  Ihu  dTcra^  rod  of  iho 
eUvlclt  npwitnl. 
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uhurteriinpt  fi'oni  the  tip  of  the  shriiilder  to  the  meitial  line  of  the  l■1^;^ 
niim  ;  rH-cusioniil  dyspiura  from  im-.^Mire-piriTti:':  iinil  H>iiictiiiii'S(ly:<pli^!u. 

The  treatment  is  -iiilHtuntijiIly  the  siime  as  iiii-s  ahx-JHly  Iwcii  ilesfTikxi 
ill  rni}iiui.'(i<ii)  tvilli  t>tli<.-i'  tlUhiciitiim^  of  thi?  \xt»e.  In  addition,  nn  axJ\- 
hirv  imhI  cjin  U-  I'lnpiuvcd  u^*  a  riilcrMiii,  w*  us  to  iiise  (lie  arm  n.-*  a  \e\er, 
rtiul  thus  ihf  davit  If  can  l»e  drawn  away  from  the  mesial  line,  i\nA  iicdi*- 
Idi^itnl  cial  liy  mnniptilation  he  piutheil  into  the  artieulatinj;  mokH,  vUm 
it  ran  lif  r«*lain<'<l  hy  t'(Hiipres.>*es  and  a  Vdpiaiii  <iivssin^,  with  iho  t'lbtw 
br<«ii(»hl  w<'ll  for«iiivl.  It  if*  often  very  illtfii'ult  to  kwn  the  di-lKcaled 
end  ill  \t\i\vv.  and  if  the  arm  is  rendi-ix-cl  uH>le.-^  hy  ilie  iM'nimni'ath 
unr«hnid  dishimtion,  it  can  Ih'  wirt-d  to  the  sternum  hy  an  antupptk 
upcratioii. 

ihtthrftfions  of  ihe  acromial  rnti  of  the  vfariele  are  not  so  frecpk'Bl  w 
at  the  -■<t<:Tiial  einl,  on  necmint  of  the  .strong;  ennoid  and  lni|R-roitl  Vtpt- 
niPnts  which  hiiiil  thi^  pirl  of"  thi*  idaviclc  down  to  thi-  .-*uipnlH.  t!» 
aer-i<hiit  iisimllv  ncH-urs  as  a  rrsiilt  of  a  si-vere  hlow  njwin  the  Imi'k  (Brt 
of  the  .shouUh'r  or  of  a  fall  from  u  lit-ij^it  upon  the  out*'r  ]>arl  v(  \h' 
Kliontder.  The  hone  may  lie  ilii^liH-ated  upward  or  downwanl.  En  thr 
upward  variety  the  end  of  the  Ixine  in  found  upon  the  sink^rior  *iirfiw 
of  (he  :i<^MTnion  pnn-ess  of  the  senpula. 

Bi'sichs  the  pnsfiirc  of  the  tumor,  ilie  sigTW  and  eympioma  ant 
severe  iKiin.  iiialiility  l«i  use  the  ami,  ^h-pre-vsiuu  of  the  atTei-i*il  -hi'nl'W, 
ujiproxiniation  of  the  shoiihler  to  the  mesiul  line  of  the  lilenmm,  ienir<l>" 
euin<e  of  tiio  arm,  whieli  hati}^  ehk^  to  tJie  side  of  the  ihurux,  iuui  oili- 
trartion  of  the  elavieular  portion  of  the  ttnpexiui«  mui*ele. 

Th^  treatment  eotisi^ts  tn  redueintf  the  dii^lfH'alttl  end  hy  pui^hin?& 
down  into  iis  soeket  afU'r  drawing  tlie  shoulder  well  haekwanl.  Tlf 
axillary  pad  may  Ik*  rie^-e.-wiry,  in  uliicli  ease  it  aet**as  a  fiih-nim  :unl  tbt 
hiimeriisHs  fi  lever.  S<)nietiines  the  arm  nin  he  raiMnl  to  a  ri^rht  iiiij!lf 
with  the  trunk,  iiad  in  this  pot^ition  the  dish^eatioii  will  t^lip  into  nlsn. 
The  tRi|>e7.ius  miisele  lia.-*  n  teinleney  to  elevalie  the  disloeiited  en<Ii  noJ 
if  il  eim  l>e  I^ilateil  and  divi<led  by  a  lenot»nu*,  the  tli>plae^-<|  i-ni]  will 
be  hehl  in  pliiee  until  the  tendtin  has  unile<l.  When  the  hone  ha*  Invd 
rtiliieeil  f/reat  diltieidty  is  found  in  liolilin^  it  in  plaee.  ('om]m'44t*!^ln^'v 
been  used  over  thi-  eiidj  and  iiw^'  l)iiiiiid  dnwii  firmly  hy  lonjt  Ktri|»  "f 
riibtwr  or  iidhesive  plaster.  The  skin  soon  het-omes  exeoriatefl  hyllif 
plaster,  and  the  [mtieni.  is  unable  to  tolerate  the  drt^ng.  In  thrM*(«M 
the  metiitlie  suture  un<ler  pro|>er  antiseptic  pn'eantions  i-;  indiraited,  iW 
the  iNine  run  tliii^  he  itermatietitly  lixed  in  its  pni{N'r  [losilton. 

DUlfHinluiii  of  thr  tiniimiii/  rinl  tlowiiiruiil  i^  nil  ex(xvilinulv  "U"" 
act'ident.  The  injury  is  the  irsult  of  a  blow  from  alHive  din-irllv  upon 
the  elavicle.  or  a  fall  in  which  the  ImmIv  is  thrown  forward  and  (he  !>"»* 
of  the  fall  impin-,'^.-  uiHin  llie  upper  ^-urfaoe  of  the  elavieU*,  Id  thi-<Iii^ 
l»K!alioii  the  ucromio-elavieuliir  ligaments  are  ru|ttun'd,  and  iJie  ctvl'^ 
(lie  hone  re-*ts  upon  the  enpsule  of  the  sihoulder-joint,  or  it  may  diSCcO" 
and  be  found  iMmcjith  the  enmeoid  priK-es^  of  tin-  seapnla. 

The  eipns  and  eymptoms  ure  projertion  in«'anl  <if  the  suppriorBBgl* 
of  the  Miipnla  and  orotni^iou  outward  of  the  inferior  an({lu  of  (he  flWW 
bone,  jn^-nt  jmin  ana  tendernesn,  marked  depression  over  the  inurf  ** 
of  the  aeromion,  inability  to  move  the  arni,<(md  projection  of  llw  aSW" 
noid  procf-s. 
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Thp  treatment  cnnsiste  in  mliicinf;  the  iIif<Iocntinn  bv  (IrnMrinfc  the 
^i.ml<)i.-i>  out>\-ai'd  uiul  backward  ami  jxifliiii);  the  interior  anjrle  ol'  tlie 
W»p<il»  iinvanl.  The  rt«i»ula  rthmitd  1m-  hi'lij  in  mfit  hy  <'nm|in-A>K>ft  in  a 
maiinrr  jjimilir  to  thnt  ilcsorib«I  in  trr-atinp;  frofiiirt-s  of  this  Ixinc. 

Jiin/myitiun  vf  thr  cUtrirle  Mimultnwtjuxiy  td  (he  avrvmiun  aiui  niitixni 
nuln  lui-n  lH-4-ri  n-piirtifl  Uy  a  fi'W  Kiir^iiim.  The  Hocidetit  mxnirred  in 
t'alU  tijKm  ihf  back  of  lUv  hliouldor. 

The  signs  and  symptomB  ure  IJiohu  tniJii.'iitLHl  in  thi>  nvtuei'live  (lift* 
liKratimts,  and  the  treatment  oonBists  in  re<luctioii   by  tJic  plan  already 

dfMTilM'<J. 

i)lsiJK.*A'ri()y  or  TllKWAl'li[>A  (K-eiirsos  II  i-ewih  of  tlic  Ixme  slipping 
from  under  the  tendon  of  the  Uitiwinmw  dor^i  muwele,  which  tnivenses 
and  coven;  the  inferior  angle  of  the  ^e^ipula.  Tliis  Ihiik*  niay  ahn  iH'eoine 
diiilorttted  as  a  rej*nlt  of  jmralvsi''  of  the  (H-rnitiiri  inngnus  intifiolc  nr  the 
Itmp  thoracic  ner\'e. 

The  sisns  and  symptoms  are  a  wiiijj-like  pnyertioii  of  the  dor«d 
lx>nler  of  the  iiif^-riin-  aii;,'!(_'  of  the  ?iea]nila,  and  l(»t«j  of  iiiution  in  wrtftin 
raovetnent^  of  the  iirni  and  .>hoiil<ler. 

The  treatment  (■<»n^i.'«t<<  in  n>pbiein^'  the  Uine  under  the  hitit^lnintf 
dofRi  tiindon  and  hirlthnj^  it  in  it^  prupi-r  iMwition  by  ecmipn-Rwtt,  M'hieh 
in  turn  on*  held  in  phii-e  hy  wiine  upimiiitus  similar  to  that  employed  in 
fraeture  <if  the  ril>.  If  the  dip>|i1a<:eMient  xh  <hie  to  [KinilywiH  of  the  nuif- 
I'le.  hy[i<Hlerinie  iiijectiitiiy;  of  ^tryi^hnia  into  it^  ^iilihtitiice,  e<ind)iii<Hl  with 
the  use  nf  r-lrt-trieity,  inm,  and   imiwa(»e,  will  often  relieve  the  troiihle, 

Olt4i>:K"A.Ti«)N  OF  THE  sHori.DER-JuiNT  o<x'ur»  more  frequently  llian 
dhthK^iition  of  any  other  joint  in  the  Ixuly,  forminfr  a  little  over  '»(l  per 
cent,  of  all  dif.k«ci»tiout'.  Thin  laet  \»  due  to  certain  aiuitoniical  feature)* 
4if  the  joint,  siu'h  as  ^real  frretloni  nf  motion,  slmllowiie.-i$  of  glenoid 
i«viiy,  laxitv  of  eap-*ulnr  li^kment,  absenee  of  murteleiN  adapteil  to  give 
•supjtort  and  ptrenijlh,  and,  linally,  to  the  iiunienw  levera}j;e  owing  to 
the  h-nifth  of  tlie  ap|HT  extremity. 

The  »)iouhler  may  l)e  dislocwted  by  itutircrt  riotcHce,  as  a  fall  «]k>u 
tile  elliitw  t»r  hand,  or  by  ifirrt't  riotrnn-,  jm  n  wven.'  bhiw  u|h>u  the  ante- 
rior or  |ii»^ti'ri(»r  p;irt  of  the  «honlder  while  the  arm  is  Kr]wnite<I  fnmi 
the  ij"»«ly.  or,  Hiially,  by  muii'utttr  oftiou. 

The  varieties  of  di-^lixration  of  the  idionhh'r  are  HutK-onieoid,  Htil>- 
glenoitl,  »ub!4pinou!i,  and  gnUrlavieular. 

The  miltroforoUl  nirirfi/  is  the  mn«t  frwjuent.  The  hend  of  the 
Iwme  lies  under  the  eoraeotd  i>n>e4'sj»  of  the  wapula  (Kip.  I-'MJ),  and 
(•mniH'M  friun  the  joint  tlmai^h  a  tear  in  the  inner  luid  lower  Ktrt 
<»f  the  oajwule,  when-  thr  <i|«'iiint;  of  tlu'  bici'iiN  biirsi  Ix-pinn.  The 
nnatomi^itf  m-ek  lie?.  n|M>n  the  anterior  lip  of  the  glenoid  <-avity,  and 
llw  |jO!4erior  jHirt  of  the  ean:*idi'  i.s  .Htn-telnHi  tifihtly  aeroKt  the  gleiitiid 
ffv^i.  The  leiMlon  nf  the  bipe]>!i  i*  uBiially  pnllei)  out  of  it*»  (croove,  ami 
the  niii^clei^  altaehed  to  the  tul)er»ity  are  torn  from  their  iDMrtion  into 
the  Ixme.  In  thi^*  variety*  the  axillar\-  vessels  ore  usually  not  prewcd 
Uf^Min  hy  lhi<  hesi'l  of  the  Imido, 

Tht*  unhylniiiiif  ninrtif  •Mtyn-nrn  next  in  |»(>int  of  frtnpieney,  and  the 
h<«d  of  the  l»one  eseapy  either  Itelow  the  in:«Tlion  nf  the  «ub(«enpulariH 
mitM'lf  (Tiff.  I'iT)  or  foHTs  its  way  throuj;h  tlie  ."ubctjuiet'  of  the  uni^Ie 
iladf.     The  rji}kAnIe  is  torn  Ix-low,  and  the  hwid  of  the  bone  trauAra 
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runiprea>inii  of  tho  axillnry  vcaecls  ttDtl  Dun'e^  which  results  in  rndetna, , 
cvHnosis,  iuhI  great  pain. 

Tlie  ifubcfaricithr  t.f:n«/;/  U  rare.     The  hea<l  of  the  booe  Is  tarriwi ' 
to  the  inner  side  of  the  comcoid  proco:^  bcnentb  and  at-roes  the  {icctoral 


PiQ.  130. 


Fio.  IS". 


'/ 


Snlieoracidd  <U«locftUon  of  tlie  ■himtdi.-r. 


tiiilcleDold  dlfllocailna  nf  the  hun 


muscle,  and  is  prominent  under  the  skin.  In  this  %Tiriety  th«r  cxltfittl 
rotators  atlnoheJ  tv  the  greater  tiilH^roisiiy  are  t^oniplctcly  torn  frun 
th**ir  insertion,  or  ol^  iho  hr.ny  |m>cess  is  fractured.  This  difiloc»tif« 
iy  the  rceuit  of  gitat  violciiw;  (l''ig.  138). 


Fio.  18S. 


Fio.  139. 


fcS. 


^x- 


i! 


IMslocdlluo  arih(>  *lio(i14*>r  damward 
under  ibe  daricle. 


ftnhiplnniw  ■lUlrtcMi'm  nf  the  tlintll4H. 
uurMliiffd:  nt-wwiolcri  ronun) 


The  *t<i'«/>(noiM  variety  is  found  when'  the  pofitr-rior  ami  lower  p" 
of  the  cflprtuh*  ha^  bwii  lornd'if;.  1:19),  iukI  the  hrti<I  of  tho  lK>ni-i' 
forced  to  rest  npoii  |]ie  dorsal  ftiirtaw  of  iht'  BcapTila  Itelow  tlic  f^^^' 
and  beneuth  the  infraspinutitit   rauwle.     In   thiA  variety  the  ■oilHrtT' 
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olari;!  musrlc  is  niretchetl  actx^ss  tltc>  gWnoiil  cavity  in  the  suae  manner 
iiH  tlip  fxH'mnl  nttators  are  in  tlic  ronvuril  vurit'ties  nf  dislocation. 

In  fldilitiitn  to  tlwije  fuur  vanetie-s,  <x\')t>ii<inallv  there  are  slight 
(IqKirtuirs  from  the  ordinary  tyiHs* — f4)r  example,  subacromial  or 
8iipraH.'oracoid — but  a  enreriil  exaniinBtion  of  tlie  iajui'ed  joint  will 
demoniitnitc  the  fact  that  thctw  variation!!  ore  dilTeiviil  iu  degree  and  not 
in  kind. 

Tlie  si^ns  and  eymptoins  of  dislocation  of  the  tihoiilder  are  very 
Eqmiliir,  irrf^|iH'tivt'  of  Ihc  i^iK^^iitl  variety.  Thoy  iirc — llattt'inn;:  nf  the 
shoulder ;  proniinnuv  nf  the  iu-nmittin  ;  tlcpivtv-iion  lM*ncalh  ttie  acro- 
mion ;  absfence  of  the  head  of  thi'  bono  from  the  glenoid  cavity  ;  pre- 
ternatural inunubility;  |Kiir)  iu  the  joint  and  ahm^  the  c«>nl^  t)f  (he 
brachial  plexus;  rigidity  of  the  snirounding  muscle'" ;  inclination  of 
the  patieat')^  head  towaiti  the  aflected  joint ;  flexion  of  the  elbow  to 
relax  the  bicejis;  oblitenitinii  of  the  infra-<'lavicular  to?!<*a ;  prDiiiinenoe 
uf  the  hi.-ai\  of  ttic  bone  uudi-r  the  ^k'lu  in  certain  varieties  ;  axh  of  limb 
flbdnt-tuil ;  Mileiiia  from  mechanical  prei^uire ;  ttic  atlW-tcti  fiii'eann  is 
«ippor(e<l  by  the  op|K»fiitr  hand ;  the  anterior  axillary  fold  is  less  prom- 
inent ;  and  the  head  of  the  bone  in  felt  in  the  axilla  or  beneath  thu  akin 
Ijclow  the  acromion  or  the  clavicle. 

In  addition  to  tlietie  sign>>,  Hamilton  hue  dcnioni-tnilcd  thnt  a  ndcr 
pluced  U|H>n  tlie  ueromion  will  touch  the  external  eoiidyk-  nf  the  humcru:' 
in  a  disloented  joint ;  Callaway  has  shown  that  the  verticid  nuiisureniciit 
u\'er  the  acromion  and  arouud  the  ajctUa  is  <>ome  two  iiiclics  greater  upon 
Uie  afftt'led  nide ;  and  l>u<;^m  has  proved  tliat  in  difiimiition  i>f  the 
shoulder  the  hand  cannot  touch  the  iip]>0!>ite  shoulder  if  tlie  elbow  of 
the  aflected  side  is  brmight  Ju  conlail  with  the  thontx. 

The  sifrns  of  rlislocation  of  the  islmnldcr  nnist  be  di-itinfjiiishcii  from 
titose  of  fractures  of  thu  upper  end  of  the  humcnis  and  of  (he  neck  of 
the  scapula,  ami  from  (ho^  of  paralysis  of  the  deltoid  mut^rle. 

Fio.  140. 


V\ 


SlrAMlc]rOcM>pet'»  method  ufB}>|il]rla|[extBiMdoawllhUiiiilwwt  InlhKasllU. 

Paraff/sM  of  thf.  deltoid  is  tliapiostieatcd  by  the  pn-^-nre  of  unu<nml 
inhility  in  tht-  ji>iut,  by  the  ivlaxatitm  uf  the  muf!cU-.s  by  inability  to  raise 
the  arm  at  right  angU'-s  tu  tlu':  tnnik,  hy  the  negative  n-Miltttof  Ihigjis'saud 
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Callaway's  tosis,  and,  linallv.  by  t\w  prx-Nence  of  the  hvad  of  ttio  butu'niA 
in  the:  f;;lcn<ki(l  cavity.  Tlits  atmlitiuti  can  ulao  lie  Uficrihtsl  to  mihm- 
traumatisiu  affecting  the  deltoid  miitirle. 

Tin;  FUA(.'ri:i(ns  (JF  rm:  ui'i-Eit  kso  ov  tuk  ih-mkui.'S  >n*"l'"l%' 
tho«*e  ot*  the  aiiatiHuiwil  and  surjriwd  neck  and  the  tabcm-iiy,  are  Jisin- 
jjnisht'd  liy  ihi*  ci-riis  jilrcjidy  jjlvon  imdtT  Fnii^urfs.  Thf  fRuiiin' itf 
the  neck  uf  thf  rt<-aiiiila,  hcitidL';*  ihu  ordinary  sijjns  of  fnictuw,  ha*  (itie 
|KK,iiliarity — viz.  tlte  defomiily  can  be  at  onue  reniDvvd  by  simply  liftii^ 
the  L-iilir(>  nrni  niiwani,  when  thi-  norniiil  n^liiliuns  iif  tho  joiiil  arc  imup- 
dlatrly  rr'--itnr4'd,  Iiut  i»nly  .■«(  h>nj;  a--  rh«-  ann  is  supports  I  hy  iht-  gnrEwm, 
sinw  withdriwal  uf  tin.*  sup|»ort  !.«  full^weil  hy  a  rt-tiirti  of  tlic  deftfrmim 
Th(!  treatment  of  dishH'iiliim  of  llie  Ininienis  may  hu  acompJUIwii 
by  Kochep's  mplhnd,  hy  flexion  of  the  forrarm  iirwin  the  arm  to»ri^t 
angle  and  then  bringinjj  it  close  to  the  side.  Tlie  surpeon  then  yya^fi 
the  fr>r»n'm  tliu.s  Hexiil  and  tiirn^i  it  away  from  the  bodv  as  far  ok  pos- 
sible, to  caiue  external  rolattoD  of  the  arm.     Uurin):  thLt  uiovcnmii  iliv 

h(.<nd  of  the  bunr-  mils  utitwnnl  iri  tmi. 
of  and  Ix'h^w  (lu^  nn-ominn,  the  A\»>* 
h  then  carried  well  forward  ami  u|r> 
wanl,  and  (lien  the  ami  is  rotatnl  ■>■ 
wanl  and  the  elbow  lowered,  MaDi;iil- 
latir)!!  hv  an  us.'iistant  with  hit*  h&ii<l  in 
the  axilla  i-t  tti'tt-n  uf  great  jser^'itv. 

Sir  .\«tk*y  CVmi|ktV  niethi-l  (iiii«*U 
in  iht-  ttnrp-on  making  (.•xlen^gtin  villi 
his  foot  in  the  axilla  ivhih'  the  imtirBl 
liet^  upon  the  e<l|!:e  nf  a  table  <irii|)')0 
the  floor  (l-'ij:.  14l>). 

The  r^anie  nH^llmd  t^ui  be  emplontJ 
hy  the  KUrjfoon  Rtandin^;  Ix'hind  and 
plaang  hix  knee  in  the  axilla  uf  ib 
pittient,  who  is  waied  n|Htn  a  low  KloeL 
The  siii^fcon  now  ]>roAi«^  down  ufrti 
the  a(-i'oni)t>n  pnice*.  (Kij:.  141)  will' 
one  hmid  iinil  miikes  traction  don-nnanl 
ii]M>n  the  arm  with  the  other  liui'l 
while  at  the  same  time  he  mi'**  !>'' 
heel  3o  as  to  push  the  head  of  the  l«»*" 
outward.  Tins  metluKl  oiimbiuea  extension,  leverajLji-,  and  abdurtiou 
with  nmnipnlalloti. 

Skcy  n-'t-d  an  ipfni  knob  (Fig.  142)  in  place  of  the  heel  to  thefliil''^ 
in  eunjmietiou  with  tliu  as^  of  coin|iouud  pulleyri  (Fig.  14^]. 

Flu.  1-12. 


flir  AMI 


lli>y    I'-ooiwr*!  mode  af  OMtMlDif 
tUb  Ihu  knvc  In  lli«  KxllM. 


Iran  Viioli  i'r]i|>lii)(tt  hf  Sk«r,  laviiwil  of  ibe  heel. 


Wood  redneed  tJiesc  ditiloc-ations  by  having  an  assistant  stand  up*** ' 
6nn  table  and  make  i'iinnteiM'Xt''iiHioii  with  a  tinvel  [Ki^M-d  niaVr  '^ 
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axilla  of  the  piitipnti  who  stniidn  bv  the  skip  of  the  tabic  while  the  «ir- 
j'tiui  make-'  exten!*io!i  fmni  the  ami  bcltiw. 

H.  H.  Sinilli  fniploytil  tin-  fnlluwiii),'  nii'iJuHl :  "  Klcvntc  the  eUH)W 
anri  ami  us  hijih  as  possible  and  \V\  ibo  fnrojinu  at  right  :iiinK'?'  witli  the 
aruij  thus  ix-luxiug  tiie  ^u|H-u^Ililuttu^  uiumtW.     Tlifii,  lining  the  t'uriuna 


vw.  H3. 


LV 


-'1»V 


r*- 


tlttfr'%  tiu-thi)4  nf  mftklnc  uuraton  >nit  coDntcrcxloniilnn  irlih  iralKr- 

UH  a  li>ver,  mtate  the  head  nf  the  huinenis  iiiiwaitl  and  fiinvani,  i^o  i\»  to 
n*hix  the  iiilhL<|iiiiatiis  iiiiiH-k'.  eiirrviii^  tlic  ii)tiitlitn  ns  tar  a»  ]M>(i«:ih]r 
nr  imlil  re*0!*te(l  by  the  actiuii  ol*  the  8iibM'n|>iilari"  riiuwU*,  keeniiip  the 
funiirtn  Ibr  a  few  Hn>(>ntU  in  xtt-  iMiKitinn  with  thi'  (kiIiu  of  the  hand 
liHiliiiig  npwant ;  tlien  brin}^  the  elliow  nnmijitly  hut  steadily  down  to 
tv  side,  farryiiijf  tin-  flb<tw  toward  the  body  and  kcfpin^'  the  forearm 
tluit  the  isiltn  <if  the  band  yet.  hH)|{^  to  tbe  Hiiiyeon.  Tlu'n  ijiiiekly 
but  ^-ntly  nitateliie  be-.id  of  the  liiuiienis  upward  and  oul»~;inl  bv  i-nriT- 
ing  the  |iiilni  r»f  (Ih-  hand  down\mnl  niHJ  aeross  the  pntientV  IxmIv,  ami 
tlw  Ume  will  iLsiiiJly  be  replaetil." 

r>ijfi,cx'ATio>'*i  OF  TiiF,  Ei-iw>W'-jor>'T  occiir  very  fiw^uontly  in  young 
pei>*»ns :  fid  [ht  cetil.  oC  the  eases  aiv  said  1o  be  f<Hiad  in  [lepsiuii'  timler 
titl'Tn  ywirs  of  ap?.  Tlii"  di.xlo^-jiliiiii  in  therefoiv  :ut  exrejition  to  (he 
rule    tluif   di^'kH^itions  air    annally  o))H>rv<il  ilurin^  a4tidt    life.      It    is 

Criemlly  the  rc^ilt  of  diri'et  violence  hy  a   fall   nfion  the   pidni  of  the 
ud  or  U]Hiu  the  ituier  fiide  of  the  forearm  or  U|Kai  ibe  ohvranon.      It 
hue  nitii  lieuii  uhser^'ed  as  a  result  of  a  Iwitit   to  the  nina  in  uliieh  tlie 
jiY'iioid  prooesit  i«  <lrawi)  downward,  inwanl,  and  liaekwaiil.     IIhti-  are 
renil  vnrieliei*,  ponie  afleetiiip  IwMh  \»mw^  of  the  foiitinn.  otlieiv  the 
alone,  and  titill  others  the   ulna.      The  varieties  afleeting  l^ith 


are  tf(n:i:>r<n-tl,j'onrufd,  outiraril,  and  niwvif*/;  those  iuvulvini;  the 

vnlvi 
the  ulna,  latrl-n^rtl. 


mtlitL-t  alone  an-  tMiHtmrtly  jonrftrft,  and  nuiusird ;  and  that  invniviug 


IVfon*  dtveribinp  the  tlinerent  dinhH-ationH  of  the  fllNiw-jornt  it  is 
very  ini|iorfan1  to  n  e«tmplcte  understandinj;  of  thcjy  varioui*  uijurit-s  tu 
study  th<-  an!it4tniic3d  n.'lations  of  tbe  normal  joint.  The  external  oin- 
<lylr  of  the  buniern!«.  lb<'  oh-eranon,  and  tbe  iulernal  eou<lvle  of  tbe 
huuieruA  !<<bi<tdd  Ih>  in  a  tmni'vcrse  line  acro-^'^  the  iMkSlenor  iiart  of  the 
joint  when  the  formnii  ir^  extended  ii{Ktn  the  ann.  Any  deviation  fnnu 
thitt  normal  n-latiou  in4lieate.'4  a  disk*eiition  or  a  fmetun-. 

The  Bi«iu»  and  symptoms  vi'  di>hte;Liioii  of  b4>th  bonus  uf  the  clbuw- 
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joint  backwaM,  the  niort  frequent  variety,  are — pmjectJon  of  tlic  nlwra- 
non  hankwnnl ;  str«tching  uf  llic  trioepR  over  tlit*  lower  i>x{)Os4.'il  eiiiiWr 
of  lilt-  ImiiKTUs;  expo>i(irc  of  iJii-  articulatijig  niirfmv  of  the  humeni- ; 
sluirtfuiiig  of  tlie  foreiiriii ;  tixiitiim,  jiartml  ft<-xioii,  ami  sli^'ht  pnmatioii 
of  the  forciinii ;  Pi'epitus,  pruvulcii  iliu  t-ortuioid  pi\«-essi  is  rnu-tiiinl, 
aad,  if  il  is  not  fnicturod,  ite  presence  in  tlic  olecranon  fw$a  {Fig.  1+4). 

l-'^o.  144. 


tHalwAllou  uf  ndtiu  and  utna  ttukWKrd, 


-%! 


The  Biffns  and  aymptoms  of  dislocation  of  b^th  iwnen  fonvard,  ir 
wliich  tlie  olecranon  is  usually  fmeturcd,  are — lenplheniiig  of  flu'  fortTann  *  •  | 
d<?prcsf<inn  in  fnnit  of  ami  rorn'.-*|Hin(linjr  lo  the  jiignioiil  notrii ;  prva,W^^^  '. 
pmminenct'  of  the  eonilvK-s  of  the  hiiniorns ;  dcprossinn  Iwhind,  wlipma*"**  I 
till-  t)lL'«Tdnon  belongs,  with  al wiiw  of  this  prcKitte  from  iii*  imniKil  pluv^^^^^  .^ 
ami  iii'  presi^nce  in  the  troclilear  fossa  on  the  fn>nt  of  the  condyles  of  "^^ 
the  luimenis.  , 

The  signs  and  symptoms  of  dislocation  of  Iwith  binie^  oiitu'ant  "f  ""^^-j 
Fm  l4fi.  to  the  nulial  !«i(lf  (Fig.  14o)  are — flexion  and  immohility  ""^^ 
of  the  fon-arni ;  pronation  of  the  forearm,  with  the  hcod  *^**2 
of  llie  riuiins  ii|K>n  the  ont.-*ide  of  the  Joint  and  mtnting  '?*/■ 
juiit  iH'uealh  the  f<kin ;  and  great  prominence  of  tin-  in- 
ternal condyle  of  the  hiuiienis.  Thif  dislocation  it«  in* 
complete,  mnce  the  ulna  catrhcft  against  the  extemal  tsw- 
<lyle. 

The  signs  and  Bymptome  of  disloi^tion  of  Ixiih  liimn* 
inward  i»r  to  the  ulnar  i*i'le  eimsiwl  of  proniinenc**  of  ihe 
extenial  eoitclvle,  flexion  of  the  fbrtsinn  and  pn>nalionof 
the  hand,  and  the  presence  of  the  olecranon  prcH^ew  U|Kin 
the  inner  fide  of  the  joint,  Tliis  dislocation  is  not  «• 
eorainoii  aKilie  pn-ciHling  one,  on  neeonnt  of  the  obliquity 
of  the  articulating  surface,  which  U  higher  intcmnlly. 

The  tngos  and  symptonu!  of  diaUtcation  uf  ilic 
nidiuH  harkwiml  an?  ahsetice  of  tin-  head  of  the  nidiiKi 
from  it)*  nornial  place  and  its  presence  Ix-hind  tlie  exter- 
nal (vtndyle  bencnth  the  skin,  and  lixatiou  uf  the  Ibrr- 
arni.  In  this  di«lueation  fmeture  of  ihe  esrternal  nta- 
dyh'  'pftcii  fiK-xis{«. 

The  signs  and  symptoms  of  iliiilm-ation  of  ilie  Ridinp 
fiirward  (Fig.  140)  an' — fli-xion  and  i*emi-proiuition  of 
the  forearm;  head  of  (he  nidiiis  upon  the  front  of  the  cxtenuil  «indyle; 
a  depretsicn  upon  the  radial  >iide  of  the  fon-ami ;  and  iunhility  com- 


s*tU 


Kli-lncjiUfin   of  Ihp 
lii>Hil'<r  the  radius 

otiIWaTrl. 
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plftf-ly  to  i\cx  the  furrtimi,  owing  to  tlio  fact  tlmt  tk-  htud  of  tlie  lioue 
The  Bign  of  tlitilocniion  of  the  rndius  outward  rctiii«Utt^  of  the  pretence 


Fio.  140. 


IHslucalloii  or  radius  A>nrard. 

of  fhi'  lirnd  of  tlic  radius  u|KPn  tht-  outer  (-ide  of  the  externa!  comlyle, 
just  lH>iiriith  the  skin,  wlilfh  i^,  sln'tcheil  tiglitlv  ovt-r  it. 

Tlie  sigTiB  ftnd  Bymptoiue  of  dislocation  of  tiie  ulna  hackwai-d  (Fik, 
147)  art- — jn-njectioii  of  the  ulnii  hcliiiid,  rotation  of  hfwl  of  radiiw  tii 
ita  nonnal  Hirkct,  erepitus  if  the  conjtioid  process  is  fraotured,  pninution 
of  the  hand,  and  great  sliorteiiing  of  the  for«anii  ujMiu  itp  uluar  *ide. 

rw.  147. 


I>la1CM7ittIon  uf  Itiu  u;ip«/  nod  «(  Ui*  ulna  barkwant. 

The  treatment  of  dinlneationft  of  t\w  elhow-joint  eonnist*  of  fixatiou 
uf  lliir  hntncriis.  tk'.\ii)ii  or  extcii^^ion  of  thi*  rort-anTi,  aud  digital  j>re>^nn' 
of  the  dislocated  pud,  so  as  to  push  it  into  the  joiiil-.««eket.  In  case  of 
disluutlion  of  both  Iwrnes  or  of  ike  idna  alone,  the  e.xt«.'ni*ion  should  he 
mwle  by  graspiiitr  tirndv  llie  foreiinn  ;  if  of  ihi*  nidiiis  alone,  the  cxlend- 
ing  foree  i-hou]<l  he  applietl  frnni  the  liand.  It  i«  sel^loni  mtfj^sury  to 
give  an  ann^thetie,  l»nt  if  it  is  eniphiiyed  the  retiuetion  can  he  vur-ily 
cfl'eeted.  After  retliietion  eohl  eva|j«r!itinn  h»tiouH  of  k'ad-oi>iuni  wufli 
or  (.Miulard*!«  extmet,  or  ^true  i^tinuilatini;;  liniment^  «houhl  he  applied 
to  the  joint  for  a  few  days  until  all  inHainmrHory  aetion  has  suhsuie<l. 
In  a  fortniijht  jjcntle  passive  motion  shonid  he  employe<I. 

Dijii>»f.\Tii»XK  OF  Tilt:  HRIKT-.MIINT  an*  u.xtivmely  rare.  Biipuytruu 
h(ij4  stati-<l  that  ihi>'  disha-alion  never  iH'eiirs.  This  woidd  apply  to  intra- 
carjial  di-iloeaiitms,  hut  not  to  wrUt-jo'int  dislocations,  as  shown  1k-Iow  in 
Fijfs.  \A^  and  149.  The  author  has  observed  four  well-marked  esises 
of  this  injnn' — one  in  private  ])ractire  and  thrw  in  hospital  serxMce — 
one  of  whieli  was  comixHHid. 

The  cauBee  of  dislocaiitm  of  the  wn.ft-Jfiiiit  are  falls  uiHin  llie  |wdni 
with  tlie  hanti  heiit  forward.  The  inipaeted  frarliire  of  the  lower  end 
of  the  radiuA  eiinidates  thin  injury  to  some  extent 


The  vftrieties  are  haehienr'i  ami  J'orirartl. 

The  sJffiiB  and  Bsnmptoma  in  the  bachrmti  variety  consist  of  a  dorea 
jinmiiiifiiw,  [mtilucwl  by  tliv  i-iirpu»  ovf.Tla|>pt»g  the  lowvr  end  of  ih« 
radius  (Fig.  148J ;  thu  hand  Vivti  on  a  pluiiv  sti{H.'nor  to  Ok  fbrcarm,  ar- 


Fm.  1*1. 


niilocMinn  of  lira  oarp^l  twnen  tiMkorard  (Fei^nMnn). 

the  oofitiniiity  of  (He  [jarts  Ih  thus  dnttruyeii ;  the  furvarm  is  short' 

fn>iii  the  flbow  to  tliL"  tijts  iif  the  fin^rcrs ;  ihrn*  !>;  ahwiiiv  of  crepitii! 

and,  if  the  defoniiily  irf  retlucetl,  there  is  no  tomlcncv  to  rt'ttim.  

The  si^rns  and  symptoms  in  the  /orivartl  \'ariety  of  di<>lix-;i(iun  o^^  -f 
the  wrt.-l-jitiiil  rnnsiM  of  ii  [uilrimr  pniniini'mi'  |iniiiii(-i"d  Ity  the  nirpi^W** 
i^]i<liii^  ii|>ii|)<)ii  the  anterior  surfitecof  the  radium:  Lhehun<l  ii*  on  a  i^Ijtu^^*^ 
inferior  to  the  torearni  (Kisp'.  iVJ  mid  150).  The  remaining  sigtij*  ai—  ^' 
Miinilar  (o  th(k<w;  in  iht.-  IxicKWiird  dUKn'ation. 

The  difi'ereutial  diagmosis  of  cltlier  of  Ihe^e  fli>iliH-atioti!:  fnii. 
CoIIes'rt  fRU'tiire  is  rnadf-  liy  the  altsonc*-  of  the  chnnicieri^ftic  aitjiis  "^ 
fracture  and  the  disturbed  rehition  <»f  the  rtyKml  processes  (o  the  twiii?»-^^l 

in    simun.-i   nil    ihe    eluinii-liTip-li 
FiQ.  Hfl.  .•*i;;n.s  of  il)s1<N-.ntion  and  fnictur 

arc  abjit'iit ;    in  j5inf;Iia,  the  }jn« 
enee  of  fluid,  u^-erlained   by  lli»  ^^\ 
nse  of  a  hviMi*iermic  nee<lle,  an*":^  •'^ 

ised  b*^.-^ 


Ihp  i\ 


lur  lig:tu)e]it, 


detbrmity 

indo 
luuracterist 


I'IMng 


anno- 
io. 
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l)l«t««iUoii  of  llw  mrpal  boiMi  ftinritn) 


Mili.icall'Hi  or  (b«  mr|^  Ijucm  lbrr«4. 


The  treatment  r-un.si^ts  in  adoptin);  theijenend  |trineiplt.-^  laid  down 
in  rediieinc  any  di-l<>cation  by  I'xteniiion  and  eiiiinter-exteiL-=ifHt.  After 
the  reduetioH  Xt*  effected  tlie  haiul  ahoidd  be  [ihiccd  U|Kin  an  aatert>-|ia»- 
(erior  splint  and  kept  at  rest  for  several  weeks. 
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In  one  ca^  of  cohijkjuimI  diuitwUioii  wliicli  llu-  aiillinr  IkuI  umltT 
tTPoinai-nt  th«  iilnnr  artcrv  ww  rupiurt'd  anil  piiif^n'iic  of  I  lie  Imml 
ensued,  which  ciUKlitinn  ut\  to  nnipuhition  of  iho  fonrarni. 

Uli-UKATION  OF  THE    PROXIMAL    PHALANX    tH'  TlIK  TUlMIl   (Kruni 

as  a  rfwiilt  nf  n  hlow  or  a  tiill  njHtit  ihc  disliil  cni\  iiti<!  [leilniar  -itirfaw  of 
the  thumb,  >*<»  aj»  tu  fuiw  Inivcd  t'.xiciinHiii, 

Tlieru  are  two  varieties,  tiie  buckwanl  anil  tlic  Jortcard,  ami  this 

Fin.  V.l. 
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L'urvduc«d  tlUtocUlou  of  th«  iliiiTnb  [Aihliuniy. 

BiffUB  and  eymptonie  art-  too  »?VLcJent  to  ivipiire  any  cjiefial  desiTiijlimi 

(Ki)!.  lol).     Tlii'^  is  oftt-n  the  moHt  ditiictilt  (lisltx^ittoii  in  the  IkhIv  tu 

rcfliKv,  am!  ii\»^,  lit  tiiiie?,  thi.'  iiiort 

cfi:!*ilv  rwlucMl  uf  all  tli^hx-ationt:  (Fig. 

102)'. 

There  have  been  miinv  reason,*  :is- 

^li^ncd  to  c-xplain   the  tx-'eji^ioiml   dif- 

ficultir'    of    rvduciiijr    thii*  diBl^ication. 

Krichwii  thinks  tliat  the  hesicl  of  tht" 
'  »nftamr|>»l    hone  I)ee»mii*s  Idcked   l>e- 

twcN'n  the  two  he-.ul?  "t"  the  flexor 
I  l>rc*vis  pollieis:  (_'iM>|ier  iH-lii-veil  the 
1  <lifliculty  to  bf  (hie  to  tlie  ]»n'Mnee  of 
I  mx  |Hmerful  mu.>ieles ;  Jlev  thought 
[  tlirtt  tlio  obstacle  t4)  rwhietioii  lies  in 
I  the  fact  that  iho  htiul  of  tin-  Uone  is 
tcy»nh^triet*il  between  the  latinil  lijjiJ- 
'»iientsof  the  joint ;  Dumiytreii  hclil  the 
|"\"iew  that  tliu  latvnil  lipiiiieiit^,  "lijch 
l»orni!illy  are  {mnitlel, an-  in  this  injury 

icit  ri;;iil  anifles  to  the  nxiit  of  the  nieta-  Di»io«iU«n  nf  ihe  mi-tiK-Brroi^iMiiDveai 
|c«njiil  hone.     The  in(ol.lii.fr  nf  tlie  an-  ^   "^'"  '"  ""^  """"'^ 

tcrior  lipinient  and  the  intervention  ot'a  wsanioid  Imne  between  tlie  joint- 
;**iirfa«i'!«  have  alH>  btfii  a!«--i^necl  as*  i>b«taete!<  tn  n.-»U!ction. 

The  treatment  eoiisi^ts  in  ibeapplieaiinti  uf  i>\teiiHiitii  and  flexion  in 

>n:iiiy  dilferent  way^t.  (VmjH-r  tingncsted  bemlinfj;  the  thumb  lowanl  llic 
in  order  to  relax  the  flexor*,  aud  then  apj'Iying  a  elove-liitch  to  tlw 
Vol.  I.— 10 
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di^^ial  pimianx  ;  IVIl  t^ii^'stt-d  divi.sinn  of  tlie  lateral  lipiropnte;  It'>^ 
recummcnded  exircnK-  dorsal  flexion,  with  a  view  lo  increa.sc  tlic  anifium 
of  cxtfii.-'iuii.  Variouis  instniim^ntBi  liuvt-  liwii  di'vist-d,  hucIi  il^  iJn- 
Indian  piiz/.le  (Fig.  153)  and  f^vitt's  iiislniiiieiii  (Fig».  154  and  lo^ 


Flo.  I  OS. 


"  liulhui  iNinUr."  cni|)l"]'«il  ^'  ili<>'  rfidoctiun  nl  dinliwUloo*  hi  «ai*ll  foinlM. 

In  certain  raws,  nfter  every  mcthiKl  fails,  ii  reswtiim  of  the  head  of 
tlif  bon«  iK  iiidicalcd    The  author  lias  jnTtomittl  thi^i  opcratitm  in  twM 


Fio.  IM. 


^&^ 


Lc*i>'«  liutrnmviil  Iqi  rciiuxUon  of  ii  ilialunttkiii  uf  itiv  lltiipn  ur  itiv  thumb. 

owes  whvre,  advr  repcat<.>d  tnaU  under  anivsthejiia,  reduction  cnald  v** 
lie  effeottxl.     The  Jnint-wnuud  hraled  by  prioiary  iiitciitiou,  aud   the 

Fio.  165. 


Lctli*!  ImtntnMnt  tivU^  u>  ilic  dm  hiwi 


function  of  iht*  joint  was  so  completely  restored  as  tn  aflow!  do 
vcnionw  Ui  the  {Kiiient. 

Dtsi/M'ATios  OF  TriF.  PifAi,AX«KS  often  ocours,  and  is  Ihc  rciialt 
iiK^'-liiiiiical  vioiencc. 

Thf  siffna  and  Bymptoms  are  too  ap|iareiit  tn  require  any  b~| 
dew'ription. 

The  treatment  (•oiiwii'trt  in  ntlucinj;  the  dUhx-ntion  hy  [-xtwifsioti  ;i 
counter-ex tonjjion,  and  placing;  the  tinger  on  a  i^plint  and  apldyiiifr  a  f 
lurnE!  of  pla^ler-of-I'aris  lniiida^>  to  keep  the  )>art6  quiet  until  the  lii^mii.^ 
anr  lieali'd.     It  mnv  Ir'  niTcw-sury  after  the  removnl  of  the  ^lint  to  <>n)ptfnr 
gentle  jia-stiive  motion  until  the  funetion  of  the  joint  i;;  fully  restoii-*!, 

Dlsr/HATloNs  (IF  THE  HIP  funii  aliout  0  i»er  rent,  ofidl  <IishHMtlion«. 
The  wide  ran^  of  motion  which  thi*  joint  etijo*-!;  I'xpluiiis  in  a  niejisur^ 
lilt!  fi-equeuey  of  thi»  special  injury'  as  coni|Ntre<l  with  niher  tUslnoiiMfl 
in  the  lower  extremity.  Albert  hii.'*  diuwn  Ihat  the  hi|KJ<iint  c^n  nP 
flexetl  and  extended  to  ttn  an^jle  vf  140''  if  only  the  ItuneA  and  li^.Liiii*tit« 
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arc  attached,  and  abduction  and  udditdinn  at  an  anfclc  of  90°  to  100° 
ctiii  hv  pnNluctx)  uiidor  the  Mioie  coudiUuii^  If  tliii  rnusclcs  are  in 
pliUT,  flc'xiiin  is  diiiiinislii'd  in  idHiin  ii(i°,  and  mliluctioii  to  ^O"^.  Hi* 
has  thus  df-mf)nwlral«<l  lluxt  «xtcii.-iiun  and  aMuoiion  aiv  Hinitc-d  by  tin- 
ligtiiiiftit-s  U'liili-  tk'xiuti  jiihI  iiddiictit)]i  arc  liiuittHl  liv  tin-  iiiiit^-lfs  ur  by 
mechanicn]  obstades,  such  as  the  limb  meeting  the  atKlnmcn.  In  rejjard 
to  ape,  cuiJCB  have  been  repoiied  from  the  extremes  of  life,  one  ca*w  at 
SIX  months  and  unctthcr  in  the  niucty-siTond  year. 

There  an-  f»nir  diifewnl  varieties  of  diflociilimi  of  the  hiii.  They 
can  be  eliiAr'ilied  ai-eorditif:  tn  the  fn-inienry  of  (H'ciirK'neeand  also  l>y  the 
cniploynirnt  of  ii  fi^irr'  which  ilhi^tnitcs  the  aniitomifal 
aiTungement.  if  a  circle  is  dmwu,  A  represeiitti  the  up- 
fcard  dislocation  on  the  dorsum  itii ;  B,  the  bacinrnird 
rarictr  into  the  ischiatic  notch ;  r,  the  thwiiirar^  variety 
into  the  obtunilor  fin-anu-n  ;  and  i>,  tlie  jorwojii  variety 
ti]wn  the  OA  ludii!*.  In  stutiyinjf  the  vanetieji  of  disloca- 
tion it  is  well  to  adopt  ii  detinite  jtlmt,  ^v]lieh  i'Uii  be  a\t- 
plied  to  all  the  diifi-rent  vnrieticK. 

The  first  variety  of  dii*loc«titin  is  M/vtrrtjW,  and  forms  about  one-half  of 
all  tite  ca»:s     The  head  of  tlie  bune  lies  upon  the  dorsum  ilii  (Fig.  loti) 

Fio.  1&6. 


I'll  <if  Ibo  fomur  up^iD  Ihv  •Ii>r«uin  ihl. 


and  upon  or  under  the  g-lu(eiis  iiiijiinui)*  muscle.  The  injury  i»  usually 
itrodtie^Ml  bvii  fall  n)«u)  the  outer  side  of  the  knee  or  f(x>t  when  tlie  limb 
U4  alHluclcd  and  ihmwn  forward. 

The  eigne  and  symptoms  of  this  dislot-aiion  enri  lie  best  enuineniletl 
if  the  Kurgfou  bejfiufs  his  examination  by  tirst  tnspertiiiK  the  toe,  then  the 
foot,  knee,  thigh,  trochanter  major,  limb,  and  glutco-femoral  fold,  iu  tlie 
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order  ini'iitiumtl,  from  Itt-Iow  iipM-ard.  By  tliij*  plan  he  can  readily  (letal 
tlie  viirielv  a)*  (li^liK*jiti"n.  Tri  th^  lirsl  variety  tlie  tite  if  tiimtil  niHTinl 
the  op|»fsite  instep  ;  llie  f<n>t  is  inverUvl ;  iJie  knoe  i.-t  slijilitly  flexed,  ami 
touelu'-s  ur  is  marly  in  eoiitact  with  the  u|)]xt  iiiarjriii  ol'  tUe  npiKbifo 
pfttella ;  the  thigh  is  rotated  ii»wiircl,  elightly  Hexe<l,  iind  addnrte*! ;  tli^ 
Iroehanter  major  i^  more  pn>Diiacnt,  and  is  distiiirtly  felt ;  the  rntire 
limh  U  Rhorteiied  ahuut  two  iiichet^;  and  the  glateo-femoral  fuld  in  hif^ 
titan  upon  the  op^Kisite  »de. 

Fio.  157. 


MalMSBtloo  or  Uk  feauu  tMckwud  iiiM  ihc  bcbutli-  aiHeK 

There  are  only  two  injuries  whieh  wnild  p<it*^ihly  be  niiritiiken  for  i^^^ 
loeatioii  upon  tfic  ilorsmii  ilii.     The  rirstt  iiijiin'  i>^/iactiiir  uf  thr  nrrk  " 

the  thif^h-hone,  in  uliieh  cn-jiitiiK.  nmliililv,  eversion  of  the  i*M*t,  L— ^^ 
aniiiimt  )»f  sJiurteiiin^',  h'.>w  prominoner  of  the  trochanter  tu;iji»r,  and  '* 

itccunrenc«  in  an  n^eil  [mtienl,  are  the  dillereatial  ]Hiiatf>.  The  seaT^^^'" 
injury  is  conitmon  ni  (he  hin-joinf,  in  whieh  the  nlw*ener  of  erepitas  "**'*"' 
presence  of  rlie  hend  of  the  l>one  in  (he  a<-eta>juhnn,  the  alwenw  of  nJiu:!-^'*' 
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«nii)K,  and  tho  Im(a  made  by  X<'-)iiti>nV  line  And  nn'iintV  triangltr  (kcc 
jHtj^f  •jfj?)  form  a  (^ruiip  of  i?i^s  whicti  i^urve  tu  {.■haruLHvrizu  ilm  nutuiv 
*tf  tlip  iiijiin-. 

Tlte  «N-onil  variety  of  difliK-jitiun  in  hnchrm-rl  into  the  iM-iiintic  notrli 
(Fig.  157).  The  iiijiin'  rpsnlta  from  a  fall  ujmhi  the  knee  or  f(M>i  while 
thi>  litnb  if  in  front  of  x\\v  IkkIv. 

Adojttinfi  tlir  jiliui  iif  de!st-i'i|itioii  jriven  for  the  iufcciiinfr  variety,  tlie 
t*ie  i*  tiirnc*!  IiWiird  the  <>|)|i<>-iit»' loc;  llie  foot  U  invfrtt-d  ;  the  line<'  in 
eliglitly  tlfxud  :  ttie  tliigli  is  nit:i1<^^l  itiwMtxl,  Hexed,  uml  udductf-d  ;  tlie 
InM'luiiiter  nuijor  is  iifoiiiiiient  and  is  dihtinetly  felt,  and  i.-<  iiea:t-r  tlic 
aniorior  stiiperinr  f^pinnns  proe<'.<«i  of  tlie  ilium  ;  the  tind)  i^  <0)ortened 
alioiit  UI1I?  inch ;  the  (rlnteo-feDiond  fold  i^  higher  llian  normal  and  the 
hiiid  iif  the  lK>ne  t^-iiii  Im'  felt  in  tlie  noleh  if  the  linger  is  iiitnutiireil  into 
the  nvtnm  or  the  vajrina.  Tlu-  t«ii  iiijnrii-;  tliat  iiiijrlit  he  mi-taken  for 
thin  di.'Joeiition  virv  \\iwv  dej«.'rilK'd  iimh-r  ihc  im-ifHlinj;-  varictj'. 

Piu.  XbH. 
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l)U1aritth>ri  (if  tin-  (l-mur  ilownw^M  tnl'i  tbi>  ot4Drai<>t  fitrunen. 

The  iJiinl  variety  of  diftliK^tion  of  the  liip  is  <lQ\rntrnr<f  into  the 
ulttiimtor  fonitnen  (Vip.  158).  The  head  of  the  Ixiiie  lies  upon  the 
4»btunitor  exteniu»  muwle.  The  injury  is  caused  by  a  fall  when  the  leg 
is  abdin't«I. 

The  t<.K' ii"int^ 'luwnward  and  l'>r»anl ;  ihc  font  points  forward  and 
in  evcrtetl :  the  kiKHf  is  ^ti^'hlly  Hexed  ;  the  thi^di  xt'  sllg-htly  flexed  an<l 
abducted;  llie  trtK-lumlrr  niajnr  \a  flattened  and  i-4  nean>r  tlie  mesial  line; 
tin- entire  limb  if  lengthened  about  two  inches;  and  the  gluteo-femoral 
fold  M  (»bliteruled. 


DISLOCATIONS. 

Tlie  fiiurth  \'ariptv  of  di:»!oc«tion  of  the  hirtisi  fonrani  upon  tbo  hi«ri- 
zuotal  ptjrtitm  of  tb<.'  os  |)ubU  (Fig.  15\f).    The  head  of  the  bone  liei 
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DUlucnUon  Mftke  rvmur  ftitwirdupon  ibr  m  iiul>lB. 

u|Ktn  flic  outer  side  uf  ihv  fumunil  iirlorv  aud  iiIkivp  t*(iu]»art*s  lipitiw'iir. 
Till'  injury  U  pnHlu<-i'<l  In-  n  llill  wlifu  tiif  limb  in  tJirowti  harkwunl  an<l 
bohiiid  rh€  t-ontn?  oi'  (^ravitv. 

Aduptitig  u^iii  llic  .sauiv  plitn  of  deKTiption,  the  toe  pointe  nuiv'arrl ; 
the  foot  M  cverti--d ;  the  knee  U  ^lifrhtly  Hexed ;  the  thigh  m  nituted  tiut* 

Kju.  160. 


Rsmietlon  oC  ilUloottloa  on  Uic  dunum  llll  (Hlr  Attitj OaafNt**  natluatl 

wani,  slijjhtly  fle-ted,  nnd  alHliictcd ;  the  trorluinter  niAJitr  !«  iY*ii<d 
imckwnrd  nnd  ha«  loft  it*«  proniinenee ;  ihe  entire  litnb  U  ahnrtrmd 
about  half  un  ineh ;  nnd  the  pbiteo-remcinil  fold  is  nblitcntcd 
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KMucllou  of  (IblwvUgn  Into  the  tclatlr  notrh  iSlr  A,  C.vio|N'r'>  mcUiioli. 

If,  now,  t\w  fimi  ami  urenml  rnnrtiein  arp  (iinKiilcnKl  tupi'tliiT,  jl  if^  cvi- 
tletit  that  ihesifiTiB  and  eymptoma  differ  odIv  in  tlcjrrcimihl  imt  in  kind, 
i<ino(!  in  Imlli  vnri<-ties  tlio  t<x>  nml  fixit  ure  invi-rttU,  llit;  knee  flexud  and 
aiUhirti.sl,  the  tliij;li  mtat*-*!  inmiril,  with  slinit- 
eiiinjiot'  limb  nml  |>roi!niK*iKT'iif  tht-  liiK-hanter 
major^Hiul  c'levalii«nuf  theglmcu-fpiiuinil  folds. 

If  th('  tliii'ff  amt  fnuvth  rarift'ifA  are  c«)n- 
sidervd  t«>j.fthcr,  U  is  evnU-iit  that  iimiiv  of 
thi-  eigne  and  eyinptoms  dllD-r  ii^iin  diiIv  in 
dt^rfc  and  not  ia  kind,  siiirc  hi  Iwttit  vuri^'iics 
till?  \iic  nnd  foot  point  dowinmni  and  fonvani 
andnreevcrt«],  tW  knw  it>  nearly  ^traij;lit,aiid 
tiie  trtwJmntcr  inajur  fliittwiod.  In  tin*  <ioin\- 
trani  ilinloojtinn  thcro  ore  two  inchosof  Icncfth- 
«nins,  whili*  in  th*"  Ac'i'i'vir'/ disIiKTjlion  tln'ic 
is  hulf  iin  inch  uf  shorli>iiin^.  Tin-  inv4-ivio[i 
of  thp  to<'  Jind  i;>ot  in  thi*  first  and  sci-ond  viirif- 
ties  is  <hie  to  the  oiitt-r  bsuid  of  llit-  Y-lignniviit 
(if  Bigt'low,  pimv  division  of  this  raiiws  llif 
(lign  of  invention  to  <lit^ppeiir,  a»  pointed  out 
by  Bi^]ow. 

In  Min^iderinj;  llie  treatment  of  di-ilncutioni 
ijf  the  hip  thfoIj-t;i<-]fj-  whirli  pm'vunt  ivducticiu 
riiii^l  not  1k'  nvcrlookod.  They  consir-i  of  ihi- 
Y-liffanu-nt ;  the  eapsnlc  which  ginls  the  neck 
nT  WK  l>one,  tlw  siiuill  rent  iu  wliieh  ]>re- 
vcnls  ihe  free  retiini  of  ihe  htme  into  the 
joint;  the  !)ri»tie  ni^rvo,  which  nuiv  lH-»>onu- 
entaii^Ietl  by  forming  a  Ump  anmnd  the  iic^-k 
of  the  Hone;  the  obturator  externum  tcmloii, 
ivliieh  bceomes  teiif*  over  tlie  bnek  of  the 
ncek  of  the  bone;  and,  finiillv.  the  inu.-*fles. 
which  often  embrace  the  head  in  a  ;«lit-like  aperture.  The  trcolineni  by 
mauipiilation  coiisisl-i  in  overeoniiii^'  by  certain  nioveincul>  lbe>«  various 
obstacles  to  reJuctiuii.     The  leg  i;*  flexed  ii(K>n  the  ibigh  to  fier\'c  oa  a 
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lever  lor  the*  tnirgccin  ;  th(^  tlii^li  'm  tiicii  ficxtti  u|Hin  iIip  jH'lvifl  In  tvha 
ll«:  Y-Iiganienl.     TIio  entiiv  limh  is  ihcn  ahdiioNMi  and  rutiiU-*!  ouimrdU 
ill  ilic  tirsT  iiml  fifwiul  Viirii'tics,  in  t>vdvv  t"  throw  llu?  liiad  of  tin-  lliirfi* 
1)1)1)1- owr  tlu'  ;io«.'tjibiiliiiii,  wliih'  in   iIk>  (liinl  hihI  t'oiirtli  varii'tiis  iIh 
t'litiri!  liiiil)  [s  nildiK-ii'd  and  it'tatc-d  iiiw:ii>I.     Afu-r  cither  of  iht-sv  iiinvr 
mrnts  h:is  lufii  rv('4'nti'd,  mxitnUii^  tn  i!k-  viirii-tv  of  di^liKatiiiii.  Uic  Wnii^ 
shmiUI  be  suddenly  mi-^-d  in  ordor  to  tlnriw  the  head  of  tlip  biMipovcrth 
margin  of  tlu>  noiftiihuluni,  aU<?r  whieti  the  limb  shDultl  be  c'Xtead*.'<J  n 
its  ni»rmjil  pusitinn.     ISrieHv,  the  two  J<iint?iir<!  Ilext-d,  the  hnibaJMliiildV 
and  jmlknl  .nii\v;int  and  lilU-^l,  in  thf  lir-t  nr  -e<'>nd  vjiriety  ;  or  Itir  K< 
joiiil-  :in-  Ih-xi-d,  adduclctl,  and  iKi^-lifHl  irnvanl  ;ind  liOi-d  in  tlie  thinl 
fourth  variety.     Sir  Ai^tley  (Vmper'rt  nu-thiMls  of  rc^Iuetion  by  exiiiijj'ii 
arc  shnwD  in  Fi^.  ItiO,  1'>1,  162,  iiiid  IdU. 

Tlie  iTsiiltrt  nftroHtinent  nf  nnrediiewl  disUKtitlon  of  th<'  hip  Imvi?; 
been  satisfactory.     In  .-ix  cases  rvpurteil,  only  two  were  rediiccl  by 
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i'.uducUua  ot  fUiiloLniloii  tja  tbo  pubm  bj  blr  A.  Ucx.'pcr'a  iuctl<i/(l. 

opprnliini.  and  in  onf  of  the  two  en«ee  the  piilieiit  diwi  »>•■  a  n^^nh  of  fli 
o|n-i-:ition,  and  lla-  other  imtieiit  --iillenHl  fi-oni  mrii-s  of  ihe  Ihhu-. 

(.hiayfiniut  ditdortttiiiitM  of  l!f  lu/i  am  extremely   rare,  r)nly  alK.in 
dozen  e!i-*.f*ever  having  liti-ii  rejuirted.     The  trealnieni  of  Mich  an  injo 
iniiHt  Ih>  emidiietei]  on  tlie  iiiwi*  f^jveniing  the  inanageiiu'nt  of  ciini) 
di-shtcutiuns  in  geiienil. 

DI^•LocATIos  ciF  THE  KNEE  IS  a  scrious  iujurj',  on  necomit  of 
damage  siHlaineil  not  only  by  the  bl™jd-ve8r*cli»,  nilisi-K's,  lipinicnttsW*! 
Ciiililam'-,  but  a\-*t  by  the  joint  iti*elf,  uliich  miiv  underm*  Mi|i|niniti*| 
MS  the  resnit.  Fortiiiiately,  it  U  nii*e,  a^  it  iM^-nrt^  in  le.sH  thnii  -'  |**f 
cent,  of  dishiejiti'HK,  owing  to  the  nuinb<'r  nntt  urratigenient  nf  tliei"" 
erfiil  Iignnienl8.  The  injury  iK-<(>un(  a«  a  nwidt  of  M>ine  diivot,  vw^\ 
meehaninil   violenw. 

The  varieties  are — outtrati!  (Fig.  164),  intrard  (Fig.  Iti5),  fof^^.. 
(Fig.  I6l>),  Oarhi-titil  (Fig.  107). and  by  mittiion.     The  suroml  aod  thirJI 
vnrietic-tare  often  incnin|)lete.     The  (Hslocatioii  oe*'urs  ^'onrarrf  in  iw^'fj 
Iialf  I  lie  caisei*,  uud  about  2U  per  cent,  of  the  forwunl  dtHlocntiod*  *^ 
coiiiiiound.  _   . 

The  signs  and  symptoms  are  too  ap|»ar«>nl  lo  rennire  any  spw^l 
desi-ription.  The  irregular  appeamne**  of  llie  Itn^H'-jttinl,  the  tirin*"! 
piitniineiiee  iif  the  wuidyh's,  llie  ininiovubly  Kxwl   jtosilion  nf  the  ji''"''! 
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Care  kIuhiIiI  be  laken  to  aviml  hytH-r^xKnsinn  i.f 

[n  tne  dii^UKation  )iv 


ihe  special  variety, 

the  leg,  a.s  (he  noplitefil  vewels  might  He  injlire^l.      It 

rnlatioii  the  rLtluetion   is  wisily  efl'ected  by  twisting  the  leg  in  the  loni! 

axis  of  the  linib  in  the  opixwile  tlircetion,  while  extension  at  tlkc  matt 

time  \s  maintained.     Afler  Riluetimi  of  the  dislixiitioii  the  entire  linili 

dhould  lie  [>hioo<i  in  a  pla.fter-nf-1'aris  bantlagi*.  an(i    n-tnined   in  in 

immovHhIf   iwniliun   for  »«evenil    wc-eks.      Paiwivi;    im^ll»u    «h<Hild  \v 

enipluviil  after  the  removal  of  the  fiiilinl,  iinil  no  active   tnuveiiirnt 

allcm-eil  for  another  wn>k  a^er  the  cli>ie)intinnane>i>  nf  the  splint. 

Comj}oa»<{  dislocttiion  itf  the  knee-JQint  is  a  nit^^t  serious  injur*',  owjnif 
to  the  lanre  size  and  e«>niplii'ate«l  tilnieltire  i>f  the  joint.  If  the  wouml  h 
small  and  nothing  foreign  ha*  entered  the  joint,  tne  npertnre  can  be  her- 
metically t^ialed  ^vitli  styptic  collodion  iiointed  over  a  thin  film  of  al>wrl>- 
ent  eotttm.  The  wound,  ineluding  the  joint,  nhould  be  dressed  a,septirallv 
and  llit^  limb  ])Ia(xt.l  in  a  pluiiter-of- Paris  splint.  If  the  wound  i.»  iKUfly 
largi'  enough  ii>  ndmit  the  linger,  th<>  joint  xhould  Ih>  thonmglily  irripiUiL 
with  M'arni  l>ichloridt'-«f-nii"iTury  m>liition  of  the  strength  of  1  :  Ul.'l'l'^) 

Erepared  vnXh  dii^illed  water.    A  txjtintei^  and  i)e|X'ndcnt  opening  shonU 
e  made  in  onler  to  dniin  freely  tlie  wivity  of  liie  joint,  and  after  dns»-J 
iiig  the  knee  aseptically  the  eonventional  retentive  apparatuit  of  uUMti- 
of  l*ari«  should  l>e  apnlictl.     If  the  wound  is  larger  tluin  is  suffieieat' 
to  admit  the  finger  ana  the  rtoft  parts  are  laoemted,  a  primary  naection 
should  be  performed,  pmvided  the  patient  is  yuung,  with  healtbv  viscera 
and  oi^nri,  and  no  large  ves*«lrt  or  uerves  are  injured.     Umlcr  these 
nme  conditiimia  primary  amputation  is  indicated  when  llie  jMtient  b^nldjl 
feeble,  or  alfecteii  with  viseeml  disease,  or  when  the  main  vc?iwU  flnal 
nerves  are   liijnre<l.     Conservative   surgery   ean   aeeomplish   miieh  ia 
thctte  days  in  eastv  where  a  few  years  ago  amputntion  was  the  oolr' 
hope  fur  th*'  patient's  lile.     In  severe  cast-*  ihroinbus  i>f  the  poplitou 
veMels  has  been  observed,  and  gangrene  resulted,  retjuiring  imni«lii 
am  nutation. 

I>IHI/H-ATION    OF    THE    SEUIM'NAR    C.mTIl/A«E«    inVoIve<*    S    «lb- 

luxatiun  of  the  eartilage  from  its  norm.nl  position,  which  may  iMVurj 
in    eon-secptence    of  a   sudden    twist    or    wreneli    in   elderly    peoplr,  (i^ 
the    disloontion    may    occur   as   a    result    of  chronic   disease  of  itr 
joint. 

In  this  injury  there  is  sadden  Iojb  of  the  joint- function,  ali«ni 
by  excnieiatiiig  puin,  which  is  often  so  intense  as  to  cause  tlie  [«tir^| 
to  faint  nnd  lo  fall  to  the  ground.     There  are  no  immefliate  eliararl*'- 
istie  signs,  as  far  as  the  jviint  is  (Yiurt-med,  but  the  joint  wion  beooaii*" 
swullun  fnuii  cirufiiiri  ami  the  irifhuiiiuatoiy  reuetion  is  ver>'  grtmt.   Ttot- 
dishwation  hhihI.  not  lic>  mistaken  for  a  Imise  (Tirtilage  in  the  joint,  ivlijir 
is  a  chronic  condition  ofVen  recurring  M'ith  si>me  of^  the  signs  of  AU 
tion.  only  of  not  so  severe  u  eharacter. 

Thir  treatment  ivniHiiits  in  returning  the  cjirtilage  to  it^s  ni>minl , 
tion  while  iIr-   patient   is  under  the  influeuoi;  of  an  ana'slliclie.    Tm  < 
patient  should  be  pliicod  umni  his  hack,  the  surgei>n'n  left  iinii  shonM  >* 
passe«i  nndiT  the  popliteal  sfWK-e,  and  the  leg  seized  and  fli-xe<l  br  •" 
assistant.     This  manipulation  under  nna-stliesia  se]Minitcs  the  joiotHair^J 
faees,  ami  the  cartilage  ean  be  now-()Ushed  back  into  its  miminlpliicc '*l 
the  surgt'on'tt  right  hand.     After  retluctiou  the  iet-^'ap  shouhl  b*  iila««j 
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over  the  joint  frtr  twenly-Omr  htiurs,  aikI  tlien  a  plftitter-of* Paris  gplint 

upplktl  uvvr  n  ttiick  layer  iif  alr^turbviit  cutton  to  pnKhire  unifbmi  und 

e()iial>l(!  pretwiirc.     If  tlH'  dUliifa- 

Iwii   lia*  a  ton'lencv  to  recur,   tho 

aurgnm    can   <iit  down   \x\nm   the 

loowncd    uiid   diitpbuvnl    cnrtilage 

and  suturv  it  lo  \\\v  Ixim',  or  even 

cxcitte  it.     Thill  operation  must  he 

undertHketi   with   ever\'  jintist-ptic 

prttTUiitioii.     In    ("astw    wht-re    no 

operition  wenis  adviwihh-  snnio  np- 

ptinituii  should   bi>   made  tu   limit 

the    amnimt    of    movement    ta    the  AppamlUE  vmplPtrvil  t>>  ^t<n<t  tntitmn  in  illalM*- 

jomt  (tig.  ItiS). 

I>isi/K-.\Ti<)N  np  TiiK  PATKM.A  ooea^lonnlly  oirnm,  and  forms 
ly  ahmit  I  per  ot^nt.  of  all  diftlooations.  The  injury  may  Ix-  ihe  ro- 
"t  of  mtx'kuiit'al  violuiuf  fntrn  a  blow  or  a  liUl  (i|>on  th«  Mdo  of 
the  hone,  esiwrially  wh**n  the  knw  is  »lijrhtly  i!*'xe«l,  or  the  diflncatinn 
may  occur  from  mui^cular  action,  or  the  condition  may  be  coii^nital. 

The  varietiee  are  miiirani,  invard,  rfiiiml^  and  uptcartl.     Any  of 
these  varieties  may  Iw  wimplete  or  iiH-omplete.     The  oni- 
ward  variety  (Ki(t,  Ififl)  h  the  most  (iiiuiiicn,  ih^mgh  the 
natural  plane  of  the  iroehlenr  surfiiee  W(«ild  H!em  U*  iavor 
liiv  liiwunl  variety. 

Thi!  eifiufi  and  armptoms  of  outward  dishiratioii 
of  the  |»at<rllji  art'  flatuf-s,-*  uf  the  knw,  t^nsy  eomiitirm  of 
the  quHdrieepii  extensor  niu^-hr,  iiiahility  to  Hex  the  knee- 
joint,  and  the  paleUu  n-stinn  n|>.)ii  the  extcrniil  condyh'. 

In  the  imvani  variety  the  eigna  and  symptoms  are 
similar  to  the  above,  except  that  the  sipns  are  found  ujMin 
the  opposite  (ride  of  the  condyle.  This  variety  is  always 
Uie  rt'wult  of  mn'luinira!  violenec. 

The  rrrtiriii  or  iftUirtf  variety  has  been  observe<I  ujion 
a  few  <K.nwi'.>n??,  and  is*  caiifie«l  by  a  Mharp  blow  uimn  the 
side  of  the  |>»t4>lhi  when  tJie  knee  w  in  Ihe  wtni-f1exe<l 
ix»aition. 

The  vpmini  variety  occurs  only  with  nipture  of  the 
lipiaientucn  patelhe.  The  luxiident  is  iiec<.inipnniecl  by  conniilerable 
BjMiovitis.  The  upttfinl  dialnr-ation  occurs  when  iin  atieniitt  ii»  maile 
to  prevent  oneV  nelf  from  tiillinp  boekwiird,  or  it  may  Inllow  m  a 
re«tdt  of  fullin;;  n]ion  a  broken  piece  of  plR^:*  or  by  a  <«brc  cut. 

The  treatm&nt  of  dinliMttiun  of  the  putclln  in  the  onlward,  inward, 
anfl  vertiwil  varieties  Miusit*t*  in  elevalinj;  the  entire  liiuh,  sii  ai-  to  relax 
the  omidriceps  extensor  muwle,  which  i^hould  Ik;  pushwl  toward  the 
pntellii  while  the  limb  \n  tluiK  hyjH'r-exleiulefh     TIk*  bone  itHctf  in  now 

fdifhed  bv  means  «)f  dijjilal  prcs-siire  into  iN  proficr  position.  ItiH>k!t 
inve  tieen  insert*-*!  under  the  skin  t<»  m;die  outwanl  traction,  bnt  their 
ll«!  is  att^'ndeil  with  mnn'  or  U's*  danger.  In  the  upwanl  Niiriely  the 
Ugamentum  p»telli<<  must  he  suture*!  to  its  onpnal  {loint  of  attachment 
In  tlie  tibia  at  the  place  from  which  the  tendon  h^  been  torn.  This 
operation  mu-fi  be  performed  with  jfrcnt  eare  and  with  every  antise\>tic 
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pivi-aittion,  amw  the  dasr  [mixiiniiy  to  the  krici>-,tiiiiit  niiikrw  the] 
tiim  out'  of  ini>rc  or  Inw  gravily.  Tbn  ktn^  should  l>c  pliuvd,^ 
rcdiK'tion,  iti  u  [ila.<tt'rH)l-hiris  sjilint.  Aller  sevuntl  wwks  tin*  <lrrviri 
can  Ih>  n'liiovi-il  :iiii]  tin  diiHtii;  kiii>iM-!i]>  :i)i[)lic[|  iivi>r  tlic  joiiii,  in  ••n\ 
tu  luiruitiiiii  llio  ivtk-LIn  ill  it;^  prtiptT  portion,  ami  »1mj  tv  affonl  ^nvtb 
security  to  tlie  patii-nt.  In  iliu  Liitijfi'nitui  vHrifiy  a  koifM-ap  .-ilKiulil ' 
Worn,  which  l):i^  n  tendency  to  prevent  the  bone  tW>m  ^lipping^tooi 
out  of  itM  pbee. 

Disi/K'ATiuN   iiF  THE   Fiin'iA  op<!iirs  OA  n  ro^dt    of  nicrhMio 
viok'uo.',  tiiiM'iiiar  aiiioti,  or  diwa*-  or  iinvst  of  (.Towth  i)f  i\w  Ujm.i 
Hittit^  atlV-1'tioii  of  lui  iidju(x-iit  joint,  or  even  by  Ici^heniiig  of  ihr  tibi 
or  fihiihi  hy  liypcrimlntiiin. 

Tln'rv  are  two  varieties — imv  in  thv  lippvr  piirt,  at  llje  mtfjtrinr  tihif 
fhnUir  iirtiiMiiiiticiii,  uiid  tlii>  ollit-r  in  llie  lowtr  iHirt,  iit  the  iufrrtor  tthia 
Jihnhr  articitlatimi.  In  thctirst  vjirii-ly  iht-  ilishxntiuu  iiiiiy  ("<■  i-itJie 
jorieartt,  bavkumiti,  or  ujurttnl.  'I'liis  variety  is  musi-d  Uy  ii  \'hi 
upnn  the  hend  of  the  H hula,  or  liv  a  sudden  evHitnirliim  of  ihe  )'ioi 
muiicle,  or  hy  i^hoilcnint;  of  the  tifcia  in  coui^iwiueiH-e  of  fraWnre  m1"  id 
boDu.  Bislotution  in  the  lower  end  of  the  tihulii  nuiy  be  also  either/n 
trarff  or  fuici'ieard.  In  this  variety  a  fracrurc  is  often  ori^Kwintofl  wtd 
the  di^lurutiun. 

Till-  eiguB  and  symptoms  anr  um  npiwrfni  tn  mpitrp  any  ^]*va 
iloswripiion. 

ThL>  treatment  t^>U!^it!t8  in  puHhin^  the  dishicsJti'd  enil  biiek  inti' 
phii-e  aftiT  tirril.  rchixin^,  by  Hi>xi(in,  ihc  inim4!h?A  the  eontnititon  of  wliicli 
would    interfere  with    tlie    nihietion.     If  tills    tiiiln,  the    kin*t>  lan 
extended  wiili  the  (bot  ,-tniri^'ly  flexed.      When  the  Uitie  in  in  ili*  pni|)l 
plaee  a  el)nlpr<'>l^■•  should  l>e  ;ipplieii  to  tlu*  di8locale<]  end,  mid  the  enti| 
liiu!)  plaeitl  iu  a  ])lai4ler-or-raris  bandiip?  for  H-veral  Mt-eks. 

l>lHUK-ATUiN  OF  THK  A.NKi.K-.loi.vT  fontis  nhout  ;1  por  eenl.  flf  i 
difllocation!!.  The  injury  in  usually  eau!te«l  by  a  fall  u|K»n  the  frwl,( 
by  a  force  exiH'nde<l  ii]»on  the  |Hirt  of  the  niikle  oiiiKKite  to  tlw*  dijJ<:K 
tion.     A  fracture  is  veiy  often  a.-wi>eiatwl  with  tnw  di^hNiirinii. 

The  varieties  are  I'uttriirit,  imrin-fi,fonrii>-'i,  fini-l:intrt[,  and  "yiMo' 
The  tiliuhi  is  nsiudly  fnicltirv'd  iu  llie  iintwiinl,  forward,  and  liacltHiirl 
vurietie-s  ami  the  tibia  in  the  Inuanl  varielv. 

Ill  the  oulirnrii    disUKittioii  ( Ki^;.  170)  the  l)M>t   is  twitili'^i  iiiiJ  i| 
pliintar  surtiu-e  is  turned  lowanl  the  Hhula,  the  iuleriinl  Inlend  li^li 
in  iKiually  tori),  and  tin-  inner  niiilteoliir'  projeclH  just  lN-ne:itli  tlie 
TliLs  vnriety  is  often  miiitaken  for  I*otl  s  inietnre. 

In  the  iiiirarti  disktcjitton  the  internal  malh'olns  Ln  msimlly  fncland; 
the  other  -^ide  of  the  fiH»t  re*t*  Ujion  the  ground,  and  the  inner  eide*^ 
tlie  foot  ii«  turned  upward. 

In  the  forward  vnrioty  the  foot  U  vcrj*  luuch  lenpthem-d  lUid  '^ 
tibia  restM  u[H>n  the  iip|H'r  and  |>osterior  part  of  the  on  calrts.  Tku 
form  of  disloeatiiiii  is  exi'«-ediii;;ly   nlr^^ 

In  the  hui-ktrtnil  variety  the  foot  i^  ver>"  much  sh'TleniHl,  the  inff* 
lateral  lit^uieiit  Ik  turn,  the  exlenial  hilcRiI  li^inieni  and  the  (Ihuln*'^ 
broken,  the  heel  is  vny  pi-oniineut,  the  toe*  point  down,  nufl  the  rtJ ' 
the  tibia  \s  IhroM-n  ujion  the  j^caplioid  and  the  iutemal  ruueiform 

In  the  upward  variety  the  tnr^il  bones  arc  forced  up  Ijetwwo ' 
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tihia  and  libiiln,  ami  the  nnkle-joint  its  very  iiiiieli  inert>a;«e()  in  i(.s  luternt 
diatnclcr,  wliile  the  vertical  lueasiii'emeiit  ol'  the  lout  is  muoh  lees  than 
normal. 

Tho  treatment  consirtit  in  floiinjt  the  h-fc  U]wn  ilie  thijth  to  relax 
ibe  Icmlu  Arliillis,  and  in  miikiitg  iun-itile  hut  gmiliial  iRietimi  ii|Hiri 


Pw,  i;n. 


l'liilo<«iton  iif  the  ■iiHi.'-ji.iirit  tllllll■H^!. 

iJie  f<K>t  m  the  o{i[K)ftit«  tltrectioii  to  tltat  fitim  which  iiu.-  foot  \va»  thnitit 
at  the  time  of  ihe  arcideiit.  Division  nf  ilin  temld  Achtltis  mav  he 
[wrfomietl  with  a  view  t'>  fnrilitatp  the  ixiliiclion.  The  fiK>t  i^houhl  Ik.' 
placet]  at  once  in  a  nliirfiTHif-I'jiris  j*|ilirit.  m-  in  latenil  M'tHwlen  f-jilintft 
with  hdh's  in  tlie  >ii!t>  tci  i-rim'simnil  to  the  mtlient  rwints  furmetl  by  the 
two  ninlleoti.  In  Jiimple  <li.w!<n-atii>n  t^f  the  aiikle  the  rmlueti<'n  is  wisHy 
ttrrnmplii«he<l,  and  it'  ihc  joint  is  piven  Miiftieicnt  pliysinhijnMiI  rest  tlio 
injury  will  n>pciir  withont  anv  diflieultv. 

Cttaijtouiui  tfiitUfcalimi  of  the  nnk/e-jrtint  wai*  fnnnerly  ixm.-^ideixil  a 
most  scriniis  tnjtirv.  Kvrn  in  these  davs  at  a  time  whi^n  the  ter-hniqne 
of  aj«e|)lic  ruirgi-n.'  in  nearly  ]»t*rr«.rt,  the  nianaKenient  of  thej^e  r,i!«s  is 
often  attendeil  with  nnsatisiaetory  refiihn.  The  niDrlality  in  iwiwt  yean* 
was  very  great,  and  hloivl-]>ois<>ning  was  the  iisnal  eaiifte  of  tleath.  At 
the  present  day  this  cautw  of  death  hai^  heen  proctieaUy  removed,  but 
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tliti  qufistion  as  to  tlic  (LcluptiuD  of  tlie  be^t  incuiis  of  n.'storing  tlic  prrTn 
liinctiun  of  the  Hnkk'-ji^int  is  a  moist  im]Kirtatit  one. 

There  are  certain  PnxTiistean  niles  the  strict  observance  of  'whid 
lias  givt-'ii  to  thu  writer  iiiO!*t  satistlictor)'  results — firwt,  aa  n^jards  tlielil 
of  the  patient,  and  second,  as  n-^anl-i  the  coniplfte  function  of  thejtwB 
These  nilis  art'  immi-diaio  ase|>sii^  of  the  entire  limb ;  tiinn>ngb  irriin- 
tion  of,  and  free  dmiuojire  imtireh'  through  and  aeross,  th(^  anlilc-jninl ; 
the  seeurinp  of  |>eHV<^i  iniiuubility  with  piasttfr  ttf  Van* ;  removal  of  llur 
drainap^-iiilK-  on  the  thin!  tluy,  with  final  irripiliim  and  rlnsiuv  nf  tk 
dminagn  openings;  the  etnpluynient  of  gent  Ir  pcb^sive  niovrnienls  and 
massige  at  the  em]  of  the  thin.1  week  ;  ami  the  free  use  of  the  joint  nilli- 
oiit  cnitches  or  nine  at  the  end  of  tJie  sixth  week. 

Any  result  other  than  one  attended  with  no  constitutional  distuit** 
anee  and  with  complete  n»toratiun  of  the  joint  niay  be  called  unaUiiK 
factor)*.     The  adoption  of  merely  one  or  several  of  these  mios  will  not 
yield  a  gtMxl  rerttilt.   Their  adoption  from  tlie  iHytnnin^  to  ilie  end  iu  li 
order  meniinniHi  it!  nere^ijin.*  to  iie<riire  a  slti^lj^(^tllry  n-Mill.      I'rrfa 
aivjkitiH  at  the  <«tart  will  not  yield  brilliant  rcsultA  tinlos.s  faithful 
<.^()iiK!ientioui<  attention  is  paid  tu  the  Kubi^eijuent  detailti.     t^ach 
niiiHt  be  observed  in  ]iroiter  wvpienci'  in  onler  to  obtain  at  the  endi 
tlie  trenltiient  an  ideal   result. 

imvuii'mle  A'*e.}n'iK  nf  Ihf  Entirf.  Limb. — Tot*  much  importance 
not  be  plactHi  niMin  thir<  fin*t  rule.  The  extremity  fhoiild  ininif-di.it(-lT  he 
thoroughly  watilietl  with  an  abundance  of  Boaj>  and  Mann  water,  jin>lr<l- 
inp  at  the  same  time  with  itKloibrm  gauise  the  o|jenin|^  into  the  joial 
during  this  ablutttm.  The  eiitin,*  limb  should  l»e  eleaniy  sliaved  willi  i 
niwir  and  again  washed,  after  which  tlie  iMirti-  slmuld  l»e  freely  irrijiatid 
with  a  I  :  50()  solution  of  bieliloride  of  mercur)-.  .\  aiitnrated  foltitirm 
of  itMloform  iu  ether  should  be  poured  over  all  the  linib.  Tht^  art 
should  now  Ije  pmtected  with  towels  wrung  out  in  a  bichloride  «lutHn, 
1  :  2000.  Having  removed  the  wet  towele  placed  under  tUv  leg  diiriii 
the  aseptic  cleaning  of  the  limb,  and  having  »ub)4itulc(I  cK-aii  biehlund 
towels,  attention  is  next  diretrted  to  the  joint  itself. 

Thonnttfh  Irrtffatioii  of  the  Jiyint. — ,\n  irrigator  !iUi*jH'nded  a  fewfert 
al>i>ve  and   lilh'd  with  a  itot  1  ; -lOOO  bichloride  Mdiitinn  whonhl  now "  ~ 
us<-d.     The  iHixzle  of  the  (*yringi-   sbouKI  be   intn»<hi<-e<i   into  tin*  btil 
and  all  the  blimd-elots  wa.'^hed  out,  togi'lher  with  di-bris  tliat  nuiy  inv 
eiitereil  tlip  joint.     A  slrong  ilire<ior  sfwuld  lie  jiassed  tlmntgh  iIm' joil 
until  its  blunt  end  Is  felt  at  a  point  opposite,  and  tlien  it  should  bi'( 
down  upon  and  the  wound  made  large  enough  to  admit  a  lar 
drainagc-tnJM'. 

Surgei-uis  have  been  aceustomed  to  drain  the  joint  upon  tme  side,  *tio 
introduce  the  tulte  at  the  o|M>ning  mode  at  the  site  of  the  injun*.  IWl. 
is  iiuideminte  and  insufficient.  A  jmckct  upon  the  opposite  f-h)f  «{ i 
joint  U  formed  in  which  blood-serum,  lymph,  and  i<ynoviu  eolltvt,  »< 
thus  a  nidus  is  fi)nnctl  ftir  irifei^tion.  Fnlesa  tlie  j»»tnt  is  ilionffl2(ilj 
irrigiittHl  in  all  its  jmrts  there  is  diuiger  of  abscesw.  Tf  a  stu<ly  of  •••'^i 
jKniiid  dihldcation  n(  (lie  linkle-jnint  is  niatle,  the  interesting  fart 
obsen'ed  that  abscesses  are  «il>s<^nently  formed  upon  the  side  of  t'n 
joint  directly  opptisite  to  the  original  opening.  The  time  of  format* 
of  these  ubsceivtes,  and  their  situation  and  ehnrsctcr,  point  to  the  fiid  It 
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their  ileveloprntiit  is  due  to  wpHia  originating  willuri  tlic  joint.  Tho 
<?iirioU(^  clinioal  fact  that  tsome  time  after  the  original  injury  to  the  joint 
nu  absM-m  forms  npon  the  opposite  i^lde,  itnti  where  the  tis^i-s  are  ull 
sound  nntl  (uiiiijnreil,  Miggestrt  at  once  tliat  the  ah.'^^r.-w  U  <hie  to  wjij^is 
auil  iwised  b_v  the  retention  ot*  «e|)tic  material  in  the  poektt  of  the  joint 
<h:<tnnt  fiimi  the  orijrtnal  wound.  By  fwH!  ond  periect  finiinage,  by  anli- 
wplie  irrigati(Hi  at  the  time  of  the  lirwt  dressing,  and  hy  pnn'idine  a 
ttix  outlet  U|H)n  the  healthy  side  of  the  joint,  wc  raay  make  tvure  that 
no  rrtenlion  nf  hl<M)*i  or  lymph  or  synovia  cnn  take  jilaer,  and  wherever 
"inieh  jterfeet  dudnaee  is  ej^tablisheil  the  abwe?w  is  j>i-evented.  Tlie  aWese 
that  formn  under  t(iei*e  eireimif-tanee^  in  pndilie  of  evil,  ll  setu  ij|)  fi-ee 
suppuration  in  the  joint,  ami  this  is  foHowed  hy  necrosis,  and  then  resec- 
tion or  amputation  mugt  be  performed  as  &  rfcrniVr  rfwfort  to  save  the 
patient's  life. 

The  next  rule  to  adopt  in  the  uianaj^ment  of  the»o  cases  \»  the  imme- 
diate lisatiori  by  pla^ilcr  of  Parin.  FerfisTt  irnnmhility  i>*  e«^-iitial,  and 
this  ran  he  hest  siM^ured  by  the  employment  of  the  jilaster-of- Paris  hnnd- 
ajre.  The  wound  having  lieeii  eiivered  by  iodoform  gauxe,  and  jiiei.vs 
of  wet  liiehloridp  gauw  having  Ikh-h  plaiitl  loow^ly  over  the  wound  and 
ufKin  the  fiNU  and  h-g,  a  wet-  antLse]>tic  haiidage  should  he  applieil  to 
keep  the  hMw*e  dressing  in  place.  Over  thi;*  a  eomliined  dreK>*iiig  cpr 
layers  of  purific*!  cotton  should  be  mllwl,  and  a  Iiaiidage  to  kw|»  the 
dresAiJig  in  pL-u-e.  A  piece  of  j-heet  iron  about  one  inch  in  bi-etulth, 
and  bent  at  the  heel  Hi  lu^  to  extend  from  the  toe  diiwn  ibe  plantar  ^ir- 
Cipc  of  the  foot  over  the  hoci  and  up  on  the  posterior  surface  of  the  leg, 
reaehing  alwve  the  knee-joint,  t'hoidd  I*  adjusted.  A  eorrcjiponding 
strip  of  sheet  iron  hent  to  fit  the  dorsum  of  the  foot,  thp  front  of  the 
ikle,  and  the  anterior  surfuce  of  the  leg  shouki  next  be  applied.  Two 
lort  latend  splints  of  the  ainie  material  f^hould  be  plaetHl  on  either  fide. 
Tlie  plasler-ot  Paris  bandage  can  now  Ix-  rolled  over  the  gplints,  and  a 
light  pla-stcr  Imndagc  applied,  which  now  po?scj*a?s  great  i^trength  on 
account  of  the  «plintB,  hut  which  i^  not  heavy  or  cnmbersome.  At  the 
first  dressing  a  ieneMrum  can  be  cut  over  the  woundi*  in  oi-der  to  \viih- 
dniw  the  dminagt^tulx'.  The  leg  can  l>e  suKix-udcd  hv  a  Silter  swing, 
which  will  enable  the  patient  to  move  about  in  nil  directions  in  bixl 
during  the  rejuiir  of  the  wound.  If  there  in  any  diflieulty  in  placing 
the  foot  an<l  linih  in  projHT  |tnsition,  the  tendo  Achillis  cau  lie  iiividw^ 
and  thus  physiological  i"est  Is  at  once  enforced. 

Still  another  nde  refers  to  the  time  of  remoxnl  of  the  drainage-tube. 
If  llie  wnniid  1^  fiuiall  and  there  has  been  little  Inceralion,  the  third  day 
in  the  mojil  appropriate  time  for  the  entire  removal  of  the  drainage-tul»e. 
if,  however,  there  is  an  excess  of  disehargi'  from  it,  the  tiilx^  van  be 
allowed  to  remain  until  ihc  following  day.  .\t  thin  dressing  on  the  third 
day,  if  it  is  tliought  best,  for  the  ri-iiMonK  given,  not-  to  remove  the  tube, 
tlicn  it  should  be  irrigated,  the  nozzle  of  the  .syringe  being  tntn>duet*d 
into  one  end  of  the  tulw,  ami  a  weak  bichloride  solution  paj-setl  tlnxnigh 
it  an<l  timtugh  the  j"inl,  and  the  dniiiijige  made  ontv  more  ftvv. 

It  sonietimes  happens  that  after  tlic  joint  has  beeix  irrigated  the  tnl>e 
can  Ij*  divided  into  two  |xirt/s  and  a  short  cntl  insertctl  into  each  of  the 
bilateral  woundfl,  and  tbene  left,  in  until  the  following  day.  If  the  tuljes 
remain  long;er  than  three  or  four  day*,  tliey  excite  irritation  in  the  joint 
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aixl  may  set  up  stippiimtion.  Again,  the  niWier  tiil>es  lieconte  wirtcms 
iu  tlitvu  ilHys,  iind  ure  likfly  tu  tear  ajNirt,  owinj;  to  tlic  U'lmuti  pnKluct 
bv  wil(iilm«'iii^;  ihfiii  ihmngli  tisHiie^  tn  wliicli  they  liavebectmio  Ufoc)"' 
liuatetl  Wy  InH:iiimiat»iry  iiilliesimi.  Fiimlly,  aftvT  thrw  <!aye  tlie  tulx-i 
linviiit;  a<'«irn[ilishi'(I  tlu'  ijlijcct  tor  vvliii*li  tiiev  were  erapInytHi,  ^liout 
be  removal,  Itocau^-  they  nrc  not  iiitomlwl  to  drain  pu",  but  Ut  «irn'  »►£ 
the  pnxlucts  of  acute  Iiillaiiinuition  arising  from  th<.>  traimtatisui  tu  tl 
joint. 

Tlie  rule  which  relates  to  ]»i.^ive  niovem?Dt«  ami  miiiNsi^e  at  the  er 
»f  thi'  thin]  w(vk  i^  an  iiiiiHirtuiit  one  Ut  ohaT\-i>.  Aiiv  nioVfim'nt  tvi 
the  joint  prior  lo  thi^  clntc  is  attrmlod  with  ilanjpT.  TfiP  jmrfc*  arc  twj 
rea<ly  for  |MH4sive  iiiutiuii  bt-fore  thrve  wevks,  and  an  attempt  lu  move  the 
Joint  prior  In  tlait  time  will  exi'itu  u  new  inHannnalioii  wliirh  may  li-;til 
to  suppuration.  Tf  the  joint  is  not  mr>ve<l  at  this  lime,  the  adlifv^inny 
become  Srm,  ami  anUylotgis  iii  certain  to  follow,  and  conseauently 
function  of  the  joint  is  destrttyeil.  Shampoolnff  and  peiitlc  Irietion  ai 
tt!i*o  valuable  adjuvant*  at  this  i«.Ti<.«l  in  the  liintory  vf  ihe  iiijnrv.  It 
to  lie  twpwMiiily  not*tl  that  the  muveineiit  allowiHl  to  the  joint  is  nc 
active,  but  [Kissive,  and  the  former  should  m)t  l>o  pennitt<-d  until  si] 
weeks  frt^ni  the  date  of  the  aceideut.  The  rulu  tliat  Sir  Jtune^ 
has  jriven  is  here  e>']>peially  apnlicnhle.  He  inujrhl  thai  an  aciitclv" 
inHamod  joint  with  heat  and  temlemciw  in  it  shonld  be  kept  pbvicdo 
rally  at  reft,  and  that  a  joint  that  was  stilt  and  partially  ankvl'"-^-*!.  bi 
was  free  fi-oiii  all  iiitlarnnial*trv  action,  should  be  liriilwl  by  {HL-viav) 
nu)ti<m  and  iiuissaijje. 

The  IiLst  rule  refers  to  the  lime  when  the  patient  should  Ixi^in  iirti* 
moveineni  in  the  joint.  Active  motion  in  the  joint  is  neresftiirv  at  thii 
periial  to  exeite  the  se<^n>tion  of  syaovia,  l<i  release  iIh-  tendons  iVoni  aiij 
adhesirin.-;  due  to  a  theeal  intlimimation,  to  disintefrrate  fibrous  adhi^nior 
t4>  restore  the  natural  motion  in  the  joint,  and  toabtiorli  any  of  the  produ( 
uf  iui1auuiuili<ui  or  of  i-ollaleml  n-dema  and  wehynios^'s  in  the  siirrouiHlit 
s(>ft  striKilnivs.  It  sometimes  happens  that  at  this  stn^  swelling  occui 
in  the  lep  or  iu  the  f<«it  fntm  the  remo\-aI  of  the  plaster  bnmlnKe.  Tlii* 
in,  however,  only  tein|Kinir^-,  and  will  .^oon  disapjiear  n|Hm  the  pntimt 
w^lkinji  about  for  n  few  <lay!>.  If  aetive  motion  is  allowc'<i  earlier  ihti 
llie  sixth  week,  there  is  dnnpr  of  exeitinjr  new  and  suppurative  iiilliui 
mation  in  the  joint,  and  a  joint  that  pave  every  prosjMH-t  of  iMiHtnuiij 
perfec^t  in  fuuctiun  at  the  end  of  the  second  or  third,  it  even  the  I'uut 
week  may  become  totidly  ilcj^iroyed  by  a  to*»  early  employmitit  of  molii; 
at  a  time  when  ahs^ibite  i-esf  is  impemtively  demanded. 

Xo  Iianl-and-f'asl  nde  i-uti  he  nijide  as  to  the  amount  of  movement 
tliat  the  iiMtieut  sliouhl  bi*  allowe4l  to  make.  The  Ix-st  j^iiile  is  the  feel- 
Injys  of  the  patient.  Too  nuieh  exereUe  is  as  harmful  as  t<Ni  little,  and 
exercise  atteiid<-*l  with  puiii  ainl  liili^e  i»u»  injunous  as  movement 
the  joint  a  wei'k  after  tJie  injury.  The  patient  •should  l»e  a4lvliM>d 
move  the  joint  but  little  at  firet.  and  by  ine^•^i.■'iNJ;  the  amount  nl'  move- 
ment dailv  iMfrFeet  restoration  of  the  joint  «vin  Im'  seeuri-*!. 

DisuM.'ATioN  <ii'  TIIK  ASTKAOAi.fs  oeeuri"  08  ix  result  of  fiiUt*  from, 
height  or  of  a  Midden  wn>neh  or  twist  id"  tlie  Iim*!.     In  liH-s^'  injnriti*  tl 
liltnmentA  ure  torn  frtmi  their  uttaelmu'nt,  and  the  Ixme,  being  tW^.'. 
thntsi  out  of  itH  position  by  llie  tibia,  while  the  fool  i«  i«lrongly  Hexo 
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extumle*],  «r  invertcil.  Tfm  Imrtc  is  diskwHttxI  from  its  relative  position 
between  the  os  csilcin  ami  llic  tihiii  ami  fibula.  Tills  injuiT  miiRt  not  be 
utistaken  ("or  dij^ltx-atioii  of  tht-  aiikle-joiiit,  a  <lei*(.-ni>tioii  uC  wliieli  Las 
Ircndv  In-en  jriveii.  Ju  l^i^l^MailUlIl  of  tlie  iintnipiliiK  the  bone  not  only  i» 
^separated  i'n>m  the  nialU'olar  arch,  but  alw>  frotn  it-  attacliments  beneath 
tit  the  iKtiies  of  llu-larsiis.  In  illsIiHiition  of  the  ankle-joint  tlic  a^tnig- 
ahis  niaintnins  Its  rcUtivc  position  to  the  Ixmrs  of  the  ttir^i^ 

The  varietieB  are  foitcant,  buckictvl,  oahcard,  or  inward,  and  by 

«tin. 

In  the  fonrarft  tli.'ilocation,  which  is  the  mwt  frequent,  the  bone 
beeomeji  <li!*j)laee«l  in  conMiiuenee  of  i\  liill  or  by  a  twist  of  the  ftxit, 
whieh  in  at  the  time  of  the  ueeident  in  iIr-  |iosition  of  full  extension. 
The  Astra^liiA  is  thns  thrown  forwaitl  againxt  the  ni«tragiih>-Acaphoid 
li^nient,  which  (rivw  way  and  ]»c^nlit^  the  lione  to  Iw*  th^i^t  out  of  ita 
(MH'ket  ami  l>eeiome  lodjfed  just  benenth  the  skin  on  the  dorsum  of  the 
fwtt. 

The  si^rna  and  eymptoms  an*  tlic  preseivro  of  the  rotinded  head  of 
the  a.«t nipi Ins  iijton  fhe  dorsum  of  the  fiK»t,  tlie  dlsnp|H'!inilice  of  the 
nunnal  landmarks  uf  the  juint^  the  cotiiplete  hits'i  of  fnnetion,  the  ^loit- 
eiiiiig  of  the  limb,  owing:  t""  the  positiott  of  tlie  nnilleoli  near  the  sole  of 
tlie  foot,  the  proininenee  of  one  nlalleoll1^^  and  the  obliteration  of  the 
otlier,  with  either  inversion  or  eveisitm  nf  the  fixit. 

fMiwyiHon  of  fhe  affrdffnln^  bachmni  oeeiirs  as  a  rare  injnn*.  In 
thin  variety  llie  bone  is  foreibly  driven  iKiekward  and  either  ontwanl  or 
inMurd  ujKin  one  or  the  other  side  nt'  the  temlo  AehlEli^.  The  inh-nor 
wirfaee  of  the  bone  lies  upon  llie  buck  part  of  the  sii|H'rior  surilii-e  of  the 
on  calns.  This  aeindent  otrnrv  when  the  foot  is  in  extreme  flexion,  the 
reverse  of  the  position  when  a  forward  di^ilfx-atiftn  i>renrj».  The  injury 
result?  from  a  severe  twist  or  wrcneh  whieli  eaiises  raptniv  of  the  |K)fle- 
rior  fibres  of  the  deltoid  and  external  [ateral  li^unents,  as  well  as  of  the 
interosseous  lipinient. 

The  Bigns  and  symptoms  arc  the  presi>nec  nf  n  Ixniy  pn^tnilnenee 
jnst  above  the  heel,  with  the  tt'inlo  Aehillis  stretched  ti>rlitly  «)ver  it 
iipm  line  or  the  other  side ;  a  marked  dejiressiuii  ii|K>n  the  fnnit  of  the 
ankU'-joint,  with  a  iinaninenl  ridp'  a)H>ve  the  fotv^^i,  e^tnsislin^  <if  (he 
aiiteriiir  urtieulalinu;  tiuir^iti  i>f  lh<-  til>i:i  ;  etirnplete  luss  of  finieliiin  and 
mnrkeil  flexion  of  the  finA  and  iiatnobility  of  the  atikl(*-joint. 

DhfoenHoHn  of  the  onfrtii/nluM  otthrorfl  and  inwnni  oe^-ur  with  e<pial 
fre«|iiency,  althoofrh  either  variety  is  sehlom  obser\'e«1.  If  the  dishx-a- 
tion  is  eompleie.  n  fntettire  of  the  eorn'S|Ha]dinjj  nialleoliL'i  oeenrs,  and 
the  di^hxiitirm  is  thns  eoniplieateil.  'J'liis  aeeideni  results  fmni  some 
•vere  violunee  or  by  a  liill  upon  the  side  of  the  b<xly  when  the  foot 

<vitf!rht  and  hehl  firmly  witliiii  the  tight  gronp  of  iMinic  object  wliilo 
the  person  is  in  motion. 

The  sierns  and  symptoms  of  lateral  dislneation  nrv — prewnee  of  a 
iHiny  pnoniiia-ncc  upon  one  >ide  of  tlie  fool,  uitU  a  (v]rres|Kii)diii^  depres- 
won  u|>on  the  opptsite  side  of  the  joint ;  and  crepitus,  aif  a  nile,  since 
tile  niiilhidiis  uihui  (he  an'eeti*d  side  is  traelurtHl. 

f}i)ttomtitm  of  the  a*trarfaiuM  hif  rertion  ocenrs  from  a  sndden  twist 
or  wrvneh  of  the  foot,  and  the  bone  may  undei^ro  rotation  ui>on  u  hoii- 
jKmtid  or  vertical  axis.  Daring  tlie  reeeipt  of  the  injurj*  the  foot  is 
Vtw,.  I.— 11 
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u.^uallv  pliiceil  niiflwity  lu'lwoo.n  ttojtion  and  oxtfiiiiinn,  and  onn-^rqwoUy 
ut  It  right  angle  to  tho  log. 

llto  mgoB  and  symptoms  an-  cliiufly  iK^itive,  adnoe  tbmv  are  iu> 
chflnictfri-itic  vhiiiif^'s  wlik-h  e nnltle  ihe  Mirg^cHin  In  iliiipnrintHaite  t\te  ptv- 
ci.--L'  mitiii'e  '>f  llif  injury.  Tlie  diagn'wut*  must  l"^  ustatdUlifni  upon  iht 
Kiiddcii  lojifi  of  motion  in  the  joint,  wvcre  |Niin  int.Tcat*'*!  by  niovi-tiipiil 
oi"  the  foot,  a  rapidly-ocfurring  syuoviti*,  partial  losa  of  the  mimuil  c»in- 
lour  uf  tlic  joint,  and,  finally,  the  exUteuoc  of  a  Herions  sudden  jutnt 
affliction,  without  any  hony  prnmiacncca  Cu  8cr\'e  as  a  j^de  tu  dct^rmiiu' 
(lie  chiimt-tc'r  of  ihv  injury. 

Till"  treatment  of  dishM«!ion  of  thtr  iiftni^ahi?'  i.-^  itunplcx,  v:in.iiiff 
wmicwhjit  iirmrding  to  tlii'  si^-cial  vant'ty  ami  liif  I'xtcnt  of  iLinui^p* 
iriflirt<M].  Ill  the  incomph'tc  jonn  thv  ill-JtKUjtion  I"  mi.-'ily  n^liic«><I,  lii 
the  wunnk't*-' form  oitcn  grwit  ditliciihy  iv  met  with  in  attt-mpto  to  ri-rtiff 
tlio  aKjdition.  In  the  fnncarfi  x-ariety  (wniinuous  traction  of  tW  Hwl 
npon  th<*  It^^  must  he  ninde,  with  the  knee  Hexed  to  rt-las  the  U-tvlo 
AohiWU.  It  is  usually  nLX'es.-^r}'  to  uuikc  this  miininuLitiun  with  ih« 
|i:itieu(  iiiiitiT  tU(--  iiitUi<>nt'f  of  au  ana!?>thctii-.  If  by  tlexioii,  t-xteUMuu, 
triuaiuik,  ami  tii;inipiilati<m  thv  bone  rannot  be  retiirnt^l  ft  itM  pro[vr 
pliKH.',  the  tcnilo  AtAiilli!*  and  any  utht^r  rijpnd  tendon  !<huuld  he  dividot. 
Tenotomy  UHiiully  jiennilrt  the  rwhu'tion  of  the  dielmnti^m.  If.  now, 
the  surfipon  is  still  unable  to  return  the  bone  to  its  pni|KT  phui.  .in 
incirtioa  should  be  luadu  and  the  obstaele^i  to  re<Iuction  ri'niovi'*!  if  t»t*- 
(>ible,  If  this  fUil.-i,  the  question  nf  a  ])rinian>'  re.st!etiou,  iNmservntitm, 
or  amputation  arises.  The  oiM-mtion  of  reM>cti<m  dept-ndit  n|>on  tlic  tyvh 
fllitutioii,  a;;^'',  and  oxtent  oi  dnnm^rc^  tit  sofl  |>art^.  If  tJie  imticiit  19 
young  or  in  adult  life,  with  h<«]thy  vi-icora,  and  the  n.'itmf!:aliiit  i.-  tiiu'-uiit 
jiiVKSOre  enoiij;h  to  prxhiee  floiitrhiiifr  of  ihu  f*lcin.  u  n-j^t-tioii  ^lKtul'^  he 
niadf,  simi!  wilh  antiseptit-!  nnrjr«Ty  :i  priming"  n'stvlioii  i..^  far  In-iti-r  ihM 
to  wiiit.  until  idwccssps  fiirm  nnd  extcnuivo  isirie."  follows.  Mhirh  ii^'**- 
E«arilv  kmU  to  »irr)nilary  n-^eetiun  or  amputation.  If  the  il))>.Ki«'ati>m 
can  he  ptrtinlly  reduce*]  and  movement  in  tJie  joint  i-  jMMMihle,  and  tlir 

Jatiunt  i^  ii-eble  or  apwl,  imnserx-ntimn  tihould  \k>  the  line  uf  treotinrni. 
t.  i.s  surprising  how  useful  a  joint  ran  In-  set-iircd  in  thrse  nwni  imili-r 
Buch  <-tinditioii<i.  If  rhi-  dishmitioa  is  eominmud,  the  patient  agt''i.  ao'l 
the  sofi  iwrt*(  are  badly  danuyii.'d.  SynieV  innimliittnn  is  indienltiL 
AtW  rc<tmrtiou  of  a  disloention  of  the  astrajLpiIn?  a  phwler-of-Pjiri'' 
soliut  Fihoilld  Ik-  upplitn]  ami  the  joint  kept  fll>soluteIy  (piii't  for  at  tinM 
SIX  weeks.  If  a  resjt-tion  ia  iMrlormoil,  the  nile;*  alreadv  pvrti  fi'f 
res«^r-tions  >*hoidd  he  achtptod,  and  if  Mniputaliini  is  ni)iiin'<J,  the  ocUi- 
uuiT  nik'K  {joverning  this  o[ii'n»(ion  whould  Im-  observisl. 

SulHiiih-iujnta'ni  ftMnrntian  ronsists  of  a  scimnilioti  of  the  ii-trntpJ'» 
from  the  iMiipiioid  and  v>i  isileiit.  In  thi^  ui.>ilofalion  the  e<tiinrt!ti<)n 
hetM-een  the  u.-^tnipdiK  anil  the  tibia  and  fibtiln  w  not  di?iinriMH). 

The  varieties  are  fnnrard,  backicanf,  ovltrartt,  antl  iinrfn-rl.  If  ibr 
ftKtt  i»  dislo«iled  j'onmrfl,  the  head  of  the  a^tni^hi^  n-sis  uimn  il** 
rtileanenr  faeett;  ;  \t'  fHirhirttnl.  \i\mt\  the  dor<il  •;iirf:i<'e  of  the  <i;M''  ■  ' 
nr  eiihoid  Iwmos ;  if  mUtmnl,  n\i»ni  (he  rillxml  hone;  if  humnl.  up>'  ■■* 
tiiln-roHity  of  ihe  ni-Jiphoid  hone  (Kijj.  171).  The^*  fiiihastrtKrdoid  di-Jtv- 
rations  are  can»*cd  hy  violent  ?iprain!'  or  twish^  of  the  fo*(i,  and  the  li|P»- 
nient«i  ennneettnj:  the  a^tragaliiB  with  the  tvmphoid  or  o^  calrL-'  Uxf. 
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while  tiic  lifpuneots  between  the  astnij^liis  ond  the  tibia  and  fibiiln 
rciimiii  luibrokei). 

Thi>  sisms  and  syzrtptoiUB 
eni'<l  bi-biml  ami  tihnrtrned  J 
at^tragHlii!*,  with  thf  t^kiii  »tn-U 


Pw.  171. 


nre  csiPiision  nf  the  foot,  which  it.  Iciifrth- 
11  tmm  ;  j^roniinf-noc  of  the-  head  i>f  iIk- 
lii"il  ti)j;litly  ijvtT  it  ;  eveivion  or  inversion 
nf  th*'  fiM)t  a<'c<»niiiig  U^  tlio  sptn-ial  vn- 
rictv  of  the  di-sluration  ;  uiid  ^n-at  pnimi- 
iienceof  utR-  iiuilleulua,  with  a  |Kirtiul  ob- 
litoralion  of  the  ]iiviiiiineiii'c  *if  tJit.-  <Jp|>o- 
HJii!  inullcirhiii  and  of  ihv  ai^tmpdus. 

The  treatment  i'<m«i^ts  of  ('xUrii>ioti 
of  tiic  ffiot  while  the  knet  is  flexLHl,  iii]d 
niiuii|mlation  of  the  tiirsiiti  during  t>xtt>n- 
(uon.     Tiir  [Kiticnt  jthould  t>e  placed  ii]hiii 

k'ui.  172. 


SvlMitniflUaiil     dlvlJiPAitt)!! 
Ituranr   6.  Mialcufatculum 
I  wif :  *.  loDvr  iuhIIv^Ius  ^Du 

1  BMirt). 
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his  hack  u|K)n  n  tnblo,  and  the  lep  lioid  firmlv  down,  while  the  foot 
hane:8  just  over  tht  edjrv  of  the  (:ib1e.  If  ihe  teiiduiift  rejiist,  tlu-y  must 
be  divided.  After  ndnclimi  the  rules  pDVcniiiip  the  nmnajp'tuent  of 
di«h*eatioii8  iu  jjenend  idionld  be  utrtetly  iidlicn-d   tti  in   n-vcrv  fa.«e. 

In  ctjriiijHttttul  Kiif>tnitr'\;frthitl  (li^ildi'iiticn  a  prinuirv  rej^^vtli'ii  oflvi>t  the 
bent  ehfiiuT  fiir  the  rtHi»vi*rv  of  ibc  iKitienI  iuid  ftir  the  fiitiin'  iisctiihif>s 
of  the  joint.  If  tho  Imiic  ppiiiefls  and  il*  lipnnontoiis  «tt;icliments  aif* 
turn,  the  lH)tie  tit  likely  to  Itecoriie  euriou^,  wliieh  eventually  leads  to  a 
8t'roudur\'  irseetion,  and  tiie  results  ohtiuned  under  these  condition^)  are 
not  so  advantageous  as  those  fri'iii  a  primary  resection  under  improved 
anti>«*](tic  niflJimls. 

Ifiii/ot\itioii  of  the  imtfki-tnrnitf  honrn  is  (H-oa-iinimllv  ob>ierved.  The 
OB  calciw.  Miiphoid.  cuboitl.  and  the  ciiiicifonu  Ixnie-n  Imvr  all  lieeii  dislo- 
cated, cither  ahine  or  in  cMiijnticti(tn  with  each  other,  and  geiiendly  sncli 
di»l<H'»tion  ii?  iL^socinlfd  with  a  fnu-ttiiv. 

The  sitrna  and  symptoms  are  the  pre^vnce  of  n  ilonrid  bony  iiniiui- 
nence,  u  doprcaiijr.n  corresiv Hiding  to  the  sittnition  of  the  bone,  and  oblit- 
cnilion  of  the  plantar  andi  of  ibc  loitt. 

The  treatment  ccttisists  iti  tnicti<»n  of  the  anterior  jwrt  of  ilic  font 
while  the  heel  is  held  lirinly,  and  diptal  preitMiirc  tn  piish  the  hone  into 
\\i>,  normal  plaoc.  Tn  nneoitiplii^ited  itM-vn  reihit-tion  ban  iigually  been 
effected.  In  rnmponnd  di.ilocjition  of  the  niedi<t-tar«il  bones  the  ex- 
ti;ndcd  b«jue  should    l>e  reiuoved   if  the  skin   i.-  ba<]ly  damaged  and  the 
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bone  U  free  from  ita  ligamentous  attachments ;  otherwise  cari<?«  of  tliesf 

artieulfttions  is  likely  to  folliiw  ami  mnvs^itute  a  sci-onilarj-  rp^eelitm  yr 
anipiimtioii,  the  ultimate  result  of  wliirli  i.h  not  i>o  fnvonilvle  i\s  is  tliui  nf 
a  jiriiuury  t'Xt'isiou  «f  tJie  (li^phu-cil  Ixme  iimler  !*lrict  ai?t:'|>!>i^. 

DlSLlK-ATIUN    HF  THE  MhTATAIlSAb   Bl^^^>  lllQV  iVi'llT  if*  a.  n^ult  ol 

a  fall  ftx.>in  n  liL-iu^lit  in  wlii^'li  the  |Hitieut  mtrikes  upon  hU  foot,  or  hy  a 
IiiMvv  weight  Gilliiig  ilireetly  ujhiii  llie  dorsum  of  the  foot,  nncl  in  excep- 
ti<>iiii!  cnsps  even  hv  miiscnliir  uetion.  The  Hr-d  nietatur«l  bone  in  more 
lret|Uently  tli-Kxiitwl  than  tin-  seeotul.  The  thinl,  fourth,  :iti<I  fifth  aw 
tisunlly  (lirthM-jiItHJ  ingt'ther,  nillier  than  siufilv.  lu  wime  i-UMCs  »U  uf  tlie 
metatar-ijil  Iwnes  have  Ivon  simultanetw^Iy  disUteate*!. 

The  BigtxB  and  symptoms  arc  too  apparent  tu  require  any 
dc*eription,  mnce  the  ehanieter  of  the  injun'  is  at  once  rtHxigQized. 

The  treatment  coiutiitt^  iii  traction  of  the  U»»  while  the  heel  is  heH 
firmly  ami  niaui)Mihilive  pressuri-  t>.seiris(Hl.       If  tliii^  (ititc,  the  liKine  I'aii 
be  eiit  <li)wii  upon  and  fon-etl  into  it:*  piwition.     A*  a  rule,  reduction 
most  easily  aeeomplished.      In  those  few  rases?  wlient-  lailurt-  tn   reduC 
the  lione  wjis  repiirtcil  the  foot  was  fairly  useful,  notwithstmidiiig  il 
nnreditceil  dislocation.     In  »rnn/)owul  dislocation  with  exteuHivf  Uruisitt] 
of  the  sot\  jwirt.s,  and  with  ilie  lipnucnls  l«i<lly  t^irn,  o  primary  rest\'ti"*n 
of  the  bone  is  indieati'd,  and  in  only  vef}'  exceptional  ULses  would 
amputation   be  perforniLHl. 

l)isi,(K'ATi<)N  OF  TitK  pirAi.AS(ii>i  ifl  Hot  otten  observed.     The  dUk 
cation  Olicnrs  as  a  result  of  a  fall  upon  the  toes  or  by  direct  violence. 
in  kicking  some  object  or  stubbing  Uic  toe  against  a  stone.     The  gr 
tt}0  in  more  often  the  iieat  of  dicloeatlon  tlian  the  others. 

The  mgOB  and  symptome  an-  too  apparent  to  need  any  descriptioi 

The  treatment  )*onsi;*ts  in  tniction  of  the  <li.«li>caled  toe  while  the  fin 
is  held  finiily  by  an  apsistant,  If  the  reduction  cannot  he  yft'i-'-tetl  in  th 
way,  stnne  foi'iu  of  traction  fonvps,  sur^h  as  are  used  in  ear^>  of  dihloeatic 
of  tlio  thumb,  ran  be  emploveil.  If  this  manipulation  foil.*,  the  Imne  i 
be  fut  down  njK'n  and  luiother  attemj»t  nia<le.  and  in  «we  of  repvst 
failure  !i  priniarv  excision  of  the  phnlanx  should  he  |»erfonncd,  nr  evi 
an  amputation  of  the  toe,  cs]>cciAl1y  if  it  is  any  <»ther  tlunt  tJu-  gn.ut 
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ron«i(tcring  th**  siibjpof  of  nnir>;rhf  sin  the  first  r|iiostion  whirli  arises 
is  a^  tu  tUv  (.-liuti'i.'  uf  the  iii)!e(«t)u-tic,  iinU  in  <1i!^■tli>!^inc  tlii:^  it  !Kx.'niH  to  nic 
iriiiiortartt  lo  cull  atU-iitiuii  briHIv,  hut  em]ilmtica11y,  tu  the  relations 
which  ought  to  exist  Wtween  Hinical  »iu]  experimental  medicine.  The 
value  of  experimentnl  mcxlieino  to  the  profetiAion  is  very  preat,  hut  it  in 
cnrirelv  possiblo  tt>  go  Wfonjj;  in  the  practice  of  medicine  bv  nTtnehiiin  t^w 
iitiidi  M'c-i^ht,  or  rather  by  utlaehiuj*  iiiipn-i|H.T  Meiffht,  to  the  u|>|iun-iit 
re^idtAof  ex]H'rinioni^     Tbi^  ultiiiiiuti'ap|K>:)l  ji>r;i  fniHl  ileciKion  in  tlicni- 

{>eutio  mui*t  always  be  to  rlintcal  nuMiii'ln*-.  Kx|H'riinetits  upon  the 
ower  animiiLs  an;  .-^.imutiiiie.s  iiM^fiil  an  glides  in  nialstng  ex[M>rimei]ts 
uimn  hiiniim  lieings,  but  tlicir  c-hii'f  vahie  is  to  be  found  in  the  interpre- 
tation of  the  re!*iiif(*  rfarhp4l  :it  tbi'  In-diiide.  Si>  time)]  nttenlion  haj*  bwii 
in  the  [tn^t  few  years  given  to  the  exiMrimental  i^mdy  of  niiw^theties  that. 
theR'  has  been  diui^T  of  umlervahiing  the  ebnieal  side  of  the  subject. 
In  the  present  iirticle  it  is  pntjtusei)  to  eonsider  Rnit  the  rlinicul,  eeamd 
the  experimental,  evidence. 

In  the  M*tection  of  an  uiia?sthetic  the  <|U«<tion  of  i<afety  is  paraniotiDt. 
One  anE&«tl]etic  may  he  mf)re  convenient  than  another,  le«<  ili.«nRTe™hle 
to  the  iMilient,  Ica*  n**tly  in  time  lo  the  hiii^'^in  ;  bnt  the  qneMi^n  of 
Hifety  Mionld  (Umiinate  all  other*.  It  »hnidd  never  be  forpittcn  that  at 
present  we  know  i>f  no  true  aniesthetie  (for  nitron*'  oxide,  for  reasons 
given  hert-jifter,  i*eareely  Ixrlon^  to  the  cla»«)  whose  uw  i«  unaccx)niimnie<l 
with  diinjfer.  It  is  tnie  that  recent,  and  |nThiips  evrn  the  older,  nitHlieal 
litenitnn:  is  fl(>ek<><l  with  tlir-  it-wertiaris  of  vurions  snrp-ons  that  not  only 
have  thev  given  anji'slhclii-s  many  hundrwls  of  thousands  of  timi-s  Mith- 
out  aeeident,  but  also  llinl  tliesi^  results  have  be+'n  dne  lo  their  own  indi- 
vidual rikill,  and  tlmt  if  their  methocU  of  administriition  were  adhered 
to  all  the  flunj^r  of  anic'<(he:^in  wotild  he  ovenMine. 

There  are  few  thinjjjs  more  tire>«ime  in  medical  literature  than  these 
eliunorou*  outeries  of  rtiiieeit  and  vanity.  The  -ui-jifiu  who  cUijui!^  tliat 
ill  his  hands  armwthetie-i  an*  fre<-  fnim  danp'r,  foiyi-lful  that  death  fnini 
aiue-.thesia  h-is  oceumxl  in  the  praetiee  <if  Simp^ni,  Synies,  (Jross,  Afjnow, 
Biltroth,  and  almost  the  whole  of  the  list  of  the  world's  greatest  of  sur- 
geons, «inse«  in  ns  s(nneHmns)'inent,and  htill  nion-disjcust.  Anrestbesia 
produced  iu  any  wav  is  a  <.\>ndition  of  dan^r,  and  the  one  great  Iiope  of 
mfety  on  the  [Sirt  ol  the  mtJetit  lies  in  the  ret-ognition  of  this  fact  by  the 
anfle*theti/er.  Despite  all  ]»iv«-,mtinns,  piveii  so  many  thousand  amcithe- 
sioii  there  will  be  so  roany  dcotlif*  from  the  nmccthetie ;  the  oidy  hope  is 
by  (ureful  study  and  by  careful  adnuni^rntiun  to  reduce  the  mortality 
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to  the  minimum  :  the  uncxpeo(e<1  will  in  b)I  protjahility  sumetJmcfl  ha|>iwn 
t(*  the  L'liJ  of  time. 

Thi>>«  iliingti  ticing  bo,  the  first  mutter  to  be  deeided  la  wbot  the  rlin- 
icnl  n-»;ords  reveal  m  to  tlie  c*«n|Kirative  freqiii-ncv  of  the  deaths  fn«n 
tlie  various  lUi^et^thetiL-s,  Fortiliiately  for  our  |iiir|«i«r,  tlien,^  liuvebitn 
recently  pnliHshcd  wvenil  flalmnite  studies  (if  these  record;* — stiidtM  « 
complete  that  reliuiKV  up<.>ii  them  i--^  jiu«titiable  and  furtJier  (.■xiimioiilliiii 
of  the  original  ivtionli?  idiinwt  n  wiirte  of  time.  The  iiiimher  of  nik- 
staiiee'*  which  Iwve  lietTi  used  hr  the  siiryetui  tn  pnxhiee  nnc/tn-sci'Hi.'fnp* 
i*  (juite  hirire,  yet  three  aiKcstlic'tie-i — nitnjiis  cxide,  ether,  and  (■hIt»r(N- 
fonii — ^stimd  out  liefure  nil  'ilher^  sii  proiiiinctilly  tluit  I  ^liall  ttr^  .'<tiiily 
tlit'ir  coiiiparalive  safety  ami  xim:,  afterward  ealliag  attention  to  eorac  (i 
the  minor  aiucHtlictics  Ott  a  wparutc  (^up. 

In  viewing  any  Riibjef-t  statisticnlly  tlicpc  ia  always  (lonfrer  of  hriwl 
misled  I»v  fallaeieH  which  art  tvn  commonly  ret-ogtiized  to  be  here  dwttlj 
iijKin  in  detail.  Tiicn;  ai-e  two  ways  in  whieli  ibcMe  fHllaeie.->  may  Ih'  iiittn: 
or  lesM  completely  avoidcjl :  first,  by  the  sclwtioii  of  a  ctini|iaiRitivcly 
small  cluster  of  ob^crvation.<§m]ulc  by  a  single  individual  or  a  t^iiull  ^^tpj 
of  individual  under  cireiim stances  an  nearly  nniform  as  may  Ih?  ;  scwmio, 
bv  tlie  gathering  together  of  an  imniem*e  mimber  of  statistic;?,  made  midrr 
all  (^mei'ivable  cirpum«lanc<'M  by  all  M)rtH  i»f  observen* — a  collectifrii  in 
which  llic  mjuw  is  so  large  that  tlwre  is  hope  thai  mistake;*  in  <me  direc-  , 
tioii  imty  Ije  counterbalanced  by  mi^tukoii  in  llie  other.  The  l»e=l  rtveut^ri 
example  of  fhe  iit-Hl  methiKl  applied  to  nnavtluwia  with  wbieh  I  am^^^ 
familiar  is  in  the  tabic  conipiloci  fmm  the  St.  Bartholomew  llrifipita) 
Reports  by  Dr.  (ien.  M.  <_(uuld,  editor  of  the  Jletlicni  Xeten  of  I'hiladfl-^^ 
pbta.  From  1H75  to  |S!H),  ineln-ive,  in  the  St.  BaHliolomew  H<>^]iiud>S 
amcsthi'sia  wa*;  produt^ed  19,526  times  l»y  ehlnniform,  K4IH  lime-  lit  ~ 
ether,  and  12,ffll  times  by  ether  priiv-dcd  by  nitrrnis  oxi<h'.  The  nuni- 
l>er  of  deaths  were  re-i|iwtivcly  I.'J,  :3. 1,  giving  the  mortality  of  ehl'jrtifunB] 
as  I  in  l')iy2,  ether  as  1  in  "ZH'-i*.},  and  ether  pre»*eded  bv  nitnms  oxidt- 
I  in  12,941. 

Of  statistics  in  which  it  ha*  l>een  attempted  to  avoid  ern)r  In'  mmti 
the  must  recent  anil  nrolmbly  the  he^  i=  the  table  prt-jmriHl  by  Dr.  iUmiA  ■ 
ba.sod  u|X)n  that  pnljli^hed  by  Jidliarrl,  wlm  in  turn  n^ed  that  of  f '■oiniitt j 
as  a  fonndntiou.  In  thi."  table  (here  are  iiidndcil  t)<'i8,'l(U  adminii^mtioi 
of  chloroform,  with  a  total  of  170dcAthfl;  300,157  admin istmtioiw  ofj 
ether,  with  a  total  of  IH  di-atli:*,  giving  a  mortality  of  chlorofunu  am 
thesia  as  1  in  :174!*,  and  fiber  ana-sthcsia  as  1  in  Hi,!)"'). 

The  probable  comrctnc-'W  of  the  fom-lusions  reached  by  the  GouW* 
Julliaril-<'oiiipte  statistics  is  .strongly  confirnuil  by  tin:  clo(»i'-ntt«  wilk 
which  tlie  resnItH  wiincide  with  those  obtnineil  fi-om  other  lapgi'  Rtati*li<* 
Many  years  ago  Dr.  Richardson  of  Ixmdon  placi-d  tin'  pntlmble  numl«* 
of  deaths  fi-om  ehlnrofomi  a»  I  in  3(H)0,  Id  a  careful  dii^cussion  nf  (!■' 
statistics  i.if  ana'Sthesia  Dr.  H.  M.  Lyman  reacheil  the  cimclusiirti  fht^n 
the  pru]H>rtiou'of  ehlomforni  dc^lht;  is  1  in  rtHt'tO.  In  the  pnK-CTHlinp"'' 
the  Ocrman  Suiyicjil  S(M'icty  in  Berlin,  1-Slll,  sixty-six  Knroikiin  ^ll'•{ 
geons  i-e|KH-te«l  nearly  2;f,t«jl>  csL-ics  of  clJuroformixation,  witli  6  doiil>^ 
giving  n  proftoniun  of  1   in  :{774i. 

In  the  report  of  the  //iiieW  Commission  for  the  rlinirnl  Rtody  of  «!•*• 
tlieties  it  is  att«mpteil  to  get  at  the  proportionate  manber  of  deaths  ^*' 
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eitiniatiDg  the  probable  totnl  number  of  uniFt^tbcsia^  and  tlie  total  nuiu- 
Iftr  of  re|>yrteii  deaths.  The  dillicully  willi  thin  iiiotbtKl  i»  ubviou.-*: 
oiilv  a  |Hirtioit  of  the  aiia>sthclie  dc^ilbs  aw  ri-|Hiiied,  iind  the  cstinintioii 
of  the  numlKT  uf  inbnlnlions  is  nrirhiii^  <'!-«■  than  (ii]i\ss\v<irk.  Tin.'  vtm- 
chisiuu  reatlii-il  In-  the  et»iiuiii^«jun  is  that  tliei-u  have  bwii  thirteen  times 
art  iiuiriv  <hiith-'«  from  (ridondiinii  a.-?  fnnri  other,  and  tliiit  the  number  rtf 
inluilatitms  ti^  ehl<irufi»rm  \\a^  been  liix  times  o^  gi'cat  ai>  l1u»«  uf  etlier ; 
whieh  (rives  :i  miirtulity-rate  to  ehhirnfonn  mure  tlian  doubU>  that  of 
ether.  Thene  i-ei*nlls  corresiwud  with  the  «t.iti!*tio  of  the  St.  liarthol- 
(iiiu'W  Hii^jtital.  bat  are  ven-  niiicb  more  favorabb'  to  rhbii-ofdrin  lltao 
are  the  e<(iiolQ-(irjns  to  U-  dniM-ii  fn.ni  the  laryi-  miuw  of  ^-tatisiic**,  which 
iiUKW  give;!  iht  i>rojKHlt<«H:itc  mortality  vAnmi  as  four  and  a  half  to  one. 
I  iKTHinally  l}ciii>ve  that  tbi.^  largi-  sUitistics,  iiverwhelining  »a  they  are 
in  the  number  of  oafW^  re[)ort^ed,  represent  as  near  art  i-an  he  the  true 
«tnte  of  iJie  vxifv,  and  that  tbe  sur^nin  mIio  adniiniMers  ehlond'onii  fares 
the  fart  that  the  ilimpTs  of  its  Use  are  more  tlum  four  timet«  those  which 
<t.>nfronl  tbe  man   wbo  adniini^teri!>  elliur. 

Jn  strong  i-ontrunt  to  tbe  clinicul  rt-stdt^  of  the  ii»*c  of  ehhirofnrm 
and  ether  is  tlic  history  of  niiroii.*-oxide  inlialation.  The  Ijinret  CVmi- 
miitsion  lias  eidlceted  scveiitei-ii  dmib.M  115  liaving  iMfiirrcil  dnriuf  the 
amesibetie  use  of  the  gas:  Heveml  of  tJieM*  e!i.->o,i  ant,  however,  not  tiiirly 
attributable  to  the  inli:ilntion,  but  eveti  if  tbev  all  Ixr  aeeeple*!  as  aeeu- 
nite  reiiort^,  the  nu>rlality  is  wan'cly  inon'  than  nnininal.  The  gae  ia 
prttlwilily  atlministere<l  to  wven  or  eijrbt  hundred  tbonwml  |>oop]c 
annually  by  lecturers,  dentists,  etc.,  some  of  tlwm  men  of  education, 
others  men  of  ignornnce.  Jn  other  words,  many  millions  of  inhalations 
bave  been  given,  nuiny  of  them  by  iiK-onijK-tent  jiersons,  and  yet  K«4 
than  two  dozen  csises  of  death  have  m-eurred  during  the  d»'<'iidrs  ^\\\vv  the 
first  juiniiiiistmtion  of  the  jja?".  l>r.  Clms.  M.  JJuehamin'  is  pvnlmbly  not 
fcr  out  4'f  the  way  in  bis  (om-hif ion  tJiat  the  mortality  of  iiitrou»-oxide 
tnlialntion  is  '2  in  10.r)()0,(HI(>. 

Tbe  Rturtling  dillerence  iK-twcen  nitrous  oxide  and  tlic  other  agents 
as«l  leads  naturally  to  a  fH^^reh  for  eanw*i.  The  reason  of  the  difterenw 
i»  that  nitriius  oxide  lies  apsirl  fmm  other  antesthetic  ngents  in  being  an 
inert  ^ulx^tanee  i^o  far  a-i  the  bunain  orgtniization  i!>  e<ineerned.     Jn  the 

fmniui'tion  <if  antestbesia  it  arts  by  shutting  ittt'  tbe  oxygen  from  the 
)luo<l,  a»  is  slwjwn  by  the  fact — ertaWisliwI  by  Jolyct  and  Blanche-^ 
liy  Kliliu  Thomib^iin,  and  hy  my  own  {>x|)i'riinentR — tlial  an  animal  m-iU 
live  in  nitrogen,  iii  hy<lrogi:-n,  or  even  in  a  vaeunm,  a:*  hmg  a*  in  pure 
uitrrjus  oxide  ;  and  tbiit,  as  slnnvn  by  myseH'.'  t^e  ein-ulatorv  phenomena 
of  nitn>u-(Hi\iile  ana'slbesin  iire  very  sianlar  to  those  \vhien  are  irausetl 
Lv  the  inbahitioM  of  purr-  nitrngth  or  hy  mechanieal  aspliyxta  ;  that,  as 
di'inonstnitixl  by  the  French  ub^Tvers,  conia  is  not  devi-lu|>ctl  until  the 
oxygi-n  in  iIk*  blooi]  is  reilueed  to  :)  »r  4  per  i-ent. ;  that,  as  proven  by 
my  own  experiments,'  the  time  r(i|uircd  for  the  pnKluction  of  amestbesia 
is  prnetically  the  sime  with  nitrons  oxide  as  with  mechanieal  a-phvxia  ; 
and  6iiidly,  as  wa^  hImiwh  in  my  own  eX[H'rirnt'ntH,  tliat  the  addition 
tif  ."i  |M-r  (i>nl.  of  oxygen  doubles  the  i\»w  uwvssirv  for  the  piiMluetion 
of  fltucHthceoa,  whilst  the  adilititm  of  J)  per  cont.  of  oxygen  morp  than 
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aejstuples  the  time  require^!,  and  H  |M?r  ot-nt.  of  (>xyjji*n  indelinili^U' 
[Hiiios  the;  pruJuution  ut'  uoiii|iletu  ana<»tlii-.sia,  at  leutft  Jn  the  <li)^. 

During;  the  use  of  the  true  anspKthctii!  iht^ro  U  :i  tKiLsun  riivtilalinir  inJ 
t3ie  blood,  and  when  an  accident  iM-curs  time  is  rc(|iiirc4l  f».r  the  lymnvnl 
of  rhiit  [Kiistiii  oven  if  au  mure  of  the  itiife:<thL-tic  be  luhiiiriin-tereiL  In 
nitruti<v-i)\l<le  auii'T^the^ia  there  \»  no  {Kti^m  In  the  bl(.H.id,  mid  if  Htaitr 
time  liu>  jKirliul  urre?«t  of  fuiiutiou  whieh  liiu  been  produetti  by  hhuuljie 
olf  the  Aiirttaininj;  oxv^n  beeomca  too  complete,  the  intrtxlueiion  of 
oxypin  into  the  bloo<l  tiudit  the  nen'e-coiitres  rwidy  at  omv  t<i  n:i'|.«'i«l 
tu  their  ntdunil  Kriniuhis.  Uufurtiinalely,  the  brevity  of  tlie  Rfiiun  <! 
nitrons  oxide  ]>rev(?iils  its  geiieral  use  fur  the  pur]K>s<>ji  <if  xhc  ujRTiitiiig 
BUrpeoii.  When,  however,  a  t»»i»th  in  to  be  dniwn,  an  ab^-e?:*  fi-  I* 
upeiiei].  or  ottier  siir^ieal  pnieeilnre  involving  but  a  moment  of  (imp 
gone  through,  nitron*  oxide  is  the  safest  and  best  of  known  :HWPtsthrtift%  ^J 

The  BccomI  »ub-«iuestiou  whieh  presents  itself  for  study  is  aif  tolhe^^f 
methoti  in  whieh  ante!*tbeties  pnxluce  <leiith  ;  and  liere,  ajrain,  the  |)n>- ^^ 
fejwioii  is  iimler  great  obltg«tion  to  the  Lrtiivft  C'ommiri^iuii  fur  ttic 
oxtniordinsiry  lalwtr  witli  wbieh  it  has  seuri-lu*)!  out  eliniejil  niic>ni& 
It  has  nnalyzed  and  tabiilat«-d  the  reports  of  ;i)*4  d(.<alhs  during  chl^j^ 
ufomiizution,  and  ha.s  t^hown  (liat  out  of  this  numliur  in  227  cases 
pulse  faileil  entirvly  befitre  the  ees«ition  of  re>4pinitton  ;  that  77  tin 
eikrdiac  and  pespiratory  iielion  eeajswl  tiiniultaiieously  ;  uud  tlmt  uiily  i 
80  eu.se»  ilid  ri-.'ipinilion  »to\i  before  the  besirt. 

Wliatever  the  re,'«nlts  of  experimentiition  with  anie^hetics  a[xintl«^a 
lower  aninmU  may  be,  it  wemg  U>  me  ubsiird  for  any  uiie  to  ehiiiu  ihal^H 
in  man  chloroform  does  not  frequently  prodiic<*  dtntJi  bv  an  action  ii|«ffl^^ 
tbe  heart.     In  numerous  closes  of  elilorufonnizatiun  the  action  of  lW 
heart  hiis  U-en  tc-ited  not  onlv  by  feeling  the  pnUe.  but  altfti  by  aut«iil* 
tation — tested,  too,  with  n  fnfl  knowledge  on  the  |>arl  of  the  ob-ervtr 
tliitt  leaders  of  the  profeii^ion  have  <leelnred  tliat  ebloroform  m-ver  kJiif 
by  It^  uctitjn  npim  the  heart ;  ami  yet  in  nearly  four  easei*  out  of  fivi 
it  has  been  notetl  that  tite  death  came  ihinugh  the  heart.     If  rliDii^' 
obwrvntions  upon  the  fini|)Ie?:t  (|uestions  Ik*  of  any  value  whatever,  tfcf 
wHiehision  must  Ih-  that  in  the  hirge  niajoHly  of  ejises  ehlomfonn  diini 
hi*!*  Infu  due  l">  canliae  arrvwl.      It  must  l)e  rni)iunibcre<l  that  the  avcMfs 
inlclbgt'iH'c  and  hkill  of  the  surgical  observers  wlio  have  reconhil  falsi 
aci'identj*  fridii  aniesthesiii  is  simply  the  geiicrfd  nvi-ragt-  inlcljigi-ttiv  uon 
sltill  of  tlie  surgical    impfe.'<sion ;  and  if  the^  gt<ntlemeu  are  mil  li>  i* 
trusted  to  ohsen'e  such  patent  plienunienu  as  iiHJicate  a  cessation  nf  »■ 
culiition  or  of  res|)imii<>n,  to  wlioiii  are  we  to  lo«)k  for  ^noli  itala* 

All  ol»sprvers,  ciinic^il  and  experimental,  are  iu  aeor)rtl  in  acknewltdp- 
ing  tlmt  when  chloroform  piimlviies  the  ropinition  it  rhw-s  ^o  by  n  "litw* 
nctiun  uihiu  the  ix-fjanitory  wntre  ;  the  mailer  *till  re«|uiriug  caruful'G** 
cUHsiim  in  an  to  (he  way  of  the  r^ynefuud  deatliK. 

When  chlorofornt  is  given  to  the  lower  animals  there  is  alvarn  ■fl'' 
the  first  half  niitmle  of  the  inlialalion  a  progix-wive  lowering  of  a* 
arterial  i»ressure.  lip  to  tlus  point  there  seems  to  Iw  no  diworclnni'J'' 
anil  in  lin*  controversy  which  has  ragi-»l  for  the  laat  few  yean*  *>"_'■'' 
Hubjw!t  «'e  get  one  tiriii,  inrli.-pntable  |Htin) — namely,  that  fthrr  w  * 
Mtiinutaiii  mill  rhlornfonn  <i  drfirnatanl  to  ihf  cirmtation.  For  iw"?' 
years  all  observerw  have  agreed  that  chloroform  directly  lowers  the  i'*'' 
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rial  prp*pure,  but  great  Ikw  hepn  and  still  is  tlic  ilUptifo  &k  to  the  Imiite- 
diatv  Dirchanirini  nf  ilie  full  wliirli  tlx-  dnig  pnuliKr".  Doc^the  pr<>]:'»>iii'e 
otini;  duwn  tlirrmgli  tlu-  wiik'iiiiig  of  tlif  MiHui-jmiliji  liy  u  centric  or 
\"!L-«)iri<>tor  jKiPiilysw,  or  is  the  fall  in  cmrt  or  nlto{;et!ier  <luc  to  an  uotion 
ii|»on  the  iieart  ?  In  other  wuitls,  in  chlurolbriii  a  vasomutor  dt-prfsaaut 
s^inipiy,  or  i»  it  nl«o  a  cardinc  dc'pri'»f>«nt? 

.Saniai>m  and  Harlcy  folate  that  during  chlorofoniuHition  a  itpnsm  uf 
the  Miiall  viXFM'lii  (un  Im'  n-adily  M.fii  to  txvur  in  the  well  of  the  I'rog. 
Not  nnlil  thi'  third  -(infrc  is  rcnche^l,  aci-ordin^  t<i  thcw  aiiitiors,  do  ihe 
ve-wl"  relax  iiil<»  ditiitation.  It'  then.'  ul)M'rvatiuiif<  be  wirr«i't,  cliloro- 
fonii  llrfl  ^llnuilatcH  and  atttTward  depres^^cs  tlu-  vaj-uniotor  tvntri'!?.  In 
ar«>nianrc  with  tliis  arc  the  experimcntii  of  (taMkell  and  SholT,'  who 
find  that  the  loi-al  application  of  chJorofomi  to  ihi'  nieihilla  ur  il«  injec- 
tion into  the  ccrelind  artery  prochioes  iin  inimwliate  ri«'  of  htrxid-prci*- 
wire,  ii*iially  a(voinp;uiie<l  by  a  .'•luuiaff  of  the  heart,  this  Hm;  Ijcin^  ful- 
h>w<il  by  a  fall  of  pr<*;>siipe  w)  simhi  a>i  the  ehlnrofortn  is  able  to  ditfttrv 
itj*elf  over  the  eireulatam.  In  a  t'lirther  vrn.'  ingenious  !«cries  of  exjK'ri- 
inenlti,  C!u»kull  mtd  Shore  ci.innet'leil  the  carotid  arteriet<  and  jugular  vein 
of  an  animal  (A)  with  the  Hiniilar  vesscU  of  the  sewind  animal  (Bf,  no 
tltnt  the  btaiii  of  A  wan  M  excliir<ively  with  bhKid  from  B.  It  is  plain 
tlial  eldorofnmi  pven  to  B  wonid  reach  the  bniiii  of  A,  but  wonhl  not 
reach  the  heart  «if  A.  Under  tliei*e  rirt'iinislant*!'  il  wr^  found  that 
chloroform  adininiiitci'e«i  to  B  pnidueed  r\M'  of  prewHire  in  A.  In  a 
tsccond  ."vrics  of  exiiorinienis  the  bUwxl- vessels  of  A  were  so  eonnceted 
with  tho?te  of  B  that  when  chloroform  wa.s  admini^leitil  to  B  it  reacliHl 
the  heart  of  A  and  all  oilier  itortioii;^  of  tJie  Uidv  excejit  the  bniin. 
When  till'*  wii!*  the  ea-ie,  cblon>fonn  given  to  B  pi-odticctl  an  iiiinicdiiile 
fall  iif  arterial  prcfwnre  in  A,  without  any  previons  riM*.  In  other 
wonhl,  when  chforolbrtn  reachwl  the  va.-*iniotor  ecntn-«,  atid  not  the 
bvuri,  it  caui^  rii*e  of  arterial  prepare;  when  it  reached  the  heart, 
and   not  the  vasomotor  ei'ntres,  it  caused  tall  of  pn^^nre, 

TIk*  <>rdv  ('X|MTiinei)t^  with  whii.'li  I  :irn  aefpuiiiited  to  which  any 
weight  should  be  allaclicd  as  iiidi<:aliiig  lliitt  ehlorofunn  primarily  para- 
lyws  till-  vHstiinotor  c<>ntres  are  those  published  as  lung  ago  a^  IK7-1  hy 
II.  P.  lJt»Wiliteli  aial  C.  fc'.  Miliot.-  In  these  exiK-rinieiits.  which  were 
ma^lc  ii|}oii  rURtri/eil  animaU,  "irritation  of  the  MtplK>na  ra-rve  eaiiscd 
a  much  Ici^s  marked  rise  of  blcMid-tenhiioa  thnn  when  the  anaesthetic 
wn«  not  n.He<i.  Sometime*;  there  was  »l>!*olut4'ly  no  ri^*  of  tension  to  l>e 
obr*erve«l.  while  at  other  timet*  the  rise  whj?  from  one-thinl  to  one-half 
that  pr^wlucwl  by  the  sinie  irritation  on  an  animal  not  j-uliji-etcd  to  iIil* 
aethni  of  ehlori>f<imi."  Further,  eianpres^ion  of  ihecanitid  in  thechloni- 
fonn4>4l  nnirrud  did  tiot  cauM>  the  eitxiomary  »iiH)i<m  am)  rise  of  arterial 
presfiiin'. 

It  must  Im>  remembereil  that  theae  ex|ieriment.«  of  Riiwditeh  and 
Minot  wcrv  iiuide  nt  a  time  when  the  inijHtrtance  of  the  snb'n'cl  laal  ihiI 
been  fully  ri'iili/ed  ;  tluit  on  the  iTirotid  bat  a  single  cxjK'riment  uim 
iile;  and  that  there  wn*  freipicntly  in  the  ex|)erimenl>i  of  Bowditeh 
id  Minot  a  great  rise  of  pret^ure  lollowing  irritation  of  the  sciiiiitive 
oerve,  though  the  rise  was  not  aa  great  a**  in  the  normal  dog.  There 
svems  to  be  no  doubt  that  hile  in  chlon»forni-poiMaiing  there  is  vaeo- 

'  BridW,  Mel  Joum^  vol,  i.,  181*3.  •  Jfmion  JiaL  and  Svtf.  Jowti.,  Ve"i\. 
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motor  paralysiis  uiitl  it  uiav  ven'  well  be  t))at  in  tlii*  Miigle  vir\}\3i\ 
eX[K>ntneiit  of  l$<m'(lit4!li  iitid  Minot  the  chlomroroiizntiaii  had  bem 
tarried  on  tn  tlio  i'ullc-^t  twtcut,  whilst  the  riao  of  presiDrc  whiii_ 
<p(Mirri'd  ill  many  uJ'  tJiiur  uhlonifurmwl  du^n  when  thu  s^ijilieua  m 
was  irritated  shows  that  at  .siieh  tim<v,  at  leiLst,  the  «ijiomotoT  tvali 
wen-  not  tKiralyze<l«  though  the  arterial  preifiiiire  hud  faWca  vcrr  d 
tinctlv.  'Ihe  rc-^idtiii,  theriftoro,  vl'  Ituwditch  and  Miiiot  arc  nut  idiot 
wiiv  tii>»«)f"  iif  th*'  incorrect no*s  of  the  theon.-  i»f  (.la^kcll  ami  Sliorc,  ud 
the  drill  "f  Ihe  1)I^'^ellt  evidemv  is  to  f^how  tliat  Morojonu  in  Uir  tnt 
xt^iffi-M  of  iiM  tirftftti  Mtitiiulalt'H  ntther  than  depretuwii  the  nuomotnr  fv;ti 

On  llie  heart  itwelf  eldoroforni   unduiibttHlly  exerts  a  steady,  [>"v 
fu)    depnwsiiig    iiiHiience.      Iiijeeted    into   ilie  jiipiilar   vein  (;*«' 
MncAVilliam's  experiments),  it  instjintly  ftrpe-sts  the  henrt'*  action 
dcstmys  its  muscular  irritability.     Kven  the  vapor  of  ehIorof«inii,  \\\ 
loeallv  iipplied  to  the  exitoscd  liearl,  |)!iralyzes  it.'      U'hen  artifioial 
piratioii  is  luaiutuined  the  effect  of"  clil<troforiu  upon  the  heart  if  v( 
ajijiarent.'     Hy  a  very  la^^'niouK  fteries  of  frxperinieiitrt  Dr.  jklacWilliii 
has  proven  tlinl  ^'e^^•  early  in  oldrtroform  Qii»«th«(ifl  there  ij«  a  mar 
diniinutiiiu  uf  the  f«»rt*e  of  the  auricuhir  and  the  ventrinilar  lM«tis  bi-ck 
jiiniied  with  dihilatiim  of  the  cjirdiae  ehaniU'rs,  due  to  the  din-el  iiil 
eiioo  of  the  ehloroforin.      Aptin,  a."  poiiitol  otit  in  llie  {ia|>t>r  of  iiaj^ll 
and  8hf>rL>,  even  the  truciap^  of  the   llvdemhiid  ('oninii!^.-iion  ^how 
from  the  veiy  beginning  of  rhKiroforiniziition    the  excursion-*  of 
heail-bcal,  as  portrayeil  by  the  Ficit  raanonieler,  get  smaller  and  snialW 
in  the  most  tvpieal  nmiiiM-r.     Imletnl,  as  (niiikell  and  Shore  nay,  "  r\TPt 
one  M-ouM  agree  with  the  e<.'fnnii!*sion  that  they  (the  pulM>«Tivti')  bit 
thu  lypieal  kind  which  wiHihl   be  pro<Uieed   if  diret^  weakening  of_ 
heart  were  Ihe  cause  of  the  fall  of  niood -pressure  in  chloroform 
istnilioa.'* 

Putting  all  tJie  evidence  togetlier,  it  i#eniH  to  me  tu  have  b(«n 
pletely  demo nf>t rated  by  physiologists — first,  that  rhloro/onn  i»  a  Ait 
dcpixnminl  find  jmrati/zdHt  tu  the  heart-muMvff  or  ifa  contniiiai  ffonytit: 
sc'Ciind,  that  //i^  airlif  f'tdf  of  bfood~pn'itttutv  which  occurs  in  ehlotviffnt- 
imtiou  in  in  tfriridf  port,  [f  in)t  uft'tt/rlhrr,  due  to  thi«  dirrrt  deprfxoMi 
a/  the  hrnrt. 

This  conclusion    having   Vni-\\    niichi-d,  attentiun  is  next  natunIK' 
dirw-ted  touani  a  study  of  the  action  of  ether  u|K»n  the  circnbli<«. 

ft  is  llrady  established  bv  the  eoineidiiig  residts  of  ven*  muT 
experittients  jHTfonned  by  various  oI>sci'\'ers  that  during  etheriwri'* 
there  is  usually  a  pninonneeil  rist^  in  tlie  ai-terial  pn->snre,  whieh  i>  i""- 
monly  maintaintHl  even  through  a  ])iX)longcd  narcosis,  an<l  nuiv  i-..r(rin.' 
after  manifest  failinv  of  i-e«pii"ation.  Sooner  or  later,  if  (lie  iiiliiilii'i"" 
be  continne<I,  the  risi-  of  arterial  |ire>wiire  Is  fnllowcfl  bv  a  fall.  «li''-' 
may  pivigri-->*siv«ly  incrrtiw  nnlil  the  niainxnetrical  neetlle  iistches  iilro** 
iten-i.  There  fiave  been  ver*'  few  careful  studies  of  the  details  of  fl" 
action  of  ether  upon  the  circulation,  but  such  fads  a*  we  Ikivi-  p'  '* 
kIhmv  that  the  primari'  iuHuence  of  the  drug  'w.  to  slimulair  Imlh 
nuitor  centres  and  heart,  and  that  blaring  the  stage  of  h»w  prc-ssiirc  III 
is  depression  of  the  \iisoniotor  centres  and  also   i>f  the  li«iri.    1* 

<  Btinhar^  iled.  Jatrnt.,  \Si2.  >  Joura.  Anal,  nod  nyri«l,,  xill,aK 
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Iiclirf  in  ilie  primar)'  stimnlHtton  of  the  ^^lsom(rto^  wiiirtti  resin  alniittit 
tinircly  u|Bm  thf  r<?)*earr'li  ol'  IVifi^j^ors  Itowdilfli  ami  Miiu>l,  nia<Ie  in 
IiS7-l,  uod  the  HiihjiTt  is  well  uorthv  uf  ii  iiirpt'ul  iv-stuily.  There  ia 
luui'h  rt-sLSTjii  (Vir  the  Ik'UcI'  tliiit  in  lulviiutxHi  unci  prolVmiMi  othrr- 
tuiiXHjaiii  lIil-  hluud-Vi'ii^eld  are  atieeted  by  tlie  dirwt  uctiuu  uf  the  »uh- 
8Uiiice  u|Mni  their  4*<Hit)^ 

The  c'litiUml  and  |>h_v(*iulu(riail  f:ietj«  which  Imve  lliiis  fiir  been  broaght 
forwani  in  thin  |iiiiHT  w<nihl  wrni  in  lhems»*Ivei*,  ami  in  their  lu-tvninneo, 
Mirtieicnt  to  prove  that  fatiil  .s}"iu'o[M'  hy  <lir('<'t  ettWt  (if  rhlomform  n|K(n 
the  lu-art  in  the  etnniuon  esuise  of  elilon.>fi>nii  d«ith,  auil  thut  ether  ii^  the 
infer  remedv,  be4'uut*e  it  H»tmlly  primarily  siimiihites  the  heiirt.  The 
niatt4.-r  is  nvt,  however,  rjoite  m  elear  an  it  seems.  It  hn&  been  within 
the  In^t  few  yfiir>4  reiMfiltHlly  asH^rted  hy  phyFiidln^ittt^  nf  repnte  ihiit 
neither  ether  nor  yet  elihin»fi>mi  ever  kills  tlie  Km-er  aniiiidl  by  eai-diftc 

furiily.'ii^ ;  or,  in  other  wonK  thut  it  is  not  jMrssible  t<i  pn>duee  in  thi> 
ower  aniniiils  by  inhaliition  of  ether  or  ehlnmforni  arrest  of  the  heart's 
action  l»efore  arrest  of  respiration.  Tliis  is,  however,  an  error.  I  have 
been  seeing  chloroform  death  in  unimals  with  great  frequency  for  nearly 
tw«it)*-fivc  years  in  ilic  phyt-ioloifical  lalMiratory,  ami  1  have  nimle  a 
Urge  miinlmr  uf  expi-rinient.'^  in  the  nnn't  iiin'ful  manner,  and  I  know 
that  in  the  dog  ehlorolorm  msiv  proiluce  ih-ath  by  a  centric  ri'iipinnon.' 
paralv!<i.x,  but  more  ctiinnioiily  in  my  exjMTinietit!'  Ii»^  there  l>een  a 
tiiinniltHm'OUti  or  iilmoHi  siinultHUettiiK  arrer^l  of  nwpiiTitiiin  gnul  <Tir(m]a- 
tioii,  and  iM^jiMonidly,  and  itt  a  rare  phenomenon,  priman.-  arrest  of  the 
hwirt  has  oceuTTL-^l.  I  have  r-wu  ihe  rcsniRitiuus  tvntinue  for  fully  two 
tnitint<'^,  much  of  the  lime  fidl  anil  fairly  frcipient,  nllhon^'li  there  \vna 
no  blotMl-imivenieut  «  hatcver  in  an  eX|>oi*e«!  ^-arotid  artery  or  any  move- 
luenl  of  tlie  heart  that  could  be  detected  by  ilie  hand  or  «ir. 

Again,  in  exceptional  cases  the  stimulant  inHuence  of  ether  upon  the 
cireulutiou  is  wry  idighi  and  trausieut,  w  tltat  in  the  pln>iulugieul 
laboratoni'  I  liave  seen  the  Idood-pre^t^iiin*  l>pgin  to  fall  dnriug  an  early 
stage  of  ether  aniet<the»ia,  and  I  have  in  one  or  two  caK-s  wen  a  canliiic 
arrest  pnKlui'«I  by  ether  at  a  time  when  the  respinton-  fnnetiou  wad 
i*till  active.  A^  ever\-  one  know^,  the  Ilydenilutd  (Vimniission,  the  great 
«ip|>orlcr  tif  the  exclut^ivencsa  of  re>]Hralorii'  dcsitli,  derived  most  of  its 
authority  fnmi  tJie  prepuce  on  it  of  I^nuler  Hnmtnn  of  Iyon<Ion,  who  in 
s  retx*nt  jxiblii-otion  savi* ;  "  If  we  drive  chIon»fi>nn  into  tU*.-  trachcii,  or 
air  very  heavily  hiaded  with  chhimform  vajtor  inln  the  lungs  by  arlilieial 
n---pi ration,  it  Mill  1m-  ab.-«orlM-d  in  >^ul)i('ieiit  (|nantiii('>;  to  |iHn)ly»-  the 
iKSirt."  Thi."*  h  a  pnieti»d  giving  away  of  the  whole  earv  of  the  Ily- 
(Icrabnd  Comnnsnion,  at  leoiit  as  1  have  nnderstotHl  it,  and  n»  I  iH'lievc 
it  to  liave  liefn  nticleratoo*!  by  the  genemi  pn>feAi^ion.  However  thia 
rany  he,  it  is  a  confession  tliat  the  clilorofomi  dejith  h  not  of  ncceseiity 
due  ti)  axpbyxia,  m*  that  it  nnL-«t  Ih>  ailmitt4.-<t,  lii^t,  iluit  buth  ether  ami 
chlonifnrm  may  kill  the  man  *>r  tliu  lower  mammal  citlirr  I»y  arrest  of 
respiration  nr  by  synrnpe  ;  secrind,  that  s)'nr«>pnl  tirath  from  chlonifnrm 
tB  Tfit  common,  though  it  d<ie!«  occur  in  the  lower  animids,  but  Ls  not  run* 
in  man  ;  tliird,  that  the  chief  iliflcreni'e  lH?tn~i>en  ether  and  elilorufurm,  h) 
far  as  the  motle  of  ilenth  i*  concerned,  is  that  that  form  of  death  (M'nco- 
|Hil)  which  18  common  under  the  iuttuenee  of  eiiloruform  in  rare  under 
the  inflnenoe  of  ether. 
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The  rawliiic  action  of  clilon)fi»rm  is  eviJenrly  imi!  muw  of  ihp  p«ti?r 
llitulitv  of  c)ili>rufuniii%atioii,  biii  it  in  not  the  only  muM>n  n'by  i-IiI<ji^H 
fiini)  fsills  ni>  nnirli  iiiuix'  t'rtM|iK-i)tty  tlmii  dm^  l-iIilt.  In  uiv  t-xpun^^ 
meats  n[»on  the  Utwvv  siniiniilH  I  hnvo  iiotwl  ihiii  rhhmtforiu  h-(.-}!i>ib 
hold  much  Icsji  readily  th:m  does  ether.  This,  I  had  always  suppaiwi 
was  simply  (hw  to  iJic  pvater  voluiility  of  etlicr,  hut  u  recent  vcij 
interesting  ru9e:in-h  liy  Mr.  JulJiw  Pohl  *cmi*  lo  nUow  thai  clilonifora 
hii^  II  priniiirv  altacliniciit,  h>  ti>  s|H'ak,  lor  the  l>niiu — i.  *'.  a  Icudtnin'  u* 
awumiilatinn  in  thr-  hnin-ti-wiics.  Mr.  I'ohl  found  on  ehemiciil  cxauiiiia- 
tiou  that  there  was  luut'h  more  clih.>n.>fonn  present  iti  the  hRii!i-ti>(«i'« 
tiuin  in  the  blood  pogsine  to  the  bniin — ii  fact,  to  l>c  explained  only  »■& 
h'Htilt  of  storiiijj  up  ill  the  hniin.  It  may  well  i>c  that  one  caoiw  of  tfc* 
jR;rsi((teney  of  the  iielion  of  ehlon»fonn  ujton  the  iierve-oentn'>^  isdin*ti> 
this  l^'ndi'ncv  to  cwaiw^  fnini  the  hliMHl-vc,<,-tel^  intit  the  iiei^e-ti-w' 
Nevertheless,  the  cwnijianitive  volatiHly  of  the  two  aua-j'tlietira  and 
com|ianiti%i>  diniisihihty  of  their  vapors  impuir  to  Ih>  dii^tiiict  cltnu 
in  tlie  comparative  daiigt-r  of  their  ii>ie.  Then-  U  ver>*  gniat  rtflMii 
believing  that  ehlonifortn  in  less  letlial  in  hot  cli[tiates  tlmn  in  coliW 
regions.  The  lirilish  siirge«jns  of  Tiulta  aver  with  one  voice  that  i 
can  administer  it  without  evil  effect.  The  anjc^thetiiterH  of  the  **xt 
fioilthern  or  (lulf  tier  of  Anierit^n  State:?  are  alniot^t  equally  oi^nt  l 
ckiming  safety  for  the  use  of  chltirofomi,  whil^rt  on  the  ei-utinent 
South  AuKTiua  it  i«  *jlely  employcl,  agiiJu  with  allegtil  frei'«lom  fi 
ill  otfoet.  The  only  explaimlton  of  these  faetj*  whieli  >vrmf4  to  mc  pi 
sibic  i^  tluit  nt  high  tcnipcmture*  chloroform  vaiK>r  diffiisti!  vcn*  rapi' 
and  const-ipieiitly  ei^vipeH  from  the  bluod  and  frum  the  lungs  with  ex 
onlinary  nipiiiitv. 

So  lar  as  eoitcerns  what  may  be  e<inMdered  the  major  nniiviJM-iii 
the   question    twked    in    the    begiiiuiiig   of    thii*    e»»8uy    bos    now 
anHwere<l ;  the  aiiHWer  being — lirHt,  thai  tiitroiw  oxldv  h  the  sifert 
best  of  the  aiiavthctiiw  when  tjie  |)iirpa><»  of  the  auacj'lhc'.ia  admit  <tf  iti 
tij*i' — tluit  is,  when  the  aiiiwiliesia  ncf'<ls  <inly  to  Iw  nf  short  iliiniii'^i: 
Hwtuid,  that  IhiiIi  diiiicn!  ami  ex))«>nnH-iital  evidence  agix-e  in  -i  ■ 
ttiat  ether  iw  inneli  safer  ihiin  chli'nfi5>nii,  aml.sir'  t^ifi'ty  i:^  tuiderorl '■ 
cimumstanc^^i  the  one  quality  that  the  surgeon  should  enni4idt  in  tin 
clKtice  of  tui  ainpf-ihetie,  no  sui^>on  i?  JHi<titie<l  in  emphiying  ehlornfitrni 
uiih'Ms  it  Ih'  miller  certiiin  peculiar  Hrcumstjmws  and  f.>r  cerlnin  definite 
pejisiui^  nr  pnrjxi.-e"*. 

Having  an-ived  thus  far,  the  next  quefltion  natundly  is,  Wliat  ait  ti>f 
cireiimstanees  wliieh  justify  the  use  of  chlorofnrm  ? 

Iteforc,  however,  fliwiuwdug  thin  it  seenif  l»nt  right  to  oonsidtT  tl* 
po»*ibilitvof  nHhslitutiiig  for  ehlor(.)ronn  and  ether  some  other  aiuRiilHtir. 
Till:*  leiuls,  in  tnm,  to  the  etildy  of  what  may  be  termed  ilic  minw  a 

Of  the  nunienms  substances  M'hieh  have  U-on  more  or  h'i*<»  rl 
Oii!*lv  put  for^Tird  a»  valuable  ima'ythetii*,  but   few  require  notiee  Ii 

liicli/'tn'flr  of  mcihiflenf  was  originally  highly  reeomineD«lrti  hy 
B.  W.  RichardwMi  in  1KI>7,  antl  gave  riw  t«t  :i  comtiderable  contnivr 
In  IH83,  MM.  Uegimiilil  ami  \'ilhJ49iu  nbtJiineil  ilirtn-tly.  thprnjih  flp- 
acciTHlitiHi  liy  .Sir  SjH'ncer  Wells,  (Ik-  great  adv<w:i(c  for  the  iisi-  of  nietliyl* 
one  bicliloride,  tlie  article  employe*!  as  the  bichloride  in  Kngland.    tta 
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careful  chemical  study  tlu-y  fuvinil  that  it  contained  no  bichloritlo  of 
wftlivlene,  but  was  cvaijKM*e(l  of  lour  ]Kirt»  of  •.•liloriiforin  and  one  jmrt 
«f  nipchvlie  al«)h(il.  AIkiuI  tliLs  tinie,  withijnt  knowiii}*  anytliinj^  of 
this  work.  I  ha<l  a  bichloride  of  methylcm'  of  a  leading  Ijondon  eheniist 
cxinniiutl  in  thr  ehi-midi)  Iul>i>ralory  of  llic  Uni^'l'1vity  of  Pcnnsylvunia, 
iind  fonnd  tliaT  it  \va.s  ulniost  imn>  (>hhmitorm  ;  .so  that  tlirro  cim  he  no 
doubt  ttiiit  cuntmeri-ial  biehlondt'  ufniethyleni*  lia^  Inxn  generally  a  more 
or  \t'm  iiii|iure  eh]i.iinforiii. 

In  the  fnrthiT  stmlies  of  licgniuild  and  Villejeaii  it  was  deterniino<l 
that  cheniitully-pure  methylene  biehloride  is  very  diifieull  and  costly  of 
jirepamtion,  and  tliot  when  it  is  jj^vcn  to  tlie  lower  animals  as  an  aatm- 
ifagtic  it  |>rodiie*s  not  u  (juict  anwjtthfjiia,  Init  ehopeic  niovemenls  and 
HUc-iitifonii  i?oiivul>ioiis.  Then;  ui*c  on  n-«-onl  at  least  nine  deaths  jhhv 
onw^^i  by  the  iHmuiu'rcial  dnip,  anil  it  <loes  not  seem  nci'<'s.-yiry  further 
tt»  di«'us.*i  the  matter  here  ;  the  bii'hlorlde  of  methylene  nnit^t  be  diMiiif*M.Hl 
Jnjm  the  lint  of  iiraetiwd  aiifcstlietrc;*. 

Pfiitat,  a  verj'  recent  t-aodidate  iiir  pnifer^ional  favor,  [>•  a  eolorle**, 
highly  inHamniable  liijnid,  boiling  at  1(H).4'^  F.,  whieh  Miieii  admin- 
istered [iniduces  with  exrmordinan'  |)romptnf*ws  n  narcosic*  which  is  Kiid 
1o  diwipiK'nr  more  iitpidly  than  doe?*  that  cauM'il  liy  i-lilon4'orni  or  ellier, 
but  les-  rapitUy  thati  iltH-s  ibal  [iriKhnHil  by  elhyJ  l)roiiiide.  In  a  study 
of  the  dniK  nmd»>  by  Dr.  David  CVrria  and  myself  it  was  Uiinui  thai 
peulal  anu»<the!>iu  in  the  dog  is  iilwHyti  iKS-oinimnitHt  by  a  vvrv  jiiDiiounei-d 
fall  of  the  arterial  pre.-^rtiire,  and  the  ennelnsion  was  rearliiHl  that  the 
remedy  U  a  |M)werful  ilepivs-suit  to  the  licarl.  Further,  it  has  Iw-en  noted 
by  Kleindieiwt  that  in  rnaii  three  or  four  days  after  piiilid  narcosis  the 
urine  ver)'  fn-fjuenllv  iH-f-omes*  heavily  chained  witli  alliiirnin,  and  that 
not  rarely  luematuria  or  htenioglubiitnria  iH-enrs,  Tldt",  if  ronlirnied, 
liboulfl  p'lt  an  rml  to  any  amesthrtie  us<'  r>f  prntal.  Finally,  ne<-onliii); 
to  the  only  statistics  upon  the  subject  that  I  Know  of — namely,  tlww  of 
Ourlt — jK-nlal  would  appear  to  be  the  most  danjieroits  of  all  lint  iinies- 
thetics  in  its  action,  ther<-  haviiit;  been  thivi-  rleaths  in  the  siv  hinidred 
re|N»rted  nariroK'ji.     The  futnnr  does  not  biok  briylil  liir  ]H'ntal. 

Eihifl  fjromi'ft'  is  a  i-olorless,  vtn-v  volmile  liipiid,  which  has  lieen 
confiwnded  with  ethyh-iK-  bnmiide  with  &lal  results.  The  snbstanceft 
jire  eswntially  ditVen-tit,  rliemieally  aw  \Yell  n^  ptiysiohi^deally.  Kthyl 
bn>niid<-  dix-s  not  solidify  at  '■\'2^  ]'.,  and  lias  n  •.|H'eific  gnvily  of  nlnmt 
I.45t:  ethvlctie  bnmiide  liiLs  a  sjK-eitie  gmvily  of  ^. Hi,  and  at  '.i'2''-  F. 
wdidilieH  iiit»)  a  cry-itallitie  niass.  Fllivl  l)n)riiiile  was  lirst  propoMil  an 
nil  amesthetic  by  Dr.  Thomas  Nunnelly  in  1S49.  bntwas  not  bniiiuht 
«artH>tly  In-fore  the  pnitcssiuii  until  lH7(»-77,  >vbeTi  attention  was  cjdied 
to  it  by  Itnbutenn  in  France  and  Lawrence  Tnmbiill  in  the  Unit*'ii 
Slatew.  It?-  intlueiK-e  is  o-nally  niatiifesti-d  a  few  sen mds  after  the  begin- 
nitijf  of  an  inhatntioii,  and  Ia~r-  froiai  one  and  a  half  to  IIiixh^' niinnlt^ 
after  the  removal  of  the  driii;  fivmi  the  looiith.  A  |M-<'nliarity  that  has 
liren  noted  by  si'venil  observers  is  a  tetideiiey  fiir  sensibility  to  Iw  lost 
KelViro  (MttfieifMismsifl  is  completely  deslniycd,  and  l^pofcwior  Montgomery 
ha"<  wiHTciallv  nole-d  that  daring  ]inrtiiriti<>n  it  will  do  away  with  iin>dt 
of  the  snilenng  without  arrestitig  the  ]iains  or  pnKliu-iag  eotii]>U'teuinim- 
♦.cionsnc!*-.  The  nan-osis  is  only  in  rare  instances  a<x-onijk:mi»*d  by  eoni- 
relaxatioo  of  the  muscle:*;  indeed,  it  appears  to  Iw  common  for  the 
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Bt'ncnil  mnennilar  t^intiH  l<t  Iw  greatly  increased.     Aoeordiiip  to  Pmfw 
John    IT,  Brlntim,  musrular  rijfiility,  Uwal   ftjwuams,  and  tvcji   p^nt 
trtnntiH  with  t'|ii!SlliuUnnf«,  (wi-iir  i*u  rr»|iU!ntl_v  a?*  M-riniwU'  tu  iuUtC 
willi  llie  emplnyinent  nf  llie  driig  i\i^  itn  iiiiiPHthetir.  PsiH'i'ially  as 
conditioD  of  tiiuw^ulnr  cxcitemetit,  wIkmi  it  dt'velop:<  during;  a  i»ur 
niH'mtion,  b>  attended  bv  great  inerea^c  uJ'  heniMrrhagc.'     LKirinp 
f»ifi  the  oonic-al  and  pn])iUarv  reflexes  are  usually  pre:*ervorl,  and  tht-  >:j\ 
are  Hiraetinies  wide  oiH'n  aud  en>s«*d  from  contraetions  of  their  iuiih-] 

The   phvsioi(v^i['ii[    aetion    of   ethyl    bminiile   has  Ihtm    studiwl 
SehjU'idtT,  by    Abrmyi,   by  Thornton    and    Maxwell.'  and    by   mv* 
Svlirieider  state.<  tliat  the  arterial  prf^s^unf  doeA  not  fall  until  very 
in  the  bromide  nareosis,  and  tlint  denrh  takes  ninety  always  llimi 
arrest  «f  (lie  re!>iiirali<«i.     In  these   utaienieiiltf  he  Is   in  accord 
rejflill!*  obtiiineil  by  AIkuivi,'  who  was  not  able  to  deU-et  iiny  alt^s 
in  the  beat  of  the  expiised  heart  of  the  frog  in  which  namtsis  was 
dueed.     On  tlu'  nthcr  lianil.  the  experimentH  of  Thornton  and  Maxwtit 
are  in  agreement  with  my  own,  in  tfliowinf?  tliat  the  arterial  pt 
falls  early  aud  inerea^vs  t^teadily  with  a  peri^istent  iuhalatiou.     lu 
own  cxiMTinirnt-t  ethyl  brfimide  necnied  to  act  on  the  cireulalion  m 
larly  to  fliUirofnrni,  although  less  powerfully. 

It  is  |K>s.sil)U'  that  the  dilUTriice  of  result  i'l>tJiined  by  phy-intif 
Ihih  cK'petidefl  iipmi  ibe  ctbyl  bruiuide  brini;  impure.  In  the  eifil 
edition  r>f  loy  Ttntl'nte  on  Therufieulu-*  it  wa»  stated  that  elinii-al 
wonld  prolmbly  j*liow  that  ethyl  Imnnide  is  a  very  tlangermis  aaa* 
at  the  time  of  is.suc  of  the  work  there  being  three  deaths  i^eportcd 
iiecitrriiig  in  a  vita'  limited  nutnlHT  of  ndiiiinislnitions.*  To  tm-ec  r: 
must  Iw  added  tin-  (h-ath  n'|iort<-d  by  Dr.  A.  (ileieh,"  al.-so  that  rtvor 
bv  Dr.  lielrh.  tin  the  6ther  hand,  Dr,  Gilles  elaims'  that  there 
given  in  Oentmny  during  thn'e  vear»  twenty  Ihonsuid  adminii<tniti« 
without  a  single  tatal  rewdt,  nno  that  there  is  no  fatal  ret^ult  on  rward 
in  whieh  it  has  keen  proven  that  a  ehemically-purc  bromide  lius  ben 
administered. 

Till!*  statement  i-*,  however,  at  pi*e!»ent  not  eorre<rt,  10  (ra»C--<  of  ili-stli 
from  the  etiiyl  hnnulde  have  been  («»]|w;t«I  by  Dr.  Reieh,'  Hn<l  of  \\v-^ 
in  o  the  bprunide  is  asserted  to  have  been  pure.  It  is  remarkabli"  ibt 
out  t)f  the  7  ejt.M"<  in  wbieli  any  infornutlion  as  to  the  time  of  tienth  )• 
given,  In  only  2  liid  deiilli  takr  ])lafe  during  the  niircnsL'* ;  in  the  utlM-r  S 
riiM's  it  (HtauTfd  fnmi  out*  to  tlire*-  diiv*  after.  In  Dr.  i{eieli'«  «i.»*''  tlir 
iiilialatiott  of  the  bromide  was  followed  by  iumiediale  and  <'ontiau<xi-' 
vomiting,  with  devehipnient  of  i^yniptom:*  similar  to  thor^c  of  anitf 
ph«sphuni!*-iioi8oning,  ending  in  death  on  the  wveutb  diiy.  At 
autopsy  tJie  liver  and  kidueyti  were  found  in  aetive  fatty  d(^>neniti^ 
After  the  inhalation  it  was  rememberefl  tliat  the  br<miidi-  iw^l 
a  faint  yellow  color,  aud  it  may  possibly  he,  then-fore,  tliul  the 
result   was  prcHluce<l    liy  sumo  detminposithai-jinaluct,     Early   in 

>  rVr.iji.  Gaz.,  viii.  •  Dr.  (iilln:  Uftfin.  kii^.   HVAcweA.,  xiut,  18>1 

•  nrrx,p.  ii.n.,  1892.  •  If.Vnn-  k'linik.,  ISftl,  Hi>ft  I. 

•  Thnvp.  ifoittiuf,.,  vol  ii.,  I8S8;  atxi  Tunilmir*  Anaullit'ia. 
'   IVit.,.  H,'n.   WitfJtriuirh..  rol.  v..  1  «»'.*. 
^  BrHin.  W.n.  U'wAriMtA..  vol.  ixix..  1892. 

•  Wien.  iMd.  iroeA«iM>A..  1S83,  p.  1179.  •  Of>.  nC,  p. 
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present  ,vcnr  Km^hlcr  re[wi'tc<1  a  ca^e^  m  wliicli  tbo  ansvfUivtic  was 
f^ivfn  in  xniiill  nuniititics  with  a  nin^k,  find  in  M'hich,  tiftor  ii  vi-ry 
traiiMfnt  and  mild  .■*iaj;f  iif  i-xcltomont,  the  heart'*  aftjon  riiidd«<ti1y 
t.<vu!«i<«I  hihI  ruuld  nut  Ik*  n-stoni],  alth^iii^^li  thf  litviithinn  i."  Kiitl  tn  hiivo 
ntintiniuti  for  a  Utug  tinii*.  At  the  aiit(>|)sy  thr  iniiwidiir  Mriirlnrr  of 
the  iHiiit  wus  fntind  in  a  ronditiim  of  extreme  fnttv  degenenitinn. 

Otir  |iri-t4i'iit  i-liniral  cxiKTienvc  cx-rtaJiilv  inUiciilt'-^  tliat  lbi>  ii»c  of 
ethyl  Itmniide  is  m»t  devoid  fif  dantjtT,  hnt  tfiere  soonis  to  bo  mi  oiifticicnt 
naeon  for  biOifvinp  that  with  an  abjioliitely  puiv  artidt-  tla-  danjrrr  U 
ffrvater  than  with  rhiorofomi.  Tin-  brevity  of  iln-  nnnM-is  and  the 
great  roUM-tdar  rxritc-inc-tit  M'hU-h  the  bmniidt.'  ii*  :i]>t  U>  |>nivi.>k4>  Mund 
gnmdy  lu  Ihc  way  iif  iI^  jw-ntTiil  ii«'  as  an  ana^thetic,  thuiipli  thi-y 
e»p(-cinlly  fit  it  for  employment  on  certain  twawionfi.  It  ceems  prolwhle, 
alf'i,  that  it  will  Ik-  found  to  Im  a  smrewfiil  praotitH'  to  (:ive  ihrvthyl 
bniniidc  at  the  in.'}jiiininp  of  an  aiuestlie-iia  which  is  Iti  Ik-  maintainod 
by  ihe  nm-  itf  »*lher.  Tlii-Pe  :ire  certain  pers^ini?,  ei-inrijdly  aleoholici*, 
who  presifly  rcMst  ethyl  hnnnidc,  and  varions  sur^tins  r<tn-ininn)^ly  assert 
that  tinder  th(^>  ciroitni^anoos  no  nnonij>t  tthould  \x.'  mad*-  to  force 
ammthenia  by  thiii  agent,  but  that  rhlnniiorin  or  ether  fhoiihl  at  vw» 
be  snbhititiitod. 

Tlu-  Im'?!  ntetliod  of  administerinjr  ethyl  bn>niide  ap]K-art«  to  lie  lo  place 
■bout  two  dnu-lnnK  in  an  Alli.s  inhaler  or  njton  tlie  eone-^bapiHJ  napkin. 

MiXEh  AsM-NTiiKTKs. — Varionfi  mixttireR  of  clilomfiirm  and  ether 
or  alcohol,  ehlorofonn,  and  etiicr  (the  latter  the  famonn  A.  C.  K.  mix- 
tare)  have  been  employed  by  8ur^<ons  u-ith  regttltii  which  have  been  on 
the  whole  iinji«tiei factory.  Therie  uiiMati-factory  rl■^nltf«  ixrv  pii»bably,  at 
!ea.Ht  in  (mrt,  dejM-ndent  upon  itie  dilTcreni  vnlatiliry  cit"  iJir-  ditlerent 
iM^ntis  niakinif  it  impossible  to  know  exju-tly  wluit  vajHirs  arc  e«>ntained 
TO  tlH^  air  bn-silbetl  by  the  |i;itient.  All  these  niixtnn-^^  are,  in  my 
opinion,  ttioD'  danjrcnins  than  the  individual  drii^.-<  of  which  they  are 
COtn|tosctl,  and  their  use  tihonld  Vh-  <->4-liewe(1.  The  HH-thtHl  of  pniiliicin); 
auiPi^he.-iiH  with  one  a(^-nl  and  eoatrnuin^  it  with  anotluT  h  entirely 
different  fif^ni  that  «-hioh  n«'-i  tlmmyhiini  a  mixtiiiv  of  the  two  agent-s 
and  at  prei«-nt  writinjr  llieiv  seems  to  be  reawn  to  eonuiiend  thif*  form 
of  mixeil  una-sl he^siu.  Thitn,  it  is  prolMible  that  nianv  of  the  diilicidtie^ 
which  attend  the  iwe  of  etlu-r  ean  be  i>veivume  by  piiitinn  in  the  inhaler 
or  on  tlie  s|Mingi>  ethyl  Immiitle  and  tJien  etlier,  the  patient  piu^infir 
{ns^PHiiibly  from  the  bromide  nareosts  into  that  of  4-ther.  In  Kn^laml 
it  «vmt*  to  Im*  a  not  rare  pRictice  to  eonuiienee  amet4belinilion  wilh 
nilrciiiH  oxide  anil  (o  corninne  it  with  the  u^'  of  ether,  ami,  if  flie  T-tali.-*- 
tie*  ({ivi-n  by  Dr.  George  Gould  are  correet,  this  method  of  anseiillietini- 
tion  would  ?eem  to  l>e  the  Hife?*!  knoM'n,  for  in  I2,!)4l  nmcstlK'^ia^  m) 
prodiK'fMl  in  flw  etini<-  of  St.  lkirtlH>tomew'!t  Hospital  there  ha;*  Iteeii 
1  death.  Certainly  by  the  primary  iik>  of  niinniH  oxide  tlie  feeliii]j;H  of 
the  {wtient  and  tlic  time  of  tlic  Miirgci^ii  are  r^iMrcd. 

OlBCt7M8TA.KCB8  WHICH  MODlTy  THE   OhOICE  OP  AN-ESTHETIC. 

In  aiirtw'erinj^'  the  intiuirk'  a>«  to  the  rireiimfstjijn-*^  whieli  should  mmlify 
the  choitx*  of  the  auwstWtic  by  the  Hirgeun  I  r<liall  tir<t  eoni«ider  tlM)«e 

'  CktHntM./.  Itir.,  2,  1894- 
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modUyiuir  circunwtances  wliich  are  8tmple«t  and  least  dMibtful,  and  shiJI 
nrraiiKC  ine  matter  iimltT  fiinineraUMl  heads. 

Ftrtit.  Wlu'n  circuniHtani-en  make  it  practit^llv  impO'^nhlc  tn  ohtn'tn 
tin-  bulkier  aiia-ntlietic.  Tims  iu  war-times  the  diltiittltte!*  of  tmis{K<r> 
ijilinn,  rh'ierniiniii);  n.**  they  do  the  movrments  nf  jjn-at  armies  and  thf 
resultfiot*  prrcat  national  iiphc-avaU,  may  make  it  pnu'tu'ally  impiw^iblf 
for  tiie  jiuiTijfim  to  have  ehniiv,  and  uertainly  under  nm-h  (•in'mnstaui.'*'* 
it  is  better  to  use  ehlnrnform  than  to  do  withnnt  anient hetic-s. 

Second.  When  the  .symptoms  tlietnsclvcs  arc  of  i<uch  chnraeter  a»  to 
imniwliBtely  ihwateii  lite.  e?](eL-i!iily  if  they  at  the  ?!une  time  iritertm 
with  the  entninee  of  the  anje^hetie  into  tlie  hiiijr*.  the  u^*  *■("  ehlonifonii 
may  well  lie  jii.<^tifit!(l.  Thu!«,  when  a  tetaiius  si>asm  hteks  thv  rhc»t- 
wnll8  it  ofYen  would  he  fully  to  watt  for  the  uetion  of  i*ther,  and  yvt  it 
niiiKt  Ik>  rt-niendwred  tluit  undur  ju«t  6ueh  cinnuu^tunces  chlorufonn  bti 
upiBirenily  ih'siroyiHl  life. 

IVrliiips  nndiT  thi.s  lu-ailintj  the  npe  of  ridorvifurni  duriiip:  |Hirtiirit]<n 
fihiitild  he  itlhuttMl  to.  It  li:it>  lMt<n  -^tuted  fn>in  time  In  lime  l»y  ;-ah> 
IHI8  writers  tliar  the  exeilcment  of  Inlwir  in  some  vniy  giianint<Mts  the 
nvjiteiu  apiinr*t  the  dehrlerious  inflnenws  of  chlorufonn.  and  llmi  it  nur 
he  used  with  impunity.  This  w  not  eom^t :  death  Irn-a  rteourred  frum 
tlie  :in»'f.thelie  u.-**-  nf  eliloi-ofonn  during  [sirlurition.  Only  infreuurtil 
tKTurretices  in  |i;irtiirition  make  it  ntiuiwary  to  nM>  ehlumfonn.  KtliiT 
efminionly  aets  with  rtuflicient  prom]ttnes(;,  and  xhouhl  therefor*-  be  prr- 
femij.  In  a  viuleiit  ea.-^e  of  puerperal  convulHcme.  however,  and  in 
otlii-r  ontinal  ismditiniis,  eUUimform  may  be  wiiR-rior  to  ether.  Tb» 
known  aeticm  of  ethyl  bromide  gjvee  jrreat  forre  to  the  slateinent- 1/ 
J'rnfe.-iHir  .Moiitgomery,  (liat  it  ts  e:<|HH-inlly  valuable  during;  latxir,  awi 
further  trial  of  tlie  agent  seems  to  l>e  ilemandol.  The  oh^^tetriotan,  how- 
ever, shonli]  exert,  extniorclinary  i-are  to  «i-  that  he  ha*  a  pun-  -|»r«'iiinfl 
of  the  dni^. 

Thirtl.  There  are  certain  hodily  eondltiona,  hardly  to  Iw  spoken  of » 
disease,  whieh  would  exert  Mmie  influenee  in  the  K-Ieetion  of  iltcatiar 
thelic.  Ill  his  nrent  Iwiok  Dr.  Kn-dei-ie  W.  Hewitt  Ktan-s  tlwit  tilJ 
(KTSfMis  wlnwi*  ehc-t,«  li:ive  beeoine  rigid  sr<*m  not  to  U*  iible  to  re^ntwl 
sul!ieiently  to  the  demand  titiide  upon  them  by  elhi-r.  ami  that  ver%'  t'M 
persons  hear  (■hloroforni  pnicti<-jilly  well.  In  upplyiiijf  sufh  a  prinei|tlf 
a'*  this  it  must  be  remembered  that  it  is  not  the  ycitr>i  of  the  person,  boi 
the  exti-nt.  of  senile  ehangi'.s  in  Ids  ti.'isues,  whieh  sbonhl  inAneixv  iW 
aniesthftizer.  Dr.  Hewitt  reeoukmends  in  sueh  i-ases  the  A.  ('.  V\.  raifr 
tuix- ;  if  sin'h  mixture  Im-  em|»loye<l,  it  should  always  be  freshly  nuidrat 
the  time  of  it.-i  adndnistrnlion. 

Kxtw-me  oU-^ity  is  aiiothi-r  Uwlily  eondltjou  in  which  it  i.-"  nffiruMd 
tliat  ethyr  ifi  often  noi  well  borue,  priHlnrin^  (*i  mnrb  exciiemrnt  ami 
pespinitor>'  irritation  m  to  forbid  it*  use.  Under  thet*  trin-iunrtBDn^ 
ajrain  Hewitt  reeummeiiils  ilie  A.  C,  E.  mixluris  but  -^tatt-^  that  llitw 
an>  eerlain  eii,-^'s  in  wliidi  ehlorofnrm  is  neerssan-  in  urder  to  srviin-  -flif- 
fieietit  trauipiillily  of  breathin);.  1  have  not  IuhI  pnu-tii-al  ex]'- 
with  siieh  jMHient.'-  of  stiflieient  umuuni  to  Ik-  weighty,  but  mv  fc  i  u  ■ 
that  in  sueh  ensfj*  ether  should  be  first  tried,  and  then,  if  it  W  not  wrti 
borne,  chloroform  substituted,  ether  Imnfr  again  employed  when  ino'* 
anwstbesia   has  Ix-en  thopoug-hly  ostablwhod. 
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Fnnrtk.  Varkms  (H(i«i«'s  coiiTniiiKlk^le  tlie  use  of  an  nniPsthotic,nnd 
also  modify  tlio  pmiw-r  t-Iioici'  of  lite  !*ur),feoi\,  am!  T  i-luill  tliL-refore  uiuler 
tlif  prt*:ieiit  iKuiihii^  ixm:-i(U'r  tliM'ii.-ies  u.s  gi'iu>nil  (-imtniindic^uiioiis  to 
8nfP5tlH-tio.-«  and  hIm  as  nimlifyiriG:  the  :^clrcli(tn  by  the  ^ur^cnn. 

The  dbtenscs  which  are  geuenuly  thnugitt  to  riiinf  or  \tv^  |)o*iilivt'Iy 
contmindicute  llie  n«  of  ana'sthctic?!  are  t>rjfanii'  Brain  Diwnsc,  inchKi- 
iog  Timii'm;  Atht-nnuatnti?*  CVioditioii!*  itf  \\\v  VesA'ls ;  Diseiisfs  of  the 
Ht3art  ;  Di-HiiHw  of  the  I^imgs;  and  1  >i.>?*'a.4fs  of  the  Klihu'yt*. 

ItliAiN. — It  ajiiK-tns  frt)tii  tlic  iti-oi*dcil  jifcidfnt''  of  ana'^lho-ia  that 
tlic  cxurtfucc'  of  bniiii  tumor  mid  uther  orjr-tiUL-  furnii*  of  brain  di^taM'  is 
tnorc  oiteD  the  wiusc  of  death  than  are  affections  of  the  lieart.  When 
the  brain-arteriOft  are  helievi:'*!  to  be  atheroniatouss  althouffh  no  mifitive 
(iipiM  of  oi^uiie  bniin  dinfir^f  art;  pnt^'iit,  aittt-^thesia  should  bx'  iiidiirc^l 
hy  the  siir^N>n  with  ihf  jfrcatj^st  rrhirtanrc.  Thp  cause  (tf  the  extremis 
danp-r  in  theK'  caisc"^  \^  imtbably  the  ease  wltli  whieli  eongt'tstioTis  are 
cicvelo|x><I  in  a  liniin  which  \^  abnortiud,  and  the  li*v*  of  resisting  [lowcr 
in  the  n>|>inHorv  wiitivs*  when  weakeneil  by  diiK>aK\  I  linow  uf  no 
chiiiwd  data  which  will  enable  u«  (o  decide  which  \fi  the  «ifer  u{^nt» 
ehlontfiirni  or  ether,  in  the  chi^iS  of  vnao*  now  under  eon-iidenition.  The 
Kn-uter  [Hiwcr,  however,  of  cliloRifonii  and  the  gri-:Uer  j»uruiaiieufv  of  its 
intliiencfr  would  make  it,  a  priori,  probable  ihat  elhcr  woiihl  he  the  Jcfla 
djingenms  of  the  two. 

Hkakt  axd  Buk)I>-vi>wei>. — Widcspnyid  arterial  athunmia  ehoulj 
certainly  give  to  the  >airgi'on  who  rlesipfN  ana'Hihcsia  innch  fear  as  to  (Im 
romh.  The  gmit  inciva.s-  of  the  arterial  prcssmx'  wliiili  lakes  [tlaix-  in 
nitl^iLt-oxide  narcosis  may  very  well  eiidurijfcr  the  integrity  of  au  atliero- 
ntaioti!<  vt.>7*H-l.  In  ISiMl  n  gentleniaii  aro-f  fmni  a  denti-tV  chair  iti 
I'hila<h-lphi:L  after  an  iidiahition  of  [liirotiH  oxide,  Ktaggercil,  and  fell  in 
an  ai>oijloxy.  I)r.  K.  .\.  Ashford  '  n-poils  a  case  of  a  yonng  woman  who 
prew  lain!  and  dizzy  shortly  after  waking  fmm  nitmus  oxide,  ]Miwe<J 
into  a  (^'iindiiioti  (if  (li.^iiirbifi  I'on.-^-ioiisness  mid  fountl  when  she  <'unu> 
fidlv  to  herself  tlint  her  li-t't  ami  was  iisclcss.  It  a])j>cars  to  inp,  there- 
)re,  tliat  nitroti!*  oxide  slinuld  HL-ver  be  a*lminit<teretl  when  there  h 
irked  degen emtio u  of  the  vesstdr',  and  that  llic  ilatiger  of  its  eniploy- 
IDPnt  wonld  be  especially  great  if  there  should  be  an  aneun^i  with 
fwlile  wnlli*. 

Kther  (vnainly  paii«e>»  tlie  blo(xI-prei«iire,  hiit  the  amount  of  increase 
is  not  nearly  ?«»  great  a«  «hen  nitroUf  oxide  Ik  given.  Moixi»vcr,  id 
the  majority  of  caM'>i  arterial  ilegeneriition  is  asMoeiiitcd  with  either 
caniiae  or  ii-nal  dii*eat*e,  or  ver%'  gx'ncnillv  with  bolli,  so  that  the  choice 
IWwLX'n  the  t^vu  aiueslhetics  in  eoninionly  to  Ik-  tlominatet)  not  by  llie 
atheroma  itself,  but  by  the  coexiBtind disease.  In  atheroma  witli  failing 
heart  etl«T  should  certainly  be  preferred  ;  in  :ithenmia  ivith  renal  disease 
and  II  nonnal  hcsirt  cidontfonn  would  |>nilrably  iie  the  safer  agent.  Of 
cfinr-^  an  apoplexy  may  nccnr  at  any  time  dnrinj;;  an  ana'^'tht-iia  :  thn 
late  Pn>fesH)r  I>.  Hayes  Agnew  once  lo^t  u  i-ase  thiring  ethcrinitioii ;  and 
in  the  Lontton  /ytwccM  is  repon<H)  a  i-ase  in  which  a  chloroform  inha- 
Utiun  was  folhiwed  by  aphusm,  believe«I  to  be  due  to  niptnre  of  the  cere- 
bral vessels. 

Vairular  disKOMf  of  the  ftr/trt  in  sometimes  allegr<I  to  lie  a  positive  cott- 
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liTiintiifatiou  to  nnasstlictic  apcnt«.  When,  however,  the  orpanic  diacoee 
d«vs  not  produce  any  alis^ilute  functional  disirranpcineni  of  the  beflrt, 
mid  whuu  tlie  hcarl-iimM.-lc'  !»  in  a  f^iir  cuudttitui  ul'  hccilth,  aiia»t 
niny  be  indueiHl,  |irovided  iJiif  <-in^nm8Uinn!s  of  ilie  cvl^.  an;  tuirh  a« 
justify  the  surgeon  taking  a  tiliglitly  int-rcused  risk.  The  k*?y  to  the  Kit 
atiijii  is  not  tile  VHlvular  k'siiHi,  but  the  n)iiilition  of  llie  mue*'If  :  »  la 
murmnr  ti-'-ually  dejK-ndis  to  some  extent,  at  h-sut,  for  its  Uiiidnesci  ti[> 
the  ehuracter  of  the  valvular  lemon,  but  it  is  uIhi  dependent,  in  piirt, 
itri  loudness  upon  the  force  vvhieh  drives  the  blood  through  the  diHSivd 
orifiw.  A  loud  murmur  is  therefore,  on  the  whole,  not  more  &tniiiglj 
eontpjirKlit.iitive  of  aniii^tJwsia  than  irt  n  feeble  one ;  imleed,  at;  tho  fti-bf 
murmnr  is  m<m*  eomrimnly  assiwiatcd  with  feeble  walls,  preatert-a re  nu 
be  exercised  when  sueh  nuiniuir  exifts  than  wIilmi  a  hmd  bruit  f-vtr 
wlieiv  follies  it.self  nixui  (he  plivt-iriau's  attention.  In  all  eaM-s  of  htsi 
disejLse  whenever  it  is  |xj*5ibie  to  avoid  the  use  of  an  antP-stJietlo  by  l| 
emplnymcnt  of  cocaine  or  by  other  local  device'  this  should  be  done, 
condition  of  the  heart  is,  however,  an  absolute  eontra indication  to  the 
of  (lie  anwstbetie;  uuder  eertiiin  eireuuietaiiees  aniesthesia  may  Iw  pr 
ducixl  when  the  hejirt  iri  In  ad\"anec-d  fatly  dcjri'UPniiion.  It  niiiist 
remembc-n^I  that  the  shofik  and  nerve-strain  wlii4'h  attend  a  miyor  sii 
gieal  o]H;ration  without  uua>Ktb(>;<ia  would  endanger  tlie  arn'i^t  of  a  tatt 
heart  even  to  a  ^pvjitcr  ilegreo  t)mu  wouhl  untesthe^in  it>=(;lf,  ko 
the  question  is,  after  all,  as  to  the  imjtcrativcne**  oi  the  proj* 
o|K'mtiim. 

In  diseases  of  the  lieait  etlior  is  usually  preferable  to  ehlorofonn  ; 
dwd,  when  (lie  heart  in  vi-ry  fei'blc  or  the  eardiae  niuK-Ie  i>-  de^jeiieratdJ 
the  action  of  rhlomf(»rm  u|Mtn  the  heurt  makes  it  a  vor\*dangeroiLs  remt^y. 
In  (jome  canliac  cases  there  is  a  widespread  pulmonic  eiigorgetnent,  wilh 
a  tendeuey  to  exiiflatlun  iulo  tlie  luiig-vess'lsaiid  smaller  oroneliial  tubn^ 
Under  audi  oirt'nmstanecs  the  loeal  irritfint  action  of  ether  ujkon  iht 
mucous  membnmes  is  so  dck'tcri(_nis  llmt  the  surgeon  is  pliieed  a.^  it  werf 
between  Scyllu  and  Charybdi^,and  mav  in  an  individual  i-a.-*  have  gn-at 
diffieultj*  in  deciding  what  is  be»t.  "fhe  A.  C.  E.  mixture  under  lhp*e 
circumfitaijce*  may  he  soraeiimrs  selected  with  propriety.  C'hlorofiirm  b 
cspeeinlly  dangerous  when  orlhopno'a  exists ;  it  is  doubtful  whether  io 
such  a  vxtsa  itei  UM!  is  ever  justiliable. 

Ki-3si'ii{AT<iRV  ArpARATi'K. — Tlic  existenee  ofpevere  orpiuic  di»ii'>e 
of  the  bmgs  seems  to  l>e  a  h-ss  jHcrious  Ixir  to  the  use  of  aiia-sthftics  tliaii 
Would  be  naturally  e.xiK-ctwi.  Of  all  the  chnmie  nidmoniti  affwtior 
jirolxibly  emphysema,  HswxMated  as  it  bo  frequently  is  with  we-aknost^ 
the  right  heart,  causes  the  mu^t  stdicilmle  to  the  anjesthetizcr.  Tl: 
irritant  lo<.'a!  action  of  ether  ii^  an  important  element  when  the  linii 
inenibniiic  of  the  tubes  or  air-vessels  is  seriously  implioatinl  ;  indiiil,  ni^ 
own  opinion  is  very  positive  that  iu  some  ot  the  death*  wbieh  lunv 
occurred  in  pei-sons  with  diseased  kidneys  from  onlema  of  the  lun^ 
directly  after  etUcrijiMlion  the  cause  of  dwith  has  been  the  lo»sil  irrltaot 
iuHuenco  of  llie  etlier.  It  woidd  ajiiiear,  alno.  that  widespread  or 
elmng»'-s  in  the  lung  scmtotimo*  an  interfere  with  the  nK-^irption  of  ethi 
lliat  it  Iwctmes  exeeedingly  diilii'uU  to  piVKluee  eompletc  aniestbc^ 
The  dietuin  of  Hewitt,  tliat  in  extreme  emphysema  in  elironic  bninchill" 
attended   by  expectoration  and  dyiipna-a,  and  iu  advjuiue<l  puliuoi 


ClI{CUJIST.iyCES  MODJFYIXG   THE  CHOKE  OF  Ay^STBETlC.    65fl 

phtliUis,  c-lilorDfuiTu  or  some  mixture  cuutaiiiing  dilorotorui  ulioiild  be 
eiu|)l(n'«I,  is  wurthy  nf  grrat  rt-rtiwet. 

In  all  aiscs  of  lung  dwease  it  is  important  to  remember  that  the  more 
cliroitic  tL«  disunlcr  tliu  Iv^  iu)|)urtaiil  is  it  as  a  (routraiodicatiun  tu  the 
use  of  an  anjcstlietir,  and  that  iinjcsthpfics  art?  es(iociiillv  hadly  home  when 
there  i-*  acute  or  subufute  i)ulni'->narv  diseajie.  Only  under  the  most 
iir^i-nt  ctrt-iiniHtiinee.s  filiould  anier'the^iii  he  attetnpteil  when  in  an  acute 
piihnonary  diseji^ie  the  symptom!'  are  ol'  suttieienl  intensity  to  produce 
even  slight  <lyt!pn(Ki.  In  recent  pleurisv  or  pleunt-pncumonia,  with  any 
emlKirms^ment  of  the  respiration  or  diiMkincss  of  the  countenance,  nnwft- 
thetization  U  aiiendftl  with  very  grave  risk. 

In  ohsirnetive  hiriiifreal  dif^MW,  or  \\\m>\\  ennlnietion  of  the  tniehca 
either  fmm  within  »tr  without,  r)r  othcrnnH-hanieal  nhstruclioii,  nmdneos 
dywpiitea,  tlw  greate?>t  eantion  must  be  exereiswl  in  the  ut*  of  tlie  una>»- 
thetic.  Under  these  ciix-iini stances  tlie  ehanees  of  ether  increjising;  tlie 
mec'hanicd  ai^phyxia  by  irritating  the  larynx  or  tnichea  are  verA-  great,  so 
that  chloroform  i*  prefenibleto  ether;  or  ehhirofbnii  may  be  employed 
ul  fir?t,  and  ellier  given  when  the  reflexes  have  been  nboli-ihed  by  the 
ubtuiidrng  of  tlie  uerve-fCutreB.  When  the  laryngeal  ohfelruction  in  of 
the  nature  of  a  »pnsin,  and  not  of  an  organic  cliaiige,  the  utv  i>f  the 
aniDstbetic  is  free  from  cxtmorflinary  danger ;  but  it  innst  be  reraein- 
bered  tliat  frw|Uently  in  sueh  casef  there  is  m»w  or  lew  laryngeal 
irritation,  ho  lba(  chlorotbnii  iy  preferable  to  elher — a  eonelujnion  which 
!.-*  sin-ngthi-m-d  by  the  necessity  which  often  exist!*  for  the  prompt  action 
of  the  anic^llu-tie. 

In  certain  «\»ejt  tlie  mechanical  ob^'tructinn  may  be  a  tnmor  in  the 
month  or  other  lenion  above  Llie  respiratory  tniet  pT-oper,  but  if  the 
rejtpiration  In?  interfered  with,  tin:  general  principles  juwl  ennneiatcd 
hold  g<.iiKl.  Obstruction  if*  a  com  pari  lively  trivial  matler,  but,  when  it 
IB  complete,  rcquirt*  the  HUrgi'im  by  the  ut*  of  the  monih-gng  iir  other 
proce<hire  to  see  that  re.«])imtion  through  the  month  is  unimpaii-cd. 

OpEUATIONS. — The  choice  by  tlie  surgeon  of  an  anaatJictic  ia  often 
modified  by  the  nature  of  the  operulion.  In  operations  on  the  parts 
about  the  month  it  i>«  often  difficult  l<>  maintain  aua>8thesia  on  account 
of  the  nn-chaiiical  interterenc('  on  llie  part  of  tin-  Mir^tieal  operator. 
In  joicb  ca«c>i  tlie  mle  shonlri  Im-  for  the  patient  first  to  l>e  placed 
tlmriiughly  under  tlie  inllueni-e  of  ellier,  and,  unUw;  the  ojK-ration  i;^ 
to  lie  II  vcrv  lengthy  one,  lo  have  l>eeu  in  this  fondirioii  for  several 
minute:^  lieAjre  the  surgeon  Iieginii.  Usually,  when  the  tissues  and 
blood  have  been  thus  snrehnrgeil  with  ether,  Hn]e!sthe.sia  can  be  main- 
tained by  occasional  wliiflj*  of  chloroform  given  as  opporlunilv  is 
afforded  during  the  surgical  procedure.  Indewi,  the  first  aiucsthetic 
sntnratifin  in  often  sufficient  lit  earn"  the  patient  ihnuigh  the  more 
painful  jwrtion  of  the  ?urgical  work.  In  this,  as  in  other  case.'",  when 
chloroform  is  to  be  administei\<d  to  un  etlH'rized  [Kitieut  it  is  e^>8enlial  to 
remrmlHT  that  often  during  etbcriwition  breathing  i^  hcnvicr  and  deeper 
Oinn  in  the  normal  individnnl,  so  that  it  h  entirely  powiible  inailvertcntly 
to  give  ini  ovenlost"  of  fhlomforni.  Tlu*  frtviiicney  of  the  eutniU'Ce  of 
bhxMl  into  the  hir\-nx  in  these  csises  conies  ratncr  within  tlie  ken  of  the 
surgeon  than  of  the  ana^thetizer,  but  it  m.'cm9  Morth  while  to  eo]fy  the 
rules  of  Hewitt,  tliat  unless  the  convenience  of  the  o|ienitor  makes  it 
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iiniHis8il)lp,  (Jniiiuige  fnim  the  mouth  sIioiiW  lie  spciin!tl  by  the  (lalier 
being  p^K-ciI   in  i^iif  iS  ihni-  pusilinnft: 

1.  SjiiK'wIuit  ii[n)ii  the  »u\Vf  with  one  cheek  mating  upno  the  pill 
ami  m  tliat  tlie  fuce  is  rtirnet)  tilifxiiily  ib)wiiwnrtl. 

2.  iSittius  up,  with  the  hctiii  and  Rhoultlern  tlirown  well  funnrd, 
fait'  Uxikin^  towiinl  the  ctjiii'li  or  l)t'<l. 

3.  Supine,  with  tbt*  hoad  ooniplet<?ly  ext^nidnl  urnl  in  ihi'  inid-liiii*. 
Am  ihf  thHtrnwrt  Tor  whiHi  the  npi-rsiliciiisof  nrrt-linil  i^iirpTV  iin'  iumUi 

talii-n  (it'tcn  in  tlicnisi-lvf's  rtmlraiiidifai)'  the  u.m-  of  niucstnetitw,  jrni 
iiDjtortiince  atta(^lH>^  to  the  uuestiun  "1'  iUMwthesia  in  lliesw  cases.     Prt> 
fessor  Victor  Ilui-slcy  has  clainiefl  that  the  liyiMHleniiic  iiijinrtion  of  mur- 
phine  liri\-nf  the  iMte  of  r-hlomfomi  is  in  tliis  chtse*  of  oprmtioiin  cxcc^'H- 
in^ly  ndvanlup^ous,  not  nintply  he<:!uu;i4>  it  li>s(<enH  the  amount  of  the  anii> 
thftic  rctpiirwl,  but  al^^o  h^MTunsc  it  ile('rKi,«es  the  eerebnil  wtii^vtiitn  or 
the  ciin!^-(juent  ht.>rnon'hii^>  un  iwctioii.     This  pructicv  luw  lutd  iiumdt: 
tthh^  foUowinjT,  hut  itj*  i-nrrectneiw  scpms  to  ho  oimn  tn  ernvc  doubt. 
lon|r;ijr(»  na  Isi;;!^  Professor  Xusshaiun  of  Munich  fiiiind  that  when  hypn? 
dennic  uijet^tinns  of  niorphliic  were  fjiveii  during  chhinffHrniiffliti-'it  lUrp 
sleep  ci>nlrniie<l  for  a  citn^idiTiilih'  time  aOer  the  witluh'awal  of  the  cblitro- 
foriii,  and  that  the  patient  awoke  witlimit  nnuiTea  or  vonittinfr.      Tu  IN'iU. 
the  re^seurehcs  of  Clunile  Ilt-niiinl  were  {Hiblished,  and  let]  t^>  tlif?  widi 
^rc»id  trial  uf  the  conjoint  use  of  nuirpliinc  and  chloroform. 

A'priofi  rea»«>ninj;  would  render  it  prolnable  that  ana:!?*llit^ia  woul 
be  more  ea^ily  proihiei'd  and  would  be  uion*  proliin^xl  in  the  H>mi-n:L 
<N>li/o<i  |>atieiit  tlian  in  tlie  normal  iiidivitliml.  an<l  clinicjil  cx[)i*rii'iK 
liiiH  eonliriiiisl   ihi^      Hut  in  the  prolon^itioii  iif  the  ana-^thi'.'^ia  Mnutd 
ercm  to   hirk  a  itanpi'i*.     <_'crti»inly,  it   is  but  natural  to  <up|>r*so 
an  anrewthetic  accident  oecurrinjf  in  a  pcfson  who  is  nndcr  the  inSi 
dice  not  only  of  u  volatile  and  cusily-dissipatcd  poirwm,  but  nl*^)  of 
non-volatile  and  cfnupanitivclv  ]>cnnatieiil  ]H>i?<on,  wouUI  \w   fnr  tutirv 
serious  than  if  ilic  fiiiluri!  uf  n'>ij»irali<iii  or  of  cin-tilatioii  were  tin-  out  ~ 
conic  purely  of  an  a^'iit  which  enuld  rapidly  be  n-nioved.     Si-vcnd  *iil 
geutis  have  rtliown  ihat  tlii?*  r^'asftuiiuE  \*  nut  ih'vuid  tif  pnicticiil  fupjiort, 
and  a  niinihcr  of  nvn'^  laivc  tteeii  itnhlii^lK'd  in  which  very  scriou?  'nym\ 
tonis,  urcven  ch-ath,  have  <iccurr*^i  duriiifjthc  niixcti  nnrcoti:*iti.     In  ci 
cast;  of  Hewitt's  the  Itn|MU'tanec  of  the  more  iK-rsistcrit  ap-ul  wa."  fclmwR 
by  the  fact  (hat  arithcial  ivr-pinition  hail  to  be  kept  up  i-outinuallv  f'-r 
fiinr  limirs  lieforcany  automatic  bi-ealiiinj:  api>earc<l,  the  fai-t  iudiraliai; 
tlial,  at  Icaj^t  in  tliat  ca^'c,  the  nu>rphiii(^  iiad  more  to  do  with  thn  ivaipln 
arrci*!  of  rcsplmtion  than  hfld  the  other.     Further,  in  nwiny  pi^rAtiM 
Use  of  upitim  If.  pnaic  lo  he  billmvwl  by  cxti-Sfiivc  naUM-u  and  distreaf] 
in  such  au    indiviihial  the  diriign-cable  aflcr-eflectri  of  the  ana.f4h( 
woiibl  certainly  Im-  agijnivated. 

StPiiic  tiurgi;r>nK  consider  thai  ether  Hliotihl  not  be  uM-tl  in  abdominil 
BUrgory  mi  acc/uint  of  the  frequent  rc;4pinitory  movements,  the  cout;(i, 
the  n>tcl]in{(,  the  vouiilinfr,  et<\.  which  s^Mnctinie*  attend  the  (inpioy« 
riient  of  this  ana'sthctic,  interfering  ^vith  ibc  delicate  work  of  the  Mil' 
gpon.  The  pn'-^'nce  of  thc^c  diptturluiiicc*,  however,  it*  Uixmllv  an  imli-" 
cation  of  iinpiiijMT  anaesthesia.  Ui^tdity  of  the  alHloniiiml  muH'li^. 
retchiiip,  and  ^'(■ncral  r^-stlc-wiu'ss  arc  to  be  oven'onip  by  the  fn-r  u* 
of  the  uiiietithctic.    Tlie  disturlMinces  of  respiration  may  de|Kad  U[ 
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inlerference  with  llie  supplj-  of  air,  or  perchance  may  l»e  the  Itegiiining 
n.-])hyxial  Minptdiim  (hit-  to  the  c-xi.Ti4tivc  cthcri/nlion.  X'iwicnt  hikI 
oxrt'*<ivt'  Vfimitini;  nf'tor  nii  tilxloniitiiil  upfratitm  i-^  a  scrmtw  thin^,  and 
(rrlaiiily  it  ii*  iimi-r  a])t  (n  o<nir  « lit-ti  t'tlR-r  li;i«  luei-ii  umA  than  ulii-u 
('hlon>rnnii  haa  boi-n  c>niiiiiiv4il.  It  ai[i,  liowevtT,  be  largely  pn-vcnted 
by  proper  tnctlKKl  of  aaniiiiii^raltun. 

Ainite  inlrMhmt  ofiMructUm,  wiih  ihe  priioral  (■iilla|)Pfi  which  m  ofte-n 
»c^coni|)ai)ics  it  at  the-  time  wlirri  ihi-  viw.  (tmies  intu  the  silicon's  Imnds, 
nxjuires  grvjit  «lix*  uti  the  part  "f  the  aiue-'lheliKer,  ;uhI  suiiie  surpeona 
even  gi»  «i  far  as  to  nK«ert  tluit  cimiplete  aiuvHliiL'tiia  at  siieli  tinie-i!  .shoiitd 
not  \yc  pnxlucc^l,'  The  ]wiin  anrl  termr,  however,  of  aMoniinal  wrtion, 
tJie  stni(i>;le^  of  tlie  jNitient,  tlie  gencml  horrore  of  the  (situation,  wimld 
seem  tu  detiuind  the  use  of  the  atuesthetie,  even  thouffh  the  risk  he 
^nive.  Ill  stich  a  eaj*e,  before  the  aiia'^tlielie  Ik-  (rtveii,  the  stumaeh 
^huiiM  always  lie  tjinmuj^liiy  eniplie<l,  ami  im  iiion'  nf  (lie  vaimr  shoiild 
\m-  iiihalixl  ihan  is  ahi*nltitely  nc«HS«ir\' ;  nipidity  i>f  action  nn  tlie  iMirt  of 
|]ie  «ii)ri.Hiii  bceome'*  a  matter  nf  jirwit  niotnent,  sinee  the  danger 
incrpiuscs  in  almost  geoaietric-Jil  nitio  witli  pn)hinjr<ni*>"  of  the  anreslhesin. 
Klher  is  iistiatly  preferahh*  to  <'hli>rof(>riii,  though  nut  rarelv  it  ii*  a  vcrv 
giHKl  pnu'tiee  to  In'^in  theanieKt[if'lini1i<ai  with  ehlon>f(irin  aii<i  aflerwanl 
maintain  it  with  ether. 

Kll>NEYS. — Wrilinj;  in  1890,  Dr.  Lawrence  TnnibuU  said  (liat  "it 
is  of  the  greatest  imporlan<v  that  atlentitm  hhould  Im*  given  to  Uie  condi- 
tion of  llic  kidneys,  and  an  esiimiuation  made  of  the  urine  when  an 
anesthetiL'  is  to  Ih:  administen'd.  ])eatl>,  uuaiH-oimtahlu  othenviw,  are 
due  to  this  onnfie.  In  di>iea*e<<  nf  the  kidney^^,  the  bltKxl  lieing  loaded 
with  urra,  ainewiheties  ahmfst  iiivariahly  pnKliKv  (Minvulhions.  eo'ina,  and 
denth."  Thej**?  wonts  of  Dr.  TnriihuII  reHeet  a  widespn^id  prnti'ssioual 
ojtiniun.  If,  llien,  diist^-ase  of  the  kidney!*  be  ^hi  ftmng  a  c<>t)tr.iin4liL':ition 
to  the  use  of  aiwesthetii's,  "'  '-'^  u«i(v«ir}-  In  exaniiite  verj'  (»ivfiilly  iw  lu 
the  ppriper  ehoiee  of  the  aiiip^thetir  when,  notwithstanding  the  existence 
nf  renal  dinjii'^,  ana»<thesia  niu:>t  be  snji^'riiiduceil.  It  is  plain  (hat  two 
di-^inet  dangt'n*  underlie  the  wtw  of  the  ana-sthetie  in  renal  ilisi-itse :  one 
liaH  to  du  with  the  intliienee  of  the  dnig  njmn  the  disesised  kidneys  ;  the 
other  Ibis  to  do  wilh  the  relations  ln-tween  the  seeondar^"  eoiiditioniii  of 
Bright'*  disi-nse  and  the  ann^thelie.  Markedly  atheromatons  arteries 
ooutntindieule  nltnais  oxide  ;  a  degenerated  heart-nin^cle  eontraindiualea 
rhiorofonn ;  aial  it  nuiy  very  well  Im-  that  Mpnietinuw  the  ehoin- nf  tho 
«iirgei>n  -honld  light  ii|H<r»  the  anji^sihetie  wliii-h  (ln*i^itens  the  kidnoys 
nioHt.  iHHiuise  it  is  the  least  dangerous  t«»  those  orgaas  wliieli  have  iH-cunic 
aeamdarily  diseji.'^I, 

As  thmwing  light  ii|)«tn  muhlen  ileath  during  amef^thesia  it  ig  worthy 
of  note  that  in  l>r.  (iett.  It.  Wood's  exin'riment!*,'  referntl  to  below, 
wvenil  time^  \\\  dop*  who  were  rmtfering  from  nephritis  artifieially  pro- 
duced by  the  use  of  eanthariiles  or  pix-sent  a»  the  outei'nie  of  iialund 
(liscjisc  sMilden  fatal  arn-<t  of  n'spinition  (Kfnrn-<l,  suggesting  that  there 
may  Ik*  in  nnemia  or  nrK>rnie  conditionrt  a  s|>eeial  inability  of  the  ivspi- 
ralory  n'niresto  resist  Ihe  ctli-et  of  luin^nlie  jmisoiis.  ami  thai  amongst 
the  srixindary  efTerts  of  Hrighl's  disease  should  he  put  lack  of  rrsislive 
power  iu  the  n-^pimtory  wiitres. 

<  Sl-c  Br^iJt  Mai.  Jimrit-,  ManJi,  1892.  ■  Uitie.  Med.  itoff.,  vi.,  180-1,  p.  802. 
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In  attviiipttu^  to  i]cciJc  as  to  the  choice  of  an  aiitcHhotic  for  an  ane- 
mic |Milii-iit  it  i.H  pi-ii]MT  lir^t  to  s^tudy  the  ivlatioii»i  of  (he  anff-sthctic  tQ^dj 
the  kiilm-y.s  tlu-m^i'lvfw.    S<i  liir  as  niv  ni«ling  goes,  Dr.  'rhtiin.  A,  Kiume4I^H 
i»f  Xi'W  Yiirk  was  thv  lii>t  to  call  attuiition  to  (he  |>i>s*'ibility  of  thf  ipn*- 
ductum  of  fatal  siipprL'^ion  of  urine  in  persona  Butiijriii^  from  chn>nic 
Bright's  (lisciitw  by  llie  usw  of  etiier.     In  his  first  experiwiis!  fompleu* 
8iippre**ion,  and  (loalh  in  rhT¥c  clavs  from  iinrmia,  ncrnrrttl  in  n  |ialu>ai 
sunerinji  fn>ni  chronic  cystitis  and  proliably  renal  degeneration.      SnI 
quentiv  to  this  i>r.  Kniinet  is  8iiid  to  have  liad  five  sui-h  cases.      AVillii.i 
8t(cni|»tiiig  to  pi  over  the  whole  literature  of  the  snbject,  attention  nu 
be  t^Ihil  tn  the  eaw'*  ri'portfHj  by  ri'ofe:^sor  W.  I".  >'orri!'  to  the  Anie 
icnn  Ophtiialmolofficnl  Soeieiy  in  1881,  especiully  to  the  one  in  win 
death  in  convuUions  followed  ether  anwAthotia  in  a  child  suffering  fn 
fatty  Ividticys,  and  in  which  aAcr  <leatli  the  kidneys  were  found  intt^iiM' 
roiigestc<I.     Various  cft.ip.'i  j-iniilarlo  thesij  have  l)eon  published  in  m* 
ieid  literature,  and  it  dues  not  sulhce  to  answer,  as  has  been  d<me.  lli 
ether  Iiuji  been  frequently  employed  in  Bright's  diaeuae  witliout 
re»ultj. 

It  onjiht  tn  be  po»<ible  positively  to  determine  whether  or  not  etbi 
is  eapablo  i>f  affeelinj;  the  secrotinjr  stnietnre  of  the  normal  kidney.      In 
tlic*   liriti/ih    Mrtlinil  Journal'   Dr.  Law  son  Tait  nvoixls  a  rcinnrkal 
case  in  which,  the  iiri't^frs  being  cx|Mi>^!d,  it  was  fonml  that  the  i:r»nli 
nous  adminislmtion  of  ether  prc-vented  the  se-rrretion  of  urine,  and  *) 
long  as  the  nanxtsis  |>ersist»Hi  there  was  no  How  of  urine.     This  oln^r- 
valion  is  wid  to  have  been  repealedly  eonlirnied  by  Tait  himself,' anil 
is  of  gnwi  iiuiHirtaniH?  as  cvidemv  that  ether  does  afftvt  the  human 
kidney.     It  U  evidtnt  that  ex]M-riment^s  njHtn  nninials  shonld  be  nunle. 
ill  M-hich,  the  ureters  having  lK>en  ex{>osct]  and  mnulnteil.  it  should  I: 
detcnnint.'il  whether  tlicse  uhservations  of  Tait  are  excentional  ctr  m 
Albuminiirin  af^er  ordinary  anirsthrsia  is  pnibably  rnrc,  nut  it  ccrtaiQ 
does  tK'L'ur  at  times,     I'atein*  found  it  once  in  even.'  three  c&»(^  1 
tliis  is  plainly  nuicli  alM)ve  the  nverage.     In  elaUtnite  sludics  nindc 
the  physioI.>gical  laboratory  of  the  ITniversity  of  Pennsylvania  by  mi 
son,  Dr.  Geo.  B.  Wood,'  it  wai*  found  in  dogs  tliat  during  etbcr  tui 
thcfliu  the  kidneys  beeonic  nmrkedly  ef>ngeste<l,  and  nlninst  invnrinhh 
if  the  ana'sthesia  hud  been  protmcted  over  tiftefn  minutes  and  tlic  A 
then  killed,  it  wiw  |Kifisihle  to  dcukonstrate  eloudv  swelling  of  the  nud^ 
and  contents  nf  the  secreting  (*e!ls.     The  cells  of  the  convolnto*!  tulml 
were  tlvstv  primarily  aflU;t(Hl,  the  tufts  and  oornr.-'jjonding  tubules  unl 
showing  change  when  the  nmestbesia  hatl  Iteen  gitiitlv  prolongefl.     It 
tnie  that  Fneter*  faileil  to  detect  change*  in  tlie  kidneys  of  elheri 
d(^,  but  thin  negative  testimony  e:m  hardly  stimd  aguin.st  the  poati^'f 
evidence  with  specimens  which  were  studiol  and  accepted  as  conctusi* 
by  Dr.  Guiteras,  prufewor  of  pathology  iu  the  Uiiivenfity  of  I*enn*y 
\"ania. 

These  researx-hes  and  siitndie^  may  liieem  In  the  render  at  first  sight 
dcnmnstnite  thai  chlondVimi  is  tJie  >^ifer  ajueslheliiMvhen   iviud  diHm>tf 
exists.     The  case  is  not,  however,  so  chiir,  for  it  has  undouhttHllv  !«v 
shown  tluit  chtorofunu  itself  has  a  veri' deleterious  influenir  U{H)n  t 
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kidnry  stnimirc.  Alhuniiiium  luii^  lHf>ii  iiotiitil  iHith  in  n).'tii  arut  in 
auimals  after  chloivjfortn  narcosis.'  Dr.  Eiipcne  Fraenkel  *  lias-  littind 
tliat  uiW  Ufutli  rmm  [in>tnicted  dilorufumi  narxxisis  the  !<ecrctiiig  rennl 
epithelium  is  in  ii  conditinii  nf  profimmJ  i  lege  tie  nit  ion — a  rotieln^ton 
which  he  j^ubsctjueiilh- coutirms,  statiug'  that  the  alteration  in  the  kid- 
ney epithelium  b  never  wanting  aiW  death  from  pmlonjrt^  rhloi-o- 
formiuilion. 

It  wituld  r-cem,  IhercJiiif,  that  both  other  and  ehhimfonn  havi'  a  dis- 
tinct <IeleterioUj<  influenee  npon  the  klthuTS.  1  am  myself  inclined  to 
believe  that  of  the  two  agents  ether  i*  the  more  dangerxjiLH  to  the  kid- 
neys, es|K-ciaUy  on  account  of  the  great  quantity  whrdi  it  in  netiessary 

The  fwooud  division  of  the  pix-^eiit  snlyeet  coneemsi  the  relation  of 
the  atltesthetie  to  the  st'coiidarv  etleets  at"  kidney  di.">ejLS('.  The  most 
dangerous  nf  the**-  secondary  effects,  so  far  as  ann^sthotics  are  cnneemed, 
ami  the  one  which  ahnost  invariably  occurs  if  thi'  patient  live  long 
enough,  is  degeneration  of  the  bourt-muscle.  It  is  vfry  evidful  that 
M'hen  this  is  present  (-hlorulorm  U  u  uuich  mon.'  daugi-nms  una-sthetic  than 
U  ether;  iiirieeil,  nnder  i^urh  circunistjuiees  the  danger  fnmi  fhh)n>forni 
grow«  extreme  directly  as  the  cardiac  lesion  deepen!*.  The  action  of  ether 
upon  the  ^e^r^»ndary  dii^eiLMKl  tissues  of  the  body  in  Brighl's  disease  does 
uot  .seem  to  me  in  any  way  especiallv  deleterious.  When,  however,  the 
condition  of  the  h««ly  is  sncli  tlmt  tWre  is  tendency  to  the  pr<xluction 
of  (r<lenia  of  tlie  tungs  or  to  the  lilttng  up  nf  the  small  tubule?i  nf  the 
lungti  with  waterj'  r*ecretion,  ether  is  highly  dangerous.  I  believe 
myself  that  in  ji  nnmlK-r  of  (rat?e.s  death  has  nniler  such  cireimistances 
rcmlted  from  the  snddcn  ontpouring  of  serum  pmvoked  by  the  local 
irritant  action  of  the  ethereal  vapor. 

Fnmi  what  ha.s  iH-en  .-iaid  it  i^  plain  that  the  .selection  of  an  anaesthetic 
to  Iw  n^  in  a  case  of  Bright't*  disea.*f  is  a  matter  of  grave  responsibility, 
and  rau.*!  be  ImiwhI  upon  a  eonsidemtion  of  all  of  the  featiirew  of  the  indi- 
vidual ease.  If  there  be  no  secondary  lesions,  chloroform  is  pmliably 
safer  than  other;  if  there  Ik*  settindary  k>!>ioms  esiiwially  twondarj' 
lesions  alTt^ting  the  h»Lrt,  ether  may  well  In>  Hifer  than  diloroftirm.  In 
doubtful  iusos  my  own  practice  Iwis  Ixn-n  to  commence  the  ana^sthc-iia 
with  ether,  and  when  the  stimulant  eifeet  of  the  ether  uixm  the  heart 
has  bec<Hiic  ni(iiiife.-<t  to  use  chloroform,  iK'lieviug  dial  in  this  way  the 
least  jMissible  i^train  is  put  upon  the  heart  and  the  kidneys. 


After -EPFUCTS  of  Anjesthesia. 

In  di-ieu-ssiiig  the  ehniee  of  an  amrsthetic  I  have  refrainc<I  fntm  any 
allusion  to  the  after-eflcets  of  tlu^'  agents,  for  the  sufficient  rwisoii  that 
our  kiKiwIodge  is  at  present  so  ini}K'rffCt  that  it  ran  scarcely  be  a|>plie*l 
witli  Hifcty.  It  K,  however,  nwcs^iary  to  show  thnt  the  matter  is  of  much 
more  serioiw  import  than  i*  generally  snpposiod.  The  subject  i.*,  of  course, 
Itesi't  with  great  dinienllie^  :  it  may  Ik'  alinftft  im|Hissib1e  to  deeid(>  how 
far  any  se<pip|ip  which  may  follow  ;in  ii|><?mtion  are  Am'  to  the  emoticuial 
Btiain  which  prece^les  and  follow!<  the  work  of  the  surgeon,  to  tlte  ope- 


'  Sw-  II,  <'s  Wood's  Thrrtit^iirt,  Vth  wl.,  p.  149- 
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ra!ir>n  iticif,  to  the  aiuc^tlietic,  or  Ui  extraiu'iiun  catiM?s.   Amon^  tbe 
«flc<'tn  of  :itiwslli('?'in  varinus  wrhcrs  |>lin*t^  iiisuiily. 

SIBSTAL  I>ISTl'RBANfE. TiwK  Oail  Ih>  IK)  (loilht  I>Ut  that  CWlflli'ioi 

insiiiiily  Dftcn  )i)llu\vt!  u  stir^Jml  oiH-nitiuii,  but  ii  i»  \>y  no  tm-ani^  nrtuit 
that  tlic  anesthetic  hiis  any  cmisfil  cuniiLvtiim  with  the  a-rehml  (Ii'«tiii4> 
iiiiuf.     It  is  iifliniii-il  ilutt  in  !»(imo  vw^v  mnplonis  «tl'  menial  altcrraiin 
havi- ilrvi'li>|Mii  inmiwlialt-ly  aliLT  uii  anuwtht'Mia.     Dr.  (m-o.  II.  Sivit^p-'j 
n-eimls  a  t5t.w  in  whidi  vioh^it  dvlinuiu  with  Inwn^hilitv  of  the  coi 
jiiitctivn,  cntlinjr  in  thn-c  W(i'k>*  in  i-^iinpU'tn'  ilfnu'iilia,  iolluwi'J  iu 
clinmio  drinker  )inme(nat4>1y  upon  nitmnrwtxidp  inhalation.   Siirh  a 
however,  obviously  fei-panites  itself  I'nmi  one  in  wlneli  a  true  ana'^thetiel 
hiLs  \kv\i  eni|)Ioyeii.      It  i»  entlri'ly  {losnihle  that  liurlnj;  the  vcnnii-*  ntiieiS'^ 
of  the  nrtitifial  iwphyxia  rupture  of  *iiiuill  ves^ls  may  occur  or  iierhaus 
minute  ihninihi  l«'  lonneil  in  tlie  eeivhml  e<trtex. 

It  U  itertHinly  exwjitional  for  iheriyniptom-tof  eonfusiunal  intwnlty 
follow  inuut^lialely  or  uvcn  rupiitly  utHm  the  aniei^tlK'^iiu  The  iU^'OH?  il 
not  a  v<'r\'  mri'  one,  and  I  have  nnvelf  .seen  a  \:\r^r  nuinlK^r  of  fH-'^t':'.  la 
no  one  instance  1i:ls  any  rehition  ht-tween  the  auH>thiTii,i  »mi  the  n)i-nt:J| 
»yiu|)touis  bwu  trsiccidjle  ;  always  .•iinu*'  ihivf,  luid  u.-uaUy  si*v«-nil  wi-efci* 
have  ela|iHt*4l  at\er  the  ojierati^iri  liffore  the  mniiug  on  of  the  menl 
syniptoniii.  l^iKler  nueh  eireunit«taneeti  the  diu'lnrhnnre  uf  nu^ntjility  inq] 
baitlly  lie  attribnlMl  to  the  nureociF^  Ifuiber  is  it  the  outonme  of  a  |N<t*u- 
iiar  depre-isifin  of  the  cerebml  csortcx  pnMhiecd  |irobnbly  bv  the  o«»inei-' 
dent  action  of  the  i-hoek  uf  the  o|)vi':itiou  it>i'lf,  of  the  emotional  stmin, 
and  of  tlie  various  depressinj;  lin'tiirs  inse|!amlilc  from  a  surpeni  illnt^c^^ 

DisTUBBASCES  OF  Ukxal  Secretiox. — Tlic  Milucct  of  the  actiiial 
uf  aniesthetJc6  u{>on  the  kidney  sinictiirv  luis  already  beeUt  1  think,  safr 
fidently  di,9cu!»*«l  in  crmneetion  with  the  (juestion  a»  to  the  itiBuence 
dji*ea'*e  u|«)n  the  choice  of  an  ana'^thetie, 

Many  v<iirs  ii^i  a  well-known   Phihidelnliia  r;ur)feon  nttribut4-d  tltP 
dial>etfs  which  iK-eurnil,  luid  tinally  |ui>vi.-(i  fatal,  in  lii«  own  |RTM>n  tu 
the  iiihnlutitin  of  iiilrnuK  oxiile,  ami  iu   IKSU  the  Fiviich  writer.  Ilr.f 
l^fonl,'  attirmed  that  lie  had  snm  abortion  with  death  of  the  fa>lu 
occur  lit  the  mionmnt  of  anH*!«tlie!«ia  fnMn  nitrouji  oxide,  juid  that  he  lisd] 
Udtien-d  ehlmxisis.  alhuniiniiria,  and  i-HiHi-ially  tnie  dlalK>t<'s.  follow  tlt&| 
inhalation  of  the  pw.     lie  e:-(je*'i;illy  warns  a^int^t  the  possible  pnxhw— J 
tion  of  dialN'^te.'i  niellitns,  reitortin^  u  en.se  in  whieli  Hilpir  apiM-nnil  in  the 
urine  twiee  after  u.**  of  the  gas ;  and  also  stating  (hat  lie  had  Itetm 
enubletl  to  pivKlnee  glyeusurta  in  the  dog  and  also  in  hiet  own  |H'rmin 
the  inhalation.   The  liijrb  blood-pn-s.^niv  which  cn-eur^  durinjr  tbe  nilniiis- 
oxiih-  nareosi.^  ir«  without  doubt  attcndc<i  with  venous  r;ta>t>,  and  it  dfN*] 
not  j^x-'ni,  a  priori,  inipds^-iblc  to  have  as  an  afler-effeet  of  sueh   narmas. 
varioUK  nyinplian^  pnMlucc*!  by  cli;ni^>  in  the  wrebnd  renlres. 

On  the  athor  hand,  nitroiiswixide  tina'stlii-siii  has  been  prixbicvd  wj 
luauy  rnilltous  uf  times  tluit,  If  it  were  really  often  the  muse  of  i^-rioic 
aftiT-efleets,  it  Bej'Uis  luinlly  possible  but  that  ovcnvhelniinjr  evidem 
woidd  beat  tin-*  time  forthconiin>f ;  and  eai-efnl  inquiry  made  by  inyn-ll' 
of  ]>ersons  whose  sole  business  has  been  for  veal's  the  adiniubitniliim  of 
nitrons  i>xi<Ie  for  the  extnietion  of  teeth  shows  that  in  no  in.->tanci'  liavaj 
putienig  returned  t^i  iIk-iu  with  iHunphuntt;.     Ulureuver,  in  ex|ierinienta| 

»  Bril.  Mtd.  Jmn.,  1887.  '  U  Fnnet  mU..  vol.  L,  ISfA 
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opon  fivp  flnp;  mnilc-  by  l>rs.  (h'o.  S.  >Vi>rHl\ranI  inul  Alfntl  Hiiiul  in 
the  phumiiiofiloijieal  Intwimtorv  ol*  llie  Univ<i>.ify  of  IVTinsylviiniii 
iifitlitT  nibuiiiiiiui'iu  imr  jrlyo-'Una  "as  prtKluitil  hy  tlii;  rejK'Sitfd  timl 
pn>lonpnI  iiitialntii)i)  uf  nitniiis  oxuli-.  A(  jm-wiil,  tlieR'fur*',  it  «*ouI(l 
!4««ni  That  when  the  |>ati<.-n1  U  a  nornutl  iiitlividiial  the  >^ll^gt^ull  !<hi>ultl 
\vxvv  lilt  triir  nf  iiny  jiftcr-i'fllTtH  I'mm  nitrouti  nxiile. 

I>isTri{iiA\ri->  Dp  Tin-.  l.iVKii. — Frcrichs  fiatef<  that  jaundiet-  mnv}- 
times  folluw!*  the  iiiliulaliun  ul'  chloroform  and  ether,  hut  Kueh  rawrp  must 
I«' orextitfhiiK  rarity.  I  have  myself  never  met  with  them  in  lltera- 
Hipp,  nnd  Miirchiiioii  i^tnle:*  that  aiU-r  rsiretiil  exmninallon  he  lui!<  never 
iH-en  nhle  to  fimi  a  nt-urd  of  a  !■««•.  On  the  tulicr  liand,  Ilmihtein.'  iitill 
iiU»  Ix'vden,*  have  Kiiind  tnun-:*  of  hile-jiijrmi'iit  in  tin-  himinii  urine  after 
chloroform  iiar(X)«i«;  aiid  Xothiiagel'  has  recognized  tiiliary  eoli)ring 
nintter}<  in  the  urine  of  nhhitts  Jitter  .-ubcutiinefiiiK  injwtiun  ofehloniifomi 
or  ethrr;  but  Kappeler'  in  twenty-five  c;w>e.s  cif  chlornjform  iiarco!*is  wns 
not  able  to  t>l>taiii  a  truce  (if  biliary  iiilorint;  inatler  ;  fnntier.  ehlnnifdmi 
mixed  with  bhwul  niUiside  td'the  boilv  ra|H4llv  <k-!rtr(»vs  tlie  nxl  eorpuseles, 
liberatinjr  lueiuo{^hibiii,  and  it  U  jiot»»ibIe  that  tu  rare  <'ii*e»  <d'  protrat'tc*! 
ohhindurm  nareosis  wiiue  Hieh  aetinii  oeimrs  wilhhi  the  IhkIv,  yieldiii|; 
icterie  prodtietit.  On  tho  whole,  it  dtn"-*  not  seem  probable  that  chloro- 
ftirin  haj^  any  im|Mirtant  inHuenee  tijmn  the  liver,  niv*^  only  ah  part  of  the 
wi(h'>prf'ad  atTtion  iiiMin  the  tiAsiics  nf'\l  to  br  s|ii>k('n  <*i'. 

TlIK  (rKNEltAI,  Nt'TrdTHiX. —  A»*  loiijf  aj;(i  as  J  Sod,  faspar  mentioned 
«-hruiiie  poistiniii);  liy  means  of  chloroform,  mid  !>omewh:it  Inter  ]>imaii 
atlirmed  thnt  ufier  prcilongeii  ehloroformi»ition  iHitionts  wimetimeit  pa-HH 
into  nn  abnormal  eimditinn  whieh  eiuiliiiiu's  for  (kys,  eveti  for  wrcIcK,  and 
tinntly  end.**  in  ih^itb,  the  whulr  bririf;  the  result  of  the  itiliiicnee  of  the 
chlorufonn.  Thew  views  met  with  little  ai.'eeptiinee.  yn«l,  indt-ed,  *i<'fiiH>d 
t-tjmnionly  to  hnve  bei-n  overlimiki-il  or  tli.-ivgjinieit,  iiiiill  lh\  K.  Vu^.ir 
^ lemon*! ratei]  bv  exjKTiment-*  iipun  the  hiwer  iininials  tbnt  pmhinipMl 
<.-]i lorofomi  nurooKiK  liusa  pi-ofound  inllueuce  upon  the  ^-iieml  nutritiou.* 
Ho  found  that  in  the  do^,  when  nareu^i^  wan  kept  nji  fi>r  niiuiy  hours 
and  n-itvaUtl  om-u  or  twire  at  ^hort  inlervaU,  llir-rc  wan  a  widet*]>read 
fatty  di'p- lie  ration,  uj^ually  of  a  very  lufih  jrrade,  in  the  heiirt-niUKele 
and  in  the  liver  and  kiihu-ys,  but  more  or  less  ]jronouni'e<[  in  the  spleen, 
ill  tii«  m'nerul  epithelial  tiswies,  in  tlie  voluntary  muj^-lv*',  and,  in  fael, 
in  all  oftlie  higher  ti.-^KUes.  That  thirtcliange  wai*  not  rti*omlun-  to  any 
slteratinn  in  the  blorxl  by  the  chloroform  !■*  IwHeved  by  I'njrar  to  be 
t»howii  by  the  fnet  that  no  ebanj^  eonld  be  noted  In  the  rtnl  blood-itir- 
puHc-lc^S  nor  were  bile  acids  to  Ik;  found  in  the  urine,  nor  wa.s  there  ever 
any  Inejnoglobiunria. 

Thes*»  rci^'arebes  have  \ven  ennliniied  in  their  fjenenil  results  in 
numerous  experiments  upon  animals  bv  Straiismano,''  bv  OslertiiK,'  "ud 
by  Koj't  and  Mt'ster."  Further,  iu  a  t*eriea  of  very  careful  studieB  upon 
four  human  siibjeel^;  dyiu^'  after  pi-olon^^nl  ehlorofomiization  Dr.  Kui^-ne 
Fraenkvl'  ha-*  f"iind  a  widoj*im'ad  neorotie  (legeneration,  asijioeiatcd  with 

^  M'irtgfKiU'it  I'tilet-Mifhun'ten,  1^0. 

'  JSfitrtit/e  mr  J'atl»i4uifif.  (ie»  Ictrriifi,  llcrlii),  IHKU. 

'Uerlin,  UiH,  Wae/tntMh.,  18tiH.  *  Itir  AmnHi'liw,  Stuttgart,  1880. 

•  Vier1eljti\nab.  /.  OrricAtliflte  mcii,,  >'.  F.,  4tM7,  ltt«7. 

•  IWAo.^.  Artkn;  BJ.  115.  '  thi'l^  Bd.  118. 

'ZtiMhf.  kUn.  Mfd^  xviii.,  1891.  •  rinrAon^i  Anhiv,  Bd  127  and  128. 
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a  deposition  of  mut-li  pi;rin(.>iit  iu  iiiuny  places  aud  in  all  i>ortion«  of  Uiff 
IhkIv,  but  e*ipt»;ially  aifeuting  tlie  lieaivniu^'lp  and  ihe  epiihrliiiiit  oft' 
kiiinoy. 

In  further  cunlirniatiun  of  tUe  [Knvi'rfiil   iiifliienc*' "f  clilftn-fonn 
nutrition  tlKTeare  llif  ul)s(.'i'\'alion!»  of  S;ilknwslci,  tlmt  imtrkc*!   inrnii 
in  the  output  of  nitrngt>noii!«  wa.-'ttr  is  canst-d  by  the  admiuistratiim  of  t, 
drujif  t«>  d4»jfs ;  of  Kast  and  Meirter,  itmt  iliere  in  a  tuurk(.-d  intTML-i- 
the  elimination  of  ehlorine  and  nitn^n  produwd  by  the  aim^flieti 
Olid  of  Petruwihky,  that  after  death  fmm  eUh^mform  the  intererllu" 
juipe«  he«H»me  rapidly  aeid.     Ostertag  in  his  fonolii-sions  differs  buoii 
wliat  fnjin  Uiijrar  in  believing  that  tlie  fatly  detrenemliuii  is  in  |Mirt  da*' 
to  the  dt'.'^lnii'iioii  of  the  red  bh)od-it>rjaiHi'U>s  hy  the  ehluntfonii,     A 
however,  he  a!**  hplievea  that  the  dejstniction  of  the  pnitoplasm  ts 
part  etfwtctl   by  the  dircrt  inHuenee  of  the  t-hlorofonii,  the  ditVeren 
between  his  views  and  tli<we  of  Unsur  is  not  vital.     Moreover,  whatev 
of  ijcieiitific  interest  luay  attach  to  the  method  iu  which  t'hlMn>f«inn  p 
duecs  its  rivam's,  tn  Ihe  mirKe<Hi  the  ineth<Kl  is  nf  little  pnietii'ail  impo 
anee,  the  vital  fact  lieinj;  that  ehloroform  its<It",  din'rtlv  or  imlinciellj 
deI«t^oy^  the  living  protopla^^ai  in  almost  all  |Mirtiou$  nf  the  huuiau  iHnh 
It  Accni8  to  nie,  tlierefore,  that  it  must  W-  otinrtidcriHl  an  nnnbliKliiHl  fart 
that  a  prolongs!  inhalatifai  of  ehlorofomi  direetly  aflwts  the  general 
nutrition  of  the  vital  organs,  and  i.strapiible  iu  thi.>i  way  of  euUMn^  ui^!:anic 
idmnpi'.-i  whii'li  may  jutnluce  death  very  «M»n  after  the  inlialatiuu,  or  niay 
lake  day*  or  even  weeks  to  wi>rk  out  the  fatal  rtvult. 

Certainly,  enough  has  been  made  out  in  rej^ixl  to  tlie  action  of  rhio- 
rofnrm  ujxtn  the  nutrition  to  ciaidenin  the  present  total  dictrepin]  hy 
])nietii'al  sargetmyof  tins  influents.  When  tlieataeiithesia  ii^  of  lUiurt  dani- 
tion  the  induenee  of  the  ehli>rr>fnrm  upon  nutrition  is  probably  of  tittl''  O^H 
no  ini]K>rtauee,  but  in  thot^e  opccutloti!?  wliieh  reipiire  one  ur  several  hoitl^H 
for  their  perfornianee  the  matter  «'eins  vert'  serioiift.  In  such  a  ra*  it  ' 
ia  essential  to  *ieleet  that  amesthetic  which  has  the  least  influence  up<iii 
nutrition.  Unfortunately,  though  \vc  know  bo  much  in  r^anl  to  chlop»- 
form,  we  have  no  positive  knnwledpe  in  reptrd  tn  ether.  ITndouht^ilJv, 
it  t(harc:!<  tin-  pciwcr  of  chloroform  nf  destroyinj*  the  red  blood-e«ir|iu-j^le* 
and  H'ltia)^  free  (lie  oxyha'Uio^lohin  in  frt'shly-<irawn  blomi,  but  iHyiml 
this  we  have  n<>  evidence.  A-itfion  rm.*<iiiin(j,  however,  lejidft  to  the  In* 
lief  (hat  ether  probaldy  disturbs  nutrition  much  les«  tluuido«3«ehloritft'i 
The  resi-areheH  of  A.  Z«dler '  indicate  iJiiit  ehlonifonn  is  in  part  ai 
dei'unipo*cl  in  the  system.  Chlorine  is  chemiadly  vcn*  clo^Ji'Iy  alliwi 
imline ;  the  deleterious  influences  n]>on  protoplasm  of  the  iodine  eoi 
pounds  set  free  by  the  dceompositicn  of  iodoform  art-  well  known  ;  pn 
ably  the  ehlorine  eonipoands  set  free  by  the  decoini)ositi>tn  of  chlorofo 
act  similarlv.  There  is  also  nmeh  reason  for  the  belief  tlmt  bnnni 
of  ethyl  ia  liable  to  be  decomposed  in  the  ftystem  and  to  yield  bromi 
comijounds  eai»able  of  seriously  afltH'tintr  nutrition. 

Ktlier  is  not  eliminated  to  anv  ap])ii'elable  extent  by  the  kidneys :  ia 
the  experiiju'iits  of  J)r.  Geo.  B.  \Vo*kI  it  was  found  tlmt  whilst  one  dnjp 
of  ether  tHiuld  Ik'  ileteeted  in  two  oiinees  of  urine  by  the  proct-^^s  UhttI,  »> 
ether  whatever  could  he  fouml  in  nuniemus  trials  in  the  urine  <irun-n  st 
the  time  and  at  varying  intervuU  after  proluugifl  tsurgicul  ctimrintiuik 
'  ZtiiMhr.J.  pKifnialajf.  0Umu,  ltd.  vllL 
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There  is,  of  course,  niufli  c«ra|>c  of  ether  fnmj  tlie  body  thrmigh  tho 
lungs,  but  plainly  it,  like  aUtthol,  U  liirjiely  destroyed  in  tho  orjiflnliun. 
Ill  its  clwtniction  it  mvn^X  yii-Kl  the  sime  prtHluct*  a*  does  alojliul,  aiul, 
Binoe  no  ileleteriuiis  eiiiii|MuiiuI  tiiu  Iw  cdut'i'd  from  it,  it  scMiif^  highly 
improlMthle  tfiat  it  stiuuUI  all'cet  laitrition  as  (It.'tfii  chlyivfunn.  On  the 
other  IuuhI,  it  k  imiluhlc  tliai  the  hmg-ciontinu«l  iiw  of  alcuiiol  will 
raiifie  tiltty  dr^generatiun,  nnd  the  matter  is  so  imiwirtniit  that  it  i^houkl 
be  at  om-e  put  to  the  lert  of  ex|ieriinent. 

In  n-viewitig  the  wlmie  Hiihjeet  it  WH'int*  [u  rne  that,  ulthoitgh  our 
knowknigo  is  imperfect,  the  nunjenn  u-hn  <Jf»irfA  fa  proihice  n  prohtujrd 
imxrofMiV  should  prefer  fther  to  cMorofomi,  uiUi'm  there  be  in  the  f)ecutiar~ 
Uies  of  Uie  individual  catte.  potiifitv  reanonti  to  the  contrary. 


AdMINI  STR  &T10N. 

^lioncver  it  is  poijisiblo  the  |HilifUt  nhduhl  he  prepared  for  the  use  of 
an  amesilieiii;  hy  an  ahHtinemt^  from  fooi)  for  at  h>ast  four  hours^  and 
U'lunlly  any  footl  driven  inside  of  mx  hount  should  he  ven-  light  and 
tluinHighly  JigestibU',  so  tliat  the  anseslhelizer  i-an  lur  sun;  of  the  enijiti- 
tnessuf  tlie  stoiiiaeh.  Whenever  t-iii-nni^latK'cs  render  such  prepnnition 
impofiisihle,  and  the  ana??itlieti<'  has  to  he  given  although  the  !<tomach  id 
full,  the  gn-atej^t  euro  should  he  exen-ised  ti>  prevent  any  of  the  contents 
of  the  stomuch  from  ent<?ring'  the  traehea.  It  should  he  renieruhered  that 
vomiting  may  occur  not  only  after  the  ana'»lheaia,  hut  at  any  time  dur- 
ing itt*  (xiurw,  in  which  rap<e  the  ^mtient  should  he  phuitl  with  the  head 
upon  one  .«ide  or  pjirtially  dowuwartl  to  facilitate  the  [xwssibility  of 
diwlmrge  through  the  nmutli.     (Sei-  p.  *i60.) 

It  is  a  common  belief,  at  least  in  some  jjortions  nf  Amerien,  that  the 
adnunistration  of  an  ounce  of  nhifkey  or  hmndy  before  the  use  of  the 
aniesihetie  losnens  the  chances  of  severe  nausea  or  vomiting.  The  LH)r- 
reetne***  of  ihi*  belief  ],■»  not  certain,  although  I  det-m  tho  pro<x>dure  a 
giMKi  one. 

In  eases  in  which  there  is  any  csjKH'inl  rensr>n  to  fenr  the  action  of 
the  aniesthetir  u|K}n  the  iK-art,  a  hyiHKlennic  iujeetion  of  the  tincture  of 
digitalis  may  he  adiuinisten'^l  fnim  half  an  hour  to  an  honr  bcfoir  llio 
aiuestheiria.  T<^n  to  fifteen  minims  thrown  into  the  subcutaneous  tisi^ucs 
with  pn»|x'r  antise])tic  pre<'Uulion  wil!  rarely  pnnhice  any  hn-al  <lisl»rl)- 
nnc*"  iH'voud  -jome  burning  or  smarting.  In  etises  of  vert'  weak  heart  it 
would  pmlwdily  be  wiser  to  begin  to  pixwIvR-e  the  influence  of  the  digitalis 
twelve  t'»  lAveiity-four  hours  iH'liire  the  ndniinislralion  of  ether.  Kven 
in  ordinary  eanliae  cases  the  hyptMlerniie  uso  of  strychnine  liefore  the 
uiUalation  may  be  of  great  serviuu;  attdwheti  there  \i  a  geneml  tendency 
tinvord  colhi|)»«?  or  shock  atnipine  or  strychnine  should  always  lie  admin* 
Utered  to  prevent,  if  possible,  aeeidrrt.  The  action  of  the  various 
annitbeticM  is  «u  different  (hat  dilTertiit  methoils  uf  udmiai»t ration  are 
required. 

Ethrrhtliifn. — The  instniments  and  methods  \vhich  have  Iteeti  bnjuglit 
forward  from  time  txi  time  for  the  giving  of  ether  by  inhalation  are 
legion,  but  nl!  plans  now  in  use  may  be  arranged  under  t^vo  headings: 
Brst,  oiM-n  administrulioii — mctho«ls  in  which  free  access  of  air  is 
alhiwtHf;  set'ond,  ebtseti  administnitiou — melhudd  in  which  tlie  patient 
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bruittioB  out  of  and  iuto  a  bag  with  more  or  les8  iro[>errvct  supply 
of  nir. 

It  is  evident  that  when  n  [xitient  breathes  in  and  out  of  a  receptaele 
containing  rthcr,  in  luldition  to  etherization  ihiTu  ih  uiore  or  U-p."  rompV'i 
a!»phyxi;ition,  the  flej^rce  of  the  iisiihyxia  of  eotirsc'  lieinp  (li'p*'ndent  \i\ 
thcttizeof  theurigiual  re^iervoirof  airand  the  aruoiuit  of  fresh  airaltun 
to  enter  the  retM^n'uir  during  tlie  inhahilion. 

Some  years  apo,  at  the  elinie  *if  the  hospital  of  the  Univcrwty 
IViin.-'ylvania,   etherization    wu.'s   produced    by  niniply  s*ttin^   a   Int 
liotlh^  fpeshiy  lilh'd  with  ether  in  liot  water,  an4l  eoniiectin;;  tliis  wil 
a  faee-iiiu-«k  whirh  was  sd  platxnl  over  the  month  aud  noi*e  «»i'  tht-  [wtici 
that  liie  l)n<nll]in^  was  (dimply  in  and  out  of  tlin  Iiotllc.     The  re^uh 
this  sinipli;  appHRitns  was  at  first  all  thitt  eouhl  he  rl<t<<itied  :  aujesthe-fid 
wai*  usually  complete  in  two  *jt  thrw  niiuutei*,  war*  wi-II  and  tli'«roiinh( 
tnaintiiiuiHl,  hut  llie  j>nirliee   hin)   nut  loii};  heen   kept  up  when  hitio 
a!*phy.\ial  :i«-iclent*    befritn    to  occur,  and    l>e<':mie  hi  fnipieiit   and 
severe  as  rapidly  to  lead  to  the  ubundounieiit  of  the  method.     Th« 
can  be  no  doubt  but   that  jiut  it)   pimportion   aa   the  patient   \» 
allowed  to  brL>athe  fre^h  »Ir  w  the  rapidity  of  the  etherization  lui«>l4.>nci]] 
hut  it  s<^eniH  to  mo.  nppan-nt  that  in  profmrtiou  ai^  the  rapidtiy  of  tt 
coining;  on   of  anaesthesia  ia  ha^cncti,  t»   !«  tlie  danger  of  u^phyxi 
ineri-a-s-d. 

I  am  not  able  to  j^ive  positive  Htalistics,  but  the  ininiber  of  dmll 
reported  in  the  last  eight  yeiirs  in  Kuglaiu!  f'n:>ni  vllier  i^,  1  bebeM 
niueh  ^L>ntcr  tluin  tho^se  wlneh  have  been  reported  a.s  iKT<-urrinfr  in  til 
United  Slates,  although  ether  U  much  rn<»re  largely  uw-d  iu  the  I»tt< 
than  in  the  former  eounlry.  Tlie  elowd  nu'thoii  of  adniiuistnitiiBi 
very  mrelv  employd  in  Amerieii,  and  it  w^-ms  a  mitund  ivincjiiMrt 
that  the  elcKied  tueth^^Kl  of  uduiinistnitiou  '\»  more  dangerous  thau  tl 
«]>en — a  eouelusiun  which  is  grcjitly  streiigthenetl  by  the  fa*rt  that  I) 
Ilewitt,  who  pnictises  the  eloj^ed  method,  is  continually  eautioninfr  hi 
reader*  to  see  that  the  air-valve.s  are  opened,  m  that  a  free  admii^ion  of 
air  i^  allowed  whenever  pn'vioiis  di>«!ase  adds  more  ihiin  the  M'onit 
danger  to  tin-  Us*  of  ether.  In  rei-oiiuuendiug  (>rni*by*s  tidiiili-r 
superior  to  ('lover's  for  luaintnitiing  etlie-naition  l*n>f("*or  Hewl 
Kays:  "  I  have  often  known  eyanosii:  ipiiekly  to  vanii«h  and  lh<'  bnjail 
ing  to  become  lewi  litLm|>ere<l  by  eifeeling  lids  ehangi'  of  inlialeni  dnrir 
ilcep  ether  ana'.'rtliesia.''  J  Iwlieve  any  clo-n-fl  inhaler  liani[H-ni  ll 
hrcjilliing  and  increaws  the  cyano^iiB  of  etherization.  Then-  uiighl  I^ 
to  be  anv  cyanosis  in  ctlierizalion.  .My  <iwn  experien«?e  with  elow! 
inhalers  has  not  been  large — -indeed,  solely  with  Clover's  ap[ian»liis — hi 
whenever  I  have  Been  clo«e<t  ether  apjMrntus  used  the  evideneeii 
asphyxia  and  early  dijJtnrhnnees  of  n'spmition  have  eertninly  been  mu 
more  fre<]uent  tlian  I  have  been  aeen«toine<l  to  witne»*  with  the  o[>en  inha- 
lation. The  Kivlug  of  ether  effected  by  the  closed  method  if*  of  lui  iuHn>r 
ixnif  whatever;  the  saving  of  time  is  very  slight.  In  a  series  of  oh*i 
vHlions  which  weR'  made  for  inc  at  the  surgiwil  clinic  of  the  Jetlerx 
Mifiiiid  Mijsidtal  of  I'hiiadclpliia  the  avenigi-  time  rt-tiuired  ftu- 
pniibiction  of  eoniplete  uneonneiousiie**  by  the  open  methiKl  «•«* 
minutes;  and  in  a  similar  seri(>s  of  frbservatioui*  made  in  the  t*n 
clinic  of  the  ho.-ipiial  of  iJic  University  of  Peunsylvuuia  the  aw 
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time  required  for  coiu]>Ie(e  etherbuilicm  by  tlit>  AlIU  iiilmlc-r  wuh  suvhd 

ami  nino-ifiiths  niimiu-f.  'Hm  results  »it'  tlii-n'  Iho  mtIcs  arc  m»  close 
timt  i-ight  niiniiies  must  Ik-  considc-n-d  an  thi^  iivcriijif'  iinw  ix^jiiirHl  for 
full  o|KMi  ftlifiixatioii ;  « ttli  di>w.?d  utlifruMticni  this  |)eriud  can  scBirely 
I  be  sliortt-nnl  to  Ic^s  ttuin  four  or  Hvr  mi  miles. 

Open  EUirriz<Uimi. — Open  elliL-iizati'm  is  ufti-n  pniPtiHKl  by  gimply 
fitlilinj;  H  towel  iutotlio  (liriii  of  ;i  cunc,  ninnin^  the  eiljri.':*  with  sufctv- 
pins,  »!)()  iHittinn  the  ether  inj^lile.  This  is  a  niiijih  nnd  ilisipii-eabje 
})taii — II  |)mii  wiiieh  involves  the  frniite«t  uiiioiint  of  s^iitti'riiijr  !<•  llie 
pilient  aiul  the  Icart  anuiunt  nf  ■tnii^ractlrm  t«  the  fliirjp-oii.  In  miiny 
iKs«  the  towel  is -w  iiitetl  at*  nu'clmnieally  lo  interfere  with  resjiinitioii. 
The  inhaler  invcnteil  by  Pr.  O.  H.  Allin  \n  liawil  iijkiii  the  thi'ory  tImt 
tJic  iMilirnt  tci  be  etlu-rized  •^hfkiihl  i»e  sii[>[)1ii-il  with  im  iibiin<lnnee  of  air 
knturatetl  with  the  vapor  of  ether.  It  wn-intf  es,>*iitially  of  a  wriea  of 
foldings  of  niU!<lin  on  a  win^'  framework,  arnui^ed  almost  like  the  fplls 
of  a  fi»li,  so  as  to  allow  the  air  to  nn^s  frwly  (hn>u>rh,  but  everywhere 
to  eonie  in  i-ontaet  with  ether.  It  ?limil«l  he  jilaeeil  iipoti  the  fan-  of  the 
iNitient  drVj  and  the  eth<^r  )*rathiallv  [Kinred  from  a  hotlle  wlicsi?  rork 
lias  two  Hmiill  tiiijeK  m)  plaeerl  in  it  that  when  the  l*ollle  i.*;  tilted  ether 
nins  out  of  one  tube  iind  nir  enlt-rs  thmii^li  the  other.  Stieli  a  bottle  \n 
known  in  Philadelphia  as  tlu'  "jx^lyolinie  l>otl!e."  WIioii  pruperlv  used 
the  Allis  inliider  lar^'elv  does  away  with  the  seii.-^-  nf  fiulVoeiitioii,  ami  the 
consequent  Ktmggles  which  have  iiiaih-  ellieriKition  so  repulsive  alike  to 
peitient  and  surgt-oii. 

(  ioHTit  EiluThiitinn. — In  Knphuid  the  Clover  and  Ormnby  inhidersarc 
ven,'  eonmionly  iiwil.  Of  tin-**  iidinU-rs,  OmsbyV  appears  to  iin'  to  be 
simpler  and  the  \viv.  danp'roiif,  Ix-crLnM-  <if  it.*'  beiii^  more  o|H-n,  Tlii* 
following  general  nile.-*  im-  copied  fnmi  the  n'lH'nt  Iwnik  (Isil.'tl  <d'  Ptw- 
^fessor  F.  W.  Hewitt,  to  wliieli  the  reader  is  referretl  for  further  details. 
lo  one  iimtecustonied  to  llic  use  of  these  inhalers  slioidd,  in  tny  opinion, 
attempt  their  employment  withoiit  having  earefidly  .^niliwl  pnpe.«  145 
to   I-W  of  the  Mork  just  alkidi'd  to. 

{forrr  Iiilialrr. — 1.  Tour  out  any  ether  Ihnt  may  have  been  left 
rroni  a  previou;*  adiiiiiii*lration. 

2.  In  w>hl  wmther  partially  immerse  the  ether  reBcr\'oir  in  warm 
»-ater  for  a  few  ininnt<s  br-foro  uw. 

.1,  I*our  in  timmjjh  ihe  lillin^r  lube  one  aiul  a  half  oumres  of  oilier, 
replace  the  stopi>cr  or  cork,  and  torn  the  indicator  to  *'n." 

4.  Fit  on  a  face-piece  of  appi-npriat)'  size,  and  blow  out  through  the 
appomtii-s  in  onler  to  expel  ait  tniees  of  ether  vuiKtr  that  niiglit  ]H>»iibly 
he  prenent  in  the  sliai^  of  the  appanilns. 

ij.  Gently  Init  aeenrately  udajit  the  face-piece  to  the  face  of  the 
ptitient,  ami  n'<pu'st   him  to  hreiiihe  in  and  nut  ipiite  freely. 

(J.  When  the  iiatient  is  breatliinp  freely  attach  the  bap  to  the  ether 
reservoir. 

7.  Allow  tlic  pntient  to  hiYiithe  bnekwnrd  and  forwani  f<ir  about 
liulf  a  minute  before  turning  on  any  ether  vapor. 

8.  Having  allowed  tlie  jMitient  to  bniithe  hi^  own  expinilious  back- 
ward and  f<)rwnrd  for  the  lime  mentiimed,  veri-  grsidnally  rotate  the 
ether  n-servoir,  so  that  the  "0"  on  its  eircumferenre  moves  almost 
imperceptibly  but  yet  continuously  away  from  the  iuditMior. 
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J).  Fresh  air  should  not  be  given  till  there  is  u  diatanct  indie 
for  it. 

ID.  \V*lH?n  a  hrmtli  of  fresh  nir  is  ^^vcn  the  strenplh  »if  \Tipor  sboold 
be  iri<TciU*»'d,  othcrww-  the  patient  inny  eome  mit  of  the  amesthe^ao. 

11.  SliGiild  F4yiii|ilMtiit«  of  exeitcment  aritv  and  t;tniggliiig  aimiut 
the  iiihnler  lOiunhl  Ix;  kept  elusely  applied. 

12.  Wbeu  tlie  breathing  bas  Ixrconie  regular  and  tutertoroui*  aud 
eonjiiiii'tiva  ini*n^itive  (llio^e  wgn;?  usually  tiiiitiifL'.st  tbeniwlves  in  atKji 
two  :iiid  a  Imlf  nr  tbrec  minuter)  the  inhaler  should  )>e  retnovctl 
two  or  three  breaths. 

IS.  Ill   ordinary  eases   it   is   unnceesaar}-,  in   order  to   spmri!   full 
anrerillie.-ia,  to  nitate  the  ether  rewrvoir  bevoud  "  3." 

14.  AVbeii  iinei!  full  i^urgii-al  Miiu>>'tlii>sia  Iuih  licenmc  r!^tjibli>;hei|  tl 
anfpstlii'tist  will  W  nble  to  tiini  Inwk  the  ether  rescn'oir  to  "  2/'  I^/ 
even  "  1/'  and  to  admit  air  iu  «uHieient  ((uatititie^  to  avoid  cyanosis, 

15.  lie  earcful  to  replenish  the  ether  re.scrvoir  before  tlie  ether  in  it 
is  exliati^tled. 

OninAf/  Inhaler. — I.   Wrinp  out  the   sponpe    in  warm  water,  and, 
hnvinjf  sfineewd  it  n.«  <lrv  as  pofwible,  plaee  it  in  the  eajye. 

2.  l*<Hir  !i]»(m  ibe  simhij^'  about  half  au  oimce  of  etlier.  

3.  Ven.'  K'''"biHlly  nriiijr  the  inhaler  towiinl  the  faw  of  the  patlmt, 
and  if  an  alr-sbit  W-  u-sed  si^  that  it  i»  open. 

4.  Emxainige  the  patient  to  bmitlie  as.  freely  as  jKi^ble,  and 
nally  close  the  air-rtlot. 

6.  Re  preiKtrml  for  the  f^tient  a(tem])tiiig  to  pu^h  away  the  intialer, 
rifdup  fnmi  the  bed,  ete. 

6.  Sli.niKl  the  n|MMi^  freeze,  another  one,  wrung  out  as  l»efore,  shtmlii 
be  !?iibstilnted  and  fn^^'li  ether  adfled. 

7.  When  more  ether  la  needed  abont  half  an  onnce  at  a  time  shon 
be  lidded  to  tlie  !«pimge. 

Except  under  the  irioflt  |H'euliar  eiretLrnstiineeri  tlie  nnfesthetie  •dioul 
alway-i  be  adntiiiijitered  by  a  (tkilled  attendant  rather  ttian  hv  the  ojieratt 
eurj^ui.     Tills  rule  rests  uiwm  tw<t  foundationw :  In  (be  liist  phuH;,  ooca^ 
sionallj*  durinff  the  stajje  of  ana'sthefic  exeilement  there  i.s  »pxua)  stic 
niation  whieh  may  go  on  to  a  rompIet«  oiyu^ni  and  laid  to  atllcr-compli^ 
mtioiiH  if  tlie  oiK'mlnr  and  |Milient  I>e  of  npivit^ite  t<exes.      In  the  wcot 
place,  the  iH'i"S(»n  who  gives  the  aniesdietie  inunit  pay  the  8triete**t  aMc 
iion  during  tlie  wh<ile  pentKl  to  the  e4)n<lition  of  the  ]Hitienl.  a<;  the  lid 
of  the  latter  insiy  de|>eiid  ni>on  the  reeo^nition  of  the  ejirly  svmptiial! 
of  iiwident.    'Hie  eelebrated  Ity<Ienibnd  Coniniis«iou,  in  tlie  niont  ur^gtn 
and   fureible  terms,   lias  d^a^^^l    attention  to  the    renpiratork'   funetJoD^ 
as  alfording  the  ehief  neat  of  danger,  and  ha*  assertrtl  that  faihirp  of 
respiration  always  pRi-edus,  and  in  rwdly  the  eaiiM;  of,  Wjlla|ise  of  iMj 
einriilaticm.     Then-  is  no  iimni  for  diHpute  as  tr^  the  ini|iortan(v  oft' 
gradually  prmhieed  a^pliyxin  in  the  wc-akeiiing  of  the  henrt.  Ktil  rarthiw 
depn'«iiiiu  and  liiilun'  of  eireulation  are  jtis^t  as  important  as  is  failum  t^f 
the  ro^ntiration,  fW  that  the  ann-stbetiy^r  who  nqjWts  (he  jndw  is  nifrt 
culpable.     Both  respinition  and  circulation  must  l>e  relenth>ssly  \ratelM«L 

Failure  of  the  ein-nlalion  (xxtnrring  at  anv  time  iluring  anie;<(hfs»a  i* 
of  mo^t  serious  import,  but  the  niesming  of  re«pimtor^-  taihin.'  diwwh 
upon  when  it  occurs.     iCsiHH!iidty   is  tlii.t  true  if  etlier  W  euiployid. 
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Eai'ly  in  etherization  the  irritating  iufluciice  of  the  va|x)r  upuu  the 
limcous  niL'iiihnuie  mid  the  fiiuees  of  the  iip]MT  rtw|iirnt<)ry  tmet  flf- 
<^ucntly  priMliices  reflex  distiirl)ajiees  nr  even  anvst  of  the  rc-'iiinitorv 
moveiueattt.  Such  ati  uLTUi*retice  ^laiUd,  hinvvver,  bu  Uie  si^al  for 
jlivinjf  the  ana'sthetie  more  frt-ely,  siuee  the  respinit^iry  (listiirbaiiee  U 
not  a^x-oinpunied  with  any  danger,  and  is  at  oikh;  suspended  when  nuf- 
fifieiit  of  the  ana-'htlietir  hii**  lieen  taken  lu  uhtnnd  the  nerve-ci'iitrc--*. 
<)n  the  other  hsmd,  any  in-rgnlaritieii  of  re.«]>inition  oceurrinji  after 
unie^thesia  ha;^  l>een  thorouf^hlv  induecd  ini{}era(ively  deniami  tEii;  ininie- 
diate  uithdniwal  of  the  auiratWiie.  In  1S71,  Dr.  IJandin  eallwl  atlen- 
tiun  to  the  pupil  an  a  ^iiide  in  chloroformlzntiou,  stuttng  that  it  U  at  firiit 
uuiforraly  uthiti-d,  hut  afterward  is  nniforndy  and  ininiuvsihly  eitnlnit-ted, 
and  tluit  the  poriiKl  of  cuntnu'tinn  is  the  imtihuI  for  opmition.  Since  the 
puhli«itiou  of  Bjividin's  memoir  tlif  nialter  has  heen  nui'-li  diseusMxl 
lH>th  hv  physio  I  ogist.s  and  eliiiicians.  As  ii  genrnil  rule,  thirinfj  deep 
chlorotonii  amestliesia  there  i»  decidei)  but  not  minute  contraction  of  the 
pupil,  and  if  during  the  antPRthcjyii  the  pupil  wturni*  to  nonn,  ntttrc 
ohmroform  is  requirc-d,  but  if  it  suddenly  <lilatc,  dnnjjer  U  imminent. 
It  hatt  bei-n  f>liowu,  liowever,  by  the  uxptrinieitta  <if  Hnlnipt'u,  Knitseli- 
luer,  and  cithers  tliiit  tlii-  ^fncnil  nile  is  often  d<'pai1*'(l  fntrn — that  in  the 
lower  .iniiniils  the  pupils  van*  gn^atly  durinji  cldorofonnization  ;  :ind 
there  can  Iw  no  doubt  lliat  this  is  idst»  true  in  n'^gaix]  to  man.  Homelimes 
the  pupil  dilates  early  in  the  chlorofumiinttion,  and  renmins  tlilatet) 
throu^^h  the  <--«naj)lete  ana*t!iecia ;  again,  nor  rarely, especially  "hen  the 
<i|H^niti(»n  iK-rni's  in  the  riyion  of  the  neck,  the  pupil  alternately  dilates 
and  eoiitnicts  during  a  eblomfin-niization. 

During  etlieri7Jiti(«i  the  cnnnuon  rule  is  for  the  i>upils  to  he  of  nuxle- 
rate  aire  or  even  slightly  dilatcil,  whilst  in  ven-  iicep  ether  anrei-thesia 
there  is  often,  |ierhaps  commonly,  pronounced  dilatation.  (>n  the  other 
hand,  in  a  considerable  nro|Kirtion  of  (fuses  the  pupils  contract  iluring 
otheriHition,  wliiUt  in  ntlier  ra.ses  the  size  of  the  pupil  varies  ven-  much, 
and  4iften  iinnlviTli-nlly,  durijig  one  etherization.  It  is  evident  that  the 
pupils  eaunot  be  n-lif(i  upon  a.-^  ii  guide  during  the  iidminiHlralion  of  an 
amesthetie,  though  sonic  inferem-e  nmy  be  derlvt-d  from  their  study. 

Much  mun-  imjHirtaiil  to  the  uiia'stlietlsu^r  aretheeoleirand  cxprcivion 
of  tlie  face.  The  face  should  be  earcfnlly  watelu-d  ;  any  cyanotic  appear^ 
anci'  denotes  npjiroaching  ju^jihyxin,  wtnlht  an  e.\ceHsive  pallor  is  indica- 
tive of  failing  circulation.  Sevens  ana-stlictic:  accidents  arc  iiften,  if  not 
usually,  immediately  precciled  by  a  suildi-ii  cliangi-  sweeping  over  the 
4>xnrcssiiin  of  the  face  like  the  altenition  of  the  summer  [andsea|>e  by  a 
flvmg  cJoud.  This  danger-signal  is  so  importJint,  so  frequent,  and  so 
inijwrative  tliat  thu  anu.-sthetizcr  should  always  carefully  wutch  the 
oHinlenanre  of  llli>  |)ntlent. 

The  ini|M>rtance  of  n  cflpefnl  watch  over  the  pulse  is  so  obvious  as 
not  to  need  any  dctaih-d  disciu-siiui  here,  and  I  <udy  (idl  altcnti'tu  to  the 
cuiu"cnience  of  the  tempor.d  aricn.-  for  the  juirii»)scs  of  the  anicslherizer. 

Any  danger^fligna)  occurring  during  the  lulministnition  of  an  ansa- 
thetic  should  leu<l  to  the  illlmt^lialc  willulrawal  of  the  Inhaler  and  the 
atlenipt  at  resiincitntion  of  the  patient.  The  niensures  employed  for  the 
latter  purpose  of  coni-w  var^'  acconllug  to  the  direction  fnmi  which  the 
danger  ettnies.     rsnally  the  first  procetlure  is  to  sec  that  there  is  no 
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obiitruction  to  tho  I'cspiraton'  peanees  by  the  tlirowiiig  hark  nf  the 
piiraly/etl  jwrts  ii|k>ii  llie  lun'iix,  Varitms  nietho>U  liave  Iwon  mlvi>- 
caloc).  Formerly  all  tliat  wns  oonsiiltirwl  nifej^siiry  wils  siiujily  l»  tlniw 
forwai*d  the  tonffuc,  l)iit  Dr.  Bcnjiiniin  llnwiirtl  slmuxil  tliut  tliis  iloes  mA 
ueccas»rily  actXHuitlisli  iht-  |iur{H»sc,  iiiiJ  |)i\>|K)(4-(I  the  cxteoHcm  of  the 
hend  nml  na'k.  lu  an  elQlmrato  jtcrips  of  experiment^  however,  made 
iti  the  labonilory  "f  the  I'lnvernily  of  Peiiu^'ylvaiiia,  Drn.  Holjurt  A. 
Han' anil  I-^lvv:tnI  Miirttii  [inivtif  titat  the  iiictlxHl  <>r  Hmvunl  i'^  oIVd 
inrftirifnt,  niul  tluit  tlir  hei^t  rpj^iilts  are  tn  bo  olitiiinwl  by  carrvinj;  nut 
tlie  following  rule  :  "  Plact'  the  iiulfx  finger  of  cuch  liaiid  u|Kjn  the 
reifponthuj^  ntrauu  of  the  liyoitl  boiic,  whiUt  the  niitUlIc  fin^rs  re^t  ii| 
the  angle  of  the  jaw,  and  then  pre**  foruard  ami  u)m-nrd,  the  same  fo 
6ervin)j^  lo  cxtcml  [he  ht^ad  iiimn  the  net^k  ;  if  thi<t  fail^  tu  o|H'n  the  ^hit 
b}'  mniiis  of  a  Icnacidum  thrust  far  hiiek  inti>  the  ba^c  uf  the  tongue 
draw  it  forwar<l," 

Wliilst  the  iiKinipiihition  ^]Htken  of  is  g*»ng  on  an  ajwisiant  .-hoiilil 
Strip  llie  chtwt  of  the  [Kitieot,  ami  by  slapping  it  iirith  a  cohl  wri  ion 
or  by  pouring  ii  little  ether  over  it,  so  an  tu  get  the  eflect  of  i^ild,  slii 
endeavor  t-i  stinuilate  iT:<]>inition.  If  there  be  failure  of  the  piitse, 
lime  is  III  be  los(  ;  iiiversfiuii  vf  iho  IkkIv  is  to  be  praetiseil  iuiiiK-tli.-iteIr, 
This  met  In  hI  (if  irmting  anaesthetic  eaifliae  failure  Iuih  bi-en  eoinmonly 
claimed,  c-ijwxrially  in  EurofM*,  a*  hnvinjic  originated  with  the  Par 
tfurgeon,  N7'tat<in,  hut  the  pnjfufwiou  is  really  indebted  for  tt  to  aii  Ai 
iejin,  Dr.  K.  L.  HitlmoH  of  C'hie:im»,  who  au  long  ago  as  ISOJ^,  Apeakli 
of  anjefthettc  accidents,  said:  "Wlieiiover  there  h  any  fni lure  of 
heart'.-  netion,  il-4  \<  nearly  alwuvH  the  ease,  the  IhmIv  ff^hoitld  bo  laid  lU 
an  angle  of  forty  degnv.«,  with  the  head  downwartl,  »  as  to  fav*»r  tht 
pHSsago  of  urteriali»>d  bhxHl  to  the  brain." 

Inversion  of  the  tx»dy  dm-s  not,  however,  net  as  n  resuseltnnt  in  the 
manner  which  wuf*  believe*.!  by  IV.  Holmes*  and  universillv  aecepte^l  by 
the  pr<)fer*iion.  The  .-erieji  of  exiKTimeiilK  whieh  I  made  for  the  luldrr^ 
delivered  In^fore  the  Ii<'rlin  Congnc-'W  of  !S!>0  demnii.>il.fnteil  th;it  in  ibf 
boily  of  the  animal  wlios' eireulatton  lias  been  }>anilyze<l  by  ehiomfonn 
the  wiioh'  arterial  and  venou;^  syr^tem  acts  in  a  nK-asun-  like  a  single  liiU' 
filled  with  Huid.  Thu^,  if  the  feet  of  the  dog  wen'  mise<l  vertically 
above  the  head  whilst  the  latter  remained  upon  the  table,  nn  imimiliaw 
rise  of  pre.*4ure  ahnivs  occurred  in  the  eiirotid  artery,  even  if  tlu-  hum 
hnd  pnicticallv  (va(»ed  beating,  provided  tliat  the  liwid  of  (he  aniiiml  "a* 
kept  ujHin  11  level  witli  the  table — tlmt  is,  u|M>ti  a  level  with  tin-  inan— 
nietrieal  lidn'.  If,  however,  the  lu^a^l  of  the  animal  was  depn-.<><tl  b«-li*« 
tliu  level  of  the  table  for  a  distimcH>  etjuul  to,  or  gnniter  tbuit,  the  lenetb 
of  the  liody  of  tlic  animal,  a  deerease  of  tlie  arterial  prcKriiirt?  oeeiirrra  ai 
once,  althciugli  the  anin^al  wa.s  in  a  vertitrid  ]i03<it!on.  The  phenootriM 
obiiiTved  wen*  precisely  such  as  would  linve  be<'n  pnKlueed  if  tlie  iitnub 
had  Ix'en  in^-rtcd  into  a  tube  filleil  with  fluid,  iusteiid  of  into  the  iiimtid 
artery,  and  the  elevntion  and  de]>rc?*sion  of  this  tube  had  rcgisten-*!  iii-elf 
on  the  recording  drum  in  obetUenoe  to  the  ordinary  laws  of  hydr>Mtatir><. 
The  phenomena  were  entirely  Indejiendeiit  of  any  Ijejit  of  the  heart,  iin>l 
could  usually  lx>  prmluiK^  when  the  animal  wa^  detid,  pruvideit  th- 
di-atb  had  not  o^'eurrr-*!  too  long  pnvionsly.  Sometimes,  even  a  v^tt 
few  niiiiutet*  aAer  tlie  evssutiun  ol    tli<-  beart-ljent,  it  -wan  impOMubk.-  Ut 
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bring  about  the  clmugos  of  prt-ssure,  prtilMiblj-  beianse  coagnlHtion  of 
the  blftcKl  had  m'Ciirrc<rt«  an  t'xtent  Hufriricnt  tn  intorfcrp  with  iho  liquid 
pn^jKTti*^  of  the  fluid.  In  no  case  was  any  t-ffect  u|xjii  tlie  ret-pinttion 
caused  hy  rh:ui^'  iu  the  iK>i?ition  uf  the  animal.  In  n  iuinil)er  of  cnseti, 
however,  \v\wn  tho  fvel  wt-n"  (•U^vatod  the  h«irt,  which  had  entirely  ceased 
iK^tiog,  re<x>ninipnced  its  work,  and  I  have  sevi-iTJ  tiiuos  ,s«'n  a  [iidKe 
euiirt'ly  di.-<ippt'ar  wliuu  tlie  animal  was  taken  from  the  vertieal  to  the 
horizontal  position.  On  tho  otlier  hand,  ver)-  frequently  it  wa»  inip»s- 
eibJe  to  affect  the  «'anliac  aetion  hy  changing  the  pnKitioii  of  tht;  animal. 
Mevertheh'A*,  the  restoration  of  ranliae  movements  ownrrc*!  tint  fre- 
quently to  l>ea  merv«Kil<iijnieMf  chaiice,  thtnigh  I  wvenil  times  notitl  tliui 
ine  heart  vnin  more  alfeeied  by  allernati^ly  elevating  and  depressing  (he 
f<>et  of  the  animal  than  by  keeping  it  in  a  stejulily  elcvate<l  or  horizontal 
pwntion.  The  action  of  invereiun  in  the  anH>stbetic  accident  is  therefore 
not  upon  the  rii-piraton'  eeiitre,  but  upon  the  heart.  When  the  circu- 
lation ha>*  practically  ceased  in  amesthesia,  inverting  the  body  mti^'t  eauw; 
the  bliKul  which  luu*  eolliTted  in  the  extremely  relaxed  vpjWcIs  of  tJie 
abdomen  to  flow  into  the  right  side  of  the  heart  and  di>*tend  it ;  and  this 
diMeutiou,  tliis  iiiereaM.'  of  intra-i'urdiac  |)re.>^ure,  may  at  a  critical  mo- 
mcjit  have  an  inlluenee  u{Km  the  f:iiling  organ  !>idlicient  to  recaill  it  into 
functional  activity. 

The  question  of  the  U!<e  uf  dnig?^  in  the»?  accidents  ift,  of  course,  an 
extremely  importjint  one.  The  more  important  remedies  which  previous 
to  1890  M-ere  u«'d  by  clinicians  for  the  averting  of  fhrcHtened  death 
were  utiier,  alcohol,  ammonia,  amyl  nitrite,  digitalis,  atropine,  and  cnf- 
leiue.  Although,  at  leatft  in  Amerint,  hyiHxIerniic  injectiuns  of  ether 
Irnve  befn  frequently  employed,  even  in  einer  Mceidetitis  such  use  is  so 
nbsfdnrely  absurd  llmt  it  does  not  wem  to  me  to  require  any  eiper- 
imental  evidence  of  its  futility.  Ether  in  the  bloinl  acts  as  ether, 
whether  it  lind:^  entrance  tiin)Ug]i  the  lungs,  thmiigli  the  reelura,  or 
through  the  cellular  tiasiic  ;  and  the  man  who  wnuhl  inject  ether  hypo- 
dcnuicaJly  into  a  patient  who  is  dying  from  ether  should,  to  be  lineal, 
also  triturate  a  sponge  with  the  ether  ntid  crowit  it  ii{K>n  the  noee  and 
mouth  of  his  unfortunate  victim. 

Of  all  the  drug*!,  that  wln'i-li  was  primarily  mast  relied  upon  by  the 
dinieiau!)  as  a  cardiac  stimulant  in  ana-sthtsia  was  alcohol.  The  chemical 
and  phyMiological  relations  of  alcohol  to  ether  and  chhtruform  are,  how- 
ever, so  <'lo«'  that  many  years  ngo  I  laH-ame  very  <loiibtfu]  of  the  value 
of  this  dnig  ii.s  a  (.-tJmulant  to  a  heart  denrt^sswl  by  antpj»thesia.  These 
double  <-ontinually  grew  stronger  from  Miiiit  1  .saw  inid  read  as  to  the 
eflVrt-s  of  the  adniinistnition  of  alcoliol  during  ameisthcsia,  and  were 
6nallv  i-hange*l  into  convic-tii-n  by  the  exi>eriinents  of  R.  Dubois,'  who 
fouml  that  in  Ihe  animal  to  which  alcohol  Iiuk  been  freely  given  nmch 
less  chloroform  is  required  tluin  in  the  normal  nninuil  to  anficsthcHzc  or 
to  kill;  or,  in  other  word*,  llwt  alcohol  intcmtifie*  the  influence  of  chloro- 
form and  Icssenrt  the  fatal  dos4\ 

In  my  own  ex|>erinients,  made  fifr  the  address  already  spoken  of,  from 
5  to  20  c.c,  of  an  S(l  iHjr  r-ent.  alcnhul,  well  diluleil  with  water,  were  in- 
jprl«l  into  animals  m  which  the  heart  w;),-*  failing  during  advanced 
ddurofortu  aiitetithesia.     In  no  t!as4>  wns  I  able,  whettier  the  amount  waa 
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largT  itr  i*nmll,  lo  dptwit  the  sliphtcst  increasf  in  the  puls(*-wavp<ir  in  Uie 
artf^riiil  pr('--wiirf'  |m)(!uced  hy  (he  ulcohol.     WlieiM?v<T  the  amount 
alfoliol  waJ^  Htitlicii'titly  larjje  tu  [mpJiioi!  any  efitvt,  tlit-ru  was  al«iij!»i 
incrtnise  i»f  rjipiility  in  tli<'  fiiil  of  artrrtiil  presMire  ami  alw)  a  IcHriening; ' 
the  *tize  of  tile  pulse-MTivt's.     I  liave  myself  oo  doul't  tliat  in  not  a  fis 
coHeif  tlentlid  which  huve  been  nttributCHl  tu  ether  and  oljior  anvstt 
have  been  in  i'nct  due  to  the  alcwhwl  which  lias  been  given  to  the  ttaticat 
and  it  r^i^ems  to  me  an  unalleitible  rufe.  of  pitivi'tee  Uuit  tio  nftv/hoi  nhoiUii 
ever  he  f/ivrii  to  ffir  jitilunf  inifferin'j  from  on'rulhi'iii'  tunuUnc  faUnrr. 
in  the  cjur^e  of  the  anjesllii'Mia  mnliae  failure  rtj.-enlto  fnuii  heuKirrJ 
or  (illier  stirgimi  caiiHP,  alenhnl  may  8t>em  to  w>ine  Htirge<»iis  lo  Iw  iuil!- 
catoil,  hut  nnder  these  rircnmsruni'cs  any  {p«»d  elfoi-t  whioh  wntild 
obtained  by  alcohol  would   be   moris   rapidly  reached   by  the  fiirtt 
adniinislnitiMn  of  ether. 

The  effect  of  ammoula  u]>on  the  failing-  heart  of  chloroform  at 
thpFia  ha."  been  in  iny  r,v|KTim«nb*  nneerlnin — sometimes  di}»tinel, 
times  verj-fujtaeious,  .sometimes  imperceptible.  Twenty  cubic  L<onumet 
of  a  10  per  wni.  Kulutiun  of  aipia  aiuu)uuia>  fortior  (U.  S.  Phannairup 
injft'ted  into  a  vein  in  tiw  ana-sthetiKcd  dog  did  sonieiinies  nnKha-ei 
immediate  ri.se  in  the  arterial  pressure,  and   even  fiifpu-ionsly  n       _ 
it*<'ll'  in  the  rt'spiratory  rate,  but  perhaps  more  fre(|uently  it  failed  in  il* 
inHnenee. 

The  iiifliicnwof  injeolious  of  digitalis  lias  Ix'en.in  a  nujuberof  cxj 
imentrt,  very  pniiinimtred  in  (^Ufiinir  during  aiiitwtliusia  iu  thir  dnj;  a 
siMent  jjmi^ual  ri.-*c  of  the  arterial  prc*iiirc  with  an  incrtusc  in  the 
of  the  individual  [ndw.'-b«it.-^  Inst'vend  iuHtjineesd«ith  >va.s  !ip[Min'n( 
averted  hy  its  injection,  and  I  sjiw  in  one  or  two  oxnerimcnts,  in  whi 
lai^  amount:*  of  tlit'  digitali'*  had  been  employed,  iiuuden  riyiftolte 
arivitt,  inflieating  tliai  digitJili^,  if  in  sufHeient  amount,  \a  able  to  h.9 
iX^M  \'ictorionsly  in  oppoaition  to  chloroform.  Moreover,  when  I  lci»*'' 
given  chloi-oforui  to  dogs  whowe  henrts  wen>  already  under  the  iiiflm-iM-e 
of  digitalis  there  has  seemed  to  be  a  pwuliar  steailying  or  snswiiiini; 
jiower  ciiuibatiiig  tlie  eiri'ulatori.'  detirerwion  natumlly  pfimIikxhI  liv  tic 
anlc^tlH■tie,  anil  I  believe  lliat  iinut  ctt»ce  vf  tern/;  htttrf  in  tnun  n /itfl 
HiMt.  of  diffittUtA  f/!vrn  hiffuvIrrmicfiUfi  bffoff  thf  nHmiaijttmtifm  of  M'- 
rofnrm  would  greatly  ies.'sen  the  (lang(;r  of  cardiac  collH|)&e. 

With  ainyl  nitrite,  for  wliieh  much  has  been  claimed  as  a  canli*" 
stimulant,  T  WiW  never,  in  my  cx|M'rinicuti^,  able  to  obtain  any  ri.*  "f 
the  arterial  pressure,  and  very  rarely  any  altenilion  in  llie  si/j*  of  (Ik 
pul:!«^wavc  ;  occasionally  the  pulse-wnvc  flid  ap|>cnr  lo  Iw  a  linle  falltr 
My  own  belief  is  that  the  amyl  nitrite  \f-  a  doubtful  remitly  \vlii<')> 
must  Ijp  ut*e<l  with  the  greatest  i-autiou  in  anm-thetic  Kyne«)|M' ;  certainly 
the  least  overdose  most  (wrion-ily  adds  to  the  tleprf-issiim  of  tlu*  htsirt. 

Of  all  tliG  exju'ri mental  refult."-  which  T  n'aclu'<l.  thowe  witJi  fXT\\ 
nine  wen?  to  me  the  moHt  surprising.  I  found  lh:it  ihc  injr'iion 
ytrychniue  into  the  jugular  vein  of  a  dog  whow  eircuhitiou  und  n>pin»- 
tiou  weiv  failing  fnim  un  overdose  of  ddoroform  was  usually  folluwrtl 
by  a  gradual  rise  of  the  arterial  pressure,  and  always  by  un  iramf«Jiate 
and  cxtraordinan'  uiertase  of  the  rate  and  depth  of  the  rei^pinition.  Tlue 
1  have  seen  a  respinilion  which  had  prteticnily  cen-«'d  for  ten  jsi-n-iirKls 
under  the  influcJiee  of  the  injeelion  »i  slrychniue  become  at  once 
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larp;  and  full  and  rcacli  the  rate  of  130  a  luinuU*.  In  nrdiT  to  pot  any 
effect  from  the  alkaloid,  however,  it  is  eRsentinl  to  givf  it  in  Inrfje  da-w^i* ; 
to  a  rubui^t  adult  with  mtiuius  auiL-Kthctic  htmil  ur  n-fijiinttury  luilurv  ^ 
of  a  pmin  may  Ih'  givrii  at  oricp  liyjjoilcnnimlh'. 

I  huve  never  jwHorDiet.!  any  experinieiitH  to  determine  the  effects  of 
cocaine  in  auieist}ie.siu,  but  I  have  proven  it  to  he  one  of  the  niu^-t  pow- 
erful of  the  respiratory  stimulants,  ami  that  it  is  also  nhle  to  net  ns  an 
adjuvant  to  strychnine,  so  that  in  the  eUomlizcil  du;:,  when  the  respira- 
tion lia.s  l)oen  niii<cd  uj^  fur  as  couhl  he  done  witli  stryrlinine  without 
incurring  ttx>  much  risk  of  jwiwniing,  «if-nliie  wn."  aide  (still  fiirtlier  to 
itiipnrve  it.  I  In'tievf,  therefore,  that  hv|»rKh'nuie  injections  of  Htryelinine 
and  rtKTiine  would  act  more  cffeetually  In  the  acf^ident^  of  auEPsthosin 
than  wuuM  either  alkaloid  hy  ittwlf. 

The  rnoHt  n*n»arkal)le  n-sults  which  I  liave  reaeliwi  in  hringinj;;  alKHit 
recoveri-  of  animab  to  all  ordinary  intents  and  pur|)oses  dead  were 
obtained  throntrh  llic  ui^e  of  artificial  respiration,  riui-s  i  have  seen  an 
animal  in  which  no  respiratory  movements  whatever  had  taken  place 
for  two  mlnut«^  aud  in  which  during-  that  time  nu  movemeutK  of  hluud 
had  iM'eunT'd  in  the  carotid  ai-ti^rj",  and  in  which,  thcreforp,  the  hrart 
luul  prnctically  ceased  to  I>eat,  rapidly  and  pcrinaiicnily  restored  l>y 
artitii'iyl  respinitioii.  I  have  no  doijht  that  in  a  larpe  proportion  of  the 
de.'ilhs  wiiirh  have  occurred  in  ntuu  from  anict^thcHta  tlic  fatal  ri'sidl 
might  have  hecn  avoided!  hy  the  use  of  an  active  artJIicinl  rejii)iniliiin. 
The  dillieulty  with  nrtitieial  re^pinition,  an  it  lias  been  hitherto  pnieti^ 
nimn  man  after  the  Sylvester  or  other  mctlKKis,  i."  its  incfficieney ; 
wlu'itti^  I  he  artilieial  rcKjiiRitiiui  of  the  phy>Hiiil(i^i{-:d  hilionilorv  is 
much  more  efficient  than  niitund  hmithing  in  csnising  cin^nliilion  of  air 
thronph  the  lunps,  and  therefore  in  removing  exeew*  of  the  anwstJietic 
from  the  residual  air  in  the  Inn^  and  from  the  lilood.  The  nue  of  what 
may  he  called  "  forced  "  artificial  respiration  by  the  physiologist  so  natu- 
rally suggested  a  f  iniilar  [>raetice  in  man  that  the  eelebrato<l  John  Hunter 
invented  for  the  purpo-te  an  up|Hinitu.-<  which  e<iii3istetl  of  a  bellows  so 
con«tnu'ted  that  when  it  wa;*  extendetl  one  cumiKirtnieut  drew  in  air 
fnun  Uie  lungs,  whilst  the  other  drew  air  from  the  ntn]1J^p)l(■n;,  and 
■when  it  was  cloM^I  the  jirmf-ww  was  revericd,  the  fi-esh  air  being  ihmwn 
into  the  hmgs>  the  foul  air  int^r  (he  alniosphere. 

There  is,  however,  no  neeil  of  dniwing  tho  air  out  of  the  frillv-fille<l 
Umg>*;  the  ehest-M'aUs  even  after  death,  ninch  more  during  life,  have 
fjufficient  elasticity  to  force  the  air  out  of  the  Imigs,  and  all  onlinarj- 
laboratory  apparatus  for  artificinl  respiration  is  basetl  upon  this  fact.. 
Fur  forced  ailitieial  respiration  upon  man  an  ordiuary  bellows  is  all 
that  is  re<|uired  for  the  motive  power.  In  1SK7,  Dr.  (Jeorge  K.  Fell  of 
Uuffalo  intr«^hieed  the  use  of  lorcifl  respiration  to  the  profession  as  a 
means  of  treuliug  morphiiU'-poi.'Hming,  and  devist^d  an  apparatus  which 
ooiL-ists  of  a  psiir  of  ntot-hetlnws  hy  which  air  is  fon'cd  intti  a  ivcciving 
chamber,  which  in  turn  is  conuiH-ted  with  an  apjiarutas  for  warming  the 
air,  and  a  \'alve  which  ciin  be  opened  luid  shut  by  a  movement  ui  the 
finger.  This  valve  in  turn  leads  to  the  tracheal  tube.  When  the  valve 
is  opened  the  air  rushes  through  the  chamber  into  the  lungs  and  expands 
them  ;  the  finger  is  lifle<l,  the  valve  shuts,  the  lungs  enntract  ;  and  *«o 
the  reitpiratiun  goe#  on.     I  have  no  doubl  that  thii^  apjtamtujt  ie)  very 
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efficient  in  practice,  but  it  seems  to  me  to  be  open  to  the  serious  objec- 
tion of  being  unnecessarily  complex  and  costly.  A  much  cheaper, 
simpler,  and  probably  equally  efficient  apparatus  may  consist  simply  of 
a  pair  of  bellows  of  proper  size,  a  few  feet  of  india-rubber-tubing,  a 
face-mask,  and  two  sizes  of  intubation-tubes ;  there  should  also  be  set 
in  the  rubber  tubing  a  meta\  tube,  similar  to  the  tracheal  canula  of  the 
physiological  laboratory,  so  that  it  is  in  the  power  of  the  operator  to 
allow  for  the  escape  of  any  excess  of  air  thrown  by  the  bellows.  I 
suppose  this  whole  apparatus  could  be  prepared  at  the  expense  of  leas 
than  five  dollars,  and  it  seems  hardly  necessary  to  point  out  its  probable 
value,  not  only  in  narcotic  poisonings,  but  in  all  accidents  or  diseases  in 
which  life  is  threatened  by  a  temporary  paralysis  of  the  respiratory 
centres. 


THE  TECHNIQUE  OF  ANTISEPTIC  AND 
ASEPTIC  SURGERY. 

By  abpad  o,  OERSTER,  m.  d. 


L  Inpectioh,  its  Aobnts  and  Cabriebs. 

AfoDERN  sritflEiiY,  as  iindervtoiKl  luiJ  practised  (o-dav,  has  been  niude 
jK>ft>ib)e  by  two  tliiii}».-*.  One  was  the  lUHLitvery  (ifniia^^llu-sia  ;  ibt-  otbi-r, 
the  firm  e}tlabli.-ibrit«iitoi'  tbe  Listerian  principk'  uf  «irgt«tl  cleanlinesj*. 
The  chongci*  bmiight  about  by  tho  ^nenil  lutvptuufc  of  tJi*?  Listeriiin 
principle  are  rarely  realized  bv  that  younger  (jenoration  of  rtiirj^-^ins 
wbottu  medical  edui-atioii  wns  tiin-iliud  :it'U'r  IHSo.  The  terrun*  ul"  tbe 
Kiiiyieal  ]>raeti(i'  ^^\'  ihowt  former  diiys — terrors  wliicb  r^iirywm  and  piUieut 
faced  meekly  ;ind  in  TX«ifi;iiod  despair — such  as  miavoidnble  siip])uration, 
pyatniia,  iwptiuteniiii,  t^r}'Mi]K.-las,  tetuiius,  uuti,  ^rorst  uf  aXl,  hospital  gan- 
grene, are  «>  rare  tiuw  ibat  womo  nf  tliein,  notidily  bosiiital  piugrene, 
nmy  safely  be  declarwl  to  Im  extinct.  All  of  them  an  Umketl  upon 
now  a--*  exeepti<.mal  nml  always  dno  to  !!,•«•('«« I nablf  and  nvoidabU^  eoii- 
ditinripi.  Hence,  even  siippumtion  not  being  eunsltlered  an  unavoidable 
but  rather  an  iintisnul  eomplication,  ibe  p«i«sibility  of  its  tKTurrenoe  la 
all'tttefl  n  diminishing  share  in  the  determination  of  the  advisability  of 
all  operations. 

AdeiHiately  (o  [Kiiiit  out  tlic  enormous  pmctimt  gnin  due  to  mod- 
ern meth*>ds  as  eonijxiretl  with  pre-Listerian  rt'Sidts,  it  may  suffice  to 
stute  tliat,  aeeoniin^r  to  Liiidpiiintm-r,'  "SO  jwr  wnt.  of  all  wmmcLs" — 
treoted  in  Nueabaum';*  clinic  in  Munich — "werp  attacked  by  liospital 
tfaingrene.  Erysii>e!a>(  wna  the  order  of  the  day  (u  such  an  extent  that 
it>i  uocurrt-nee  ex:iuld  ahnuHl  have  Ix'cn  lookeil  upon  as  the  normal  ciHirse ; 
not  to  suture  any  st-alp-woiind  w;is  a  firm  jiririciple  ;  Iienling  l>y  primarj' 
union  did  not  vx\^,  acid  siiliirin<r  of  a  wound  would  have  t^itnplv  le<l  to 
retention  and  the  furtlier  encounijp'mcnt  of  cn'sipeias.  Within  one 
year  M  out  of  17  pntieate  subjected  to  amputatinu  died  uf  pyanuia;  to 
obsen'e  the  coursi'  of  a  com|M«uid  fracture  was  a  great  rarity  in  our 
clinic,  as  it  was  customan,-  to  perform  amputation  immediately,  othoT- 
vrii*  purulent  infectiuii,  hospitid  gangn*ne,  or  septioumia  led  to  a  fatal 
terminatiim  within  a  fvw  days."  In  VnlkinHnn's  clinic  at  Hatle  the 
n^oal  rate  of  mortality  in  roni]x)und  fnicture  was  -H)  per  <rent. 

To  illustrate  by  American  exani|)h'rt  we  may  mention  that  Aslihurst' 
in  1881  gives  a  mtc  of  mortality  of  28  per  cent,  after  100  major  ampn- 
tations  performed  by  himself,  judging  this  to  be  below  tbe  gt'oend 
average,  which  was  alwut  :J3  iht  cent. 


1  DtMlKk*  ZeiiMhr^  /Sr  Otimrpie,  1877. 
*  Bma/doptdui  of  Saryey,  toI.  i.  pL  617. 
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Wh:it  a  rltaiif^f^  h.t8  taken  plnco  »mcc  tlien  ia  attet^ted  hr  the  rctotrk- 
ftUle  iiiipmvi^mciit  in  ilif  dt-ath-ratc  after  all  fornia  of  o(«'niiivt'  M'..rlc 
To  give  an  in^tam-c,  it  may  Ik-  cUilfd  that  of  318  niajur  aiuiiiiiati-'iib 
dune  by  Volkniann  nmUrr  aniiw'piir  [in>miiiiotts,  *2M  rtist-f^  <'nilf<i  fatally ; 
that  is,  lus  rate  of  mortality  was  about  *J  |mt  t-cut'  iStill  aouther  iiad 
more  forcible  illuatration  oi  XXw  iatiiieiiw  of  anti:«-'|ittc  principle*  is  \\\t 
report  of  I>eauii4  <timpn?injf  1000  casci^  of  compound  irarture  trcalwl 
liy  hiiu  in  foar  laiyi*  nn!tn)iHililaii  hospitali',  ooverioji  a  ptTifKl  of  Mrveral 
years,  with  a  ilcntli-ratt;  from  ^y'jvtico-pyipmia  of  4  «f  1  p(T  wnL  nii*. 
i»  ill  niarki:^]  contract  tu  the  piiulif<ht-d  ix'|Mirt  iu  ure-antii^^piic  day^of 
the  Olnidiow  Hospital  of  St.  Petersnbarg,  where  the  (Kiith-nitc  n»rlnxl 
ns  high  Jis  Cift  per  (icnt.  in  1(M>  wwey  of  eompotintl  frartiires  ;  or  of  tlir 
IVau^ylvauia  Hospital  fi*om  1831  to  ISOI,  wbere  the  deitth-mte  was  44 
[ler  cent,  iti  1 16  Cain's  ;  i>r  of  the  New  York  Hik-ipital  thiring  the  saaw 
period,  where  the  mortality  waa  48  per  cent,  in  I2G  ca^cs.' 

A  eorrennonding  improvement  is  4lh^e^vahle  in  all  nihrr  branclHs  of 
BUi^cry.  Tne  large  cavities  of  tht  haman  body  are  fi^rk-jwly  iavad«l 
now,  tile  cranial  MUitent^  the  uleiini,  periLuneiini,  or  largt>  jotiit«  form  m> 
molt'  H  nnti  m-r  tiini/frr,  and  wnnt  UHwt  t*»  he  ttilUnl  llie  snTp.'on'!?  ''hirk" 
or  '*  inistortune  "  is  now  e»nsidei*ed  to  !)*•  the  dirert  ennt^otpieni-e  of  x 
Honnd  (ir  of  an  inipropt^r  techniijiie  of  clcinlinei^. 

In  nnolher  direction  f^reat  progress  for  the  better  hm  been  accumit 
materially  afiTecting  the  welfare  of  uutieuti!  and  hovpilal  economic^  iiul-- 
mneh  OA  llie  average  dunition  of  lime  nce<hKi  for  caring  nictei  Hnrgital 
complaints  rtquiring  operation  has  btcn  materially  redut*d,  To  give  a 
typical  illuistnition,  it  may  anttice  to  nny  that  where  in  former  day;!  d'-' 
to  »\x  months  were  consnmed  in  healing  the  wonnd  after  nblation  "I  1 ' . 
nianimrt,  two  to  four  weeks  are  at  pre«;n(  amply  Rnlliciciii  for  ihi'  pnr|»oN'. 

It  is  a  matter  of  euriuuit  intereitt  to  Ree  the  laUirious  crmipilation  n^ 
Statistical  table!*  contained  in  many  of  llie  older  works  ou  siirgerj', 
which  (he  inHiiemv  of  ihe  exiernid  leinjK'Ritnre,  the  !r(^lH>ii.s,  li;in<nii-ir 
pressure,  sox,  niilionality,  or  nu^-  exerted  npnn  the  snercss  of  oixiRiliiri 
h  seriously  ecmsidered.  We  know  to-day  that  the  healing  of  a  wound 
iii  entirely  uninihicnced  by  these  as  well  as  by  other  factor?  formerly  e«>ii- 
flidered  important,  such  as,  for  instance,  constiliitionfll  taint  or  individoal 
predisposition.  This  cliange  for  the  better  is  «>lely  due  to  our  kntfw- 
ledge  that,  like  fermentation  ami  putrefaetion,  the  infection  of  wound.*  i» 
directly  due  to  the  inijHirtation  mid  ]>iMlireration  of  minute  urguaieini- 
l'rot(H-t  the  wound  from  Ihe^e  oi-gtmisniK  and  it  will  liesil  kindly  in  a 
tulx'ivnloiij*,  tniihilitie,  or  cancerous  nd>ject  in  man  and  womau,  io  iJ 
yuiuig  ami  old. 

a,  ATMwPirKRic  AXD  Contact  Isfrttios. — ^The  belief  that  the 
air  may  be,  and  nften  is,  the  medium  of  the  tnmsiMirtation  of  niori)iJ 
agents  is  as  old  n^  human  tmdition.  The  kn'tM-hilge  thai  the  ei»urH'u( 
snlieiilaiieoii-^  injuries  is  widelv  diftcrcnt  from  that  of  o]>eii  woiinds 
clearly  expressed  by  John  Hniiler,  •'imx!  wIiok-  time  it  has  atisiuncd  lli 
character  of  a  surgical  tenet.  Yet  the  nature  of  the  precise  ngent  rtm- 
taiiied  in  the  atmospheric  air,  and  notorionsly  injurious  to  wouimM 
tissues,  remained  a  mystery.     Malgaigne's  exiH-rinictit  of  pumpiiig  liw 

'  Obvnt:  Dk  Ampiilniion^,  elr.,  llnllr,  1883. 
*  Phitad.  Mtdimi  Xtvt,  April  I'd,  li^SU. 
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Mibciitoncoua  tifsue  of  animals  full  of  ntniosphoric  air,  thus  rendering 
thvia  eiu|)hy»*-'inuUnis,  Iheu  fracturijijf  Ijoiitsi,  Jividiug  siibrmiiniimsly 
It'iulona,  flc,  wiUioiit  iirmitminjj  Mi|i|)iiraliim,  only  sitviiJ  tnlhirkmi  the 
myatei^'. 

It  19  Lister's  iininurUil  mrrit  to  Imve  directaMl  tiurg-iwil  L'lu.k'iivnr  into 
the  riji^t  channels  in  iitiliziiij;  iUp  hints  affbrdetl  by  the  labors  of  Pasitour 
and  otber!^  lie  shouetl  tlut  the  dtx.'onijm^'itioti  of  dead  urgauic  snt>- 
staners  u<  <luc>  not  lo  the  ^-HHtu^,  bnt  t'>  iiit'identiLl  iind  curpur^ndar^ 
eh'nH'nIi*  tliKitin^  in  the  air.  As  a  dirort  oiitonme  of  the  thc<ir\'  that 
disturbaneus  in  tin;  healing  of  a  wtmnd  were  pixKiueed  by  a  M>rt  of  fer- 
mentation analogous  with  the  depiimp»»itioD  (jhscn'ed  in  dead  ni^piuio 
matter,  Lister  endeavored  to  destroy  the  n<H'iious  eoutent*  of  the  air  by 
llie  use  of  hiti  earbtdie  i^pray,  and  wimjjfhl,  furtlnT.  to  prevent  the  ingresw 
of  these  organisms  into  the  wounds  by  the  emjdoymeiit  of  various  (Hflu- 
sive  mwLiures,  the  linal  form  of  whieli,  the  typiml  Lister  dres^iitf;,  iwo- 
hitioni»xI  sui^TV.  Thoiifth  tlie  iheorv  hiekwl  wientifie  eontinnrilloii, 
the  enormous  improvement  of  the  results  of  sni-gieal  operation*  done 
umler  Lister's  prei«iitionH,  as  conijianHl  with  former  (uies,  was  very  ap}>a- 
rent  to  eandid  ohs^-rvers. 

The  tieree  ami  unpliilo-<i>phi(»l  onpoitition  of  Lister's  eountrymen  did 
not.  pn'venl.  \''olkniiiMn  fi-oni  studying  and  tH-nefiting  by  the  lu-w  light 
issuinfj;  from  S-olland,  and  to  his  inireser\*ed  and  gi^nernus  Approbation 
U  due  tlic  rapid  aeeeptuuee  of  Lister's  priuriple  llmiughout  uennuiiy, 
llie  routinent  of  Europe,  and  Ainericii.  To  Enghinil  IwIojigH  the  doid)t- 
ftil  di.-itiiK-tion  of  harboring  the  last  remnants  of  a  truculent  ueg-ation  of 
wlia!  ilic  gnili-fol  worh!  lias  learned  tii  value  us  a  gnat  beneiiietion  to 
BuHV'ring  huiniuilty. 

As  betiire  iiieulioned,  Lifter's  theory  laektHl  seif'iitille  pnwif  long  afier 
its  great  utility  liad  l>een  abundantly  |>mven  in  sui^ieal  pnieliee.  'I'he 
actual  seieiitilie  demoustnition  of  the  miem-orgaulc^ms  eaa<^iug  wound- 
infeetion,  tlieir  semnition  and  ela-vsitieatiim  hv  seeondary  eultuiv,  in 
abort,  their  natural  bi-itary,  are  the  out^-onie  of  the  method*  of  r»?seaivh  oiTjf- 
iuated  by  Itobert  Km-li.  whii  furnislml  the  long-laeking  scientifie  pnMif 
of  the  eoiTcetncsrt  of  the  Llsterian  tiicory. 

Bacterioh>gy  has  shown  that  ttie  air  e«jntalns  various  mici\)-<:>rganisrmj 
in  vari-ing  pniiiortions  and  (juantilies,  the  variations  being  ver\'  great 
undiT  diH'en-nt  cin-umstanees.  While  bncteria  and  eoet^i  prevail  In  the 
air  of  inliabite<l  dwellings,  the  sgstres  of  moidd  and  the  fungi  of  tdeobolic 
fermentation  (brm  the  Tuajorlty  of  the  miero-orgauism?  eontnined  in  the 
0[ien  air. 

Wo  know  that  the  air  of  eities  eiuitnins  moiv  gi^rms  than  that  of  the 
country ;  that  in  dry  ^veather  there  are  more  germs  HiHiling  in  tlu-  air 
than  in  ruiuy  weather ;  antl  liiat  the  air  wirries  more  germs  when  there 
is  wind  than  when  it  is  irabn.  The  air  in  mid-iH-ean,  on  toj)  of  the  highest 
mountains,  and  in  thi-  middle  of  lfiTg«>  tracts  of  uninhabited  damp  foit-sts 
i.-s  praetiually  genu-free.  A  sea-breeze  earriea  fewer  germs  than  a  land- 
hrtvze.' 

These  facts  point  irresistibly  to   the  assumjition,  now  abundantly 

Hondorelli-MaoKeri :  "  Variauoni  niimericlie  Jw!  iiiii.TO-'jniutustiii  nelf  arJB,  i-uV' 
Aai  dfir  Aeadmma,  fit.,  CalaniJi,  188R,  8cr.  lU.  T.  Jtx. :  Ulft-lnjMin :  "  LuCtiialersochun- 
gen,"  Arth.fir  ffygtatt,  Bd.  vUi.,  18(«,  p.  262. 
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proven,  that  the  nidtiit  of  all  niiniitc  organtsni!)  h  not  tli<^  air — th&t  thctl 
are  not  lired  in  tin*  air,  us  forim-rlv  helievutl,  but  timt  llieir  bn-eding- ' 
pliUf-s  :irp  to  Im-  liKikiid  IVir  in  nr^iiiic  Hiilit4)uiiii<s,  niainly  on  ihi*  siiHafc 
of  llie  wiiili,  wlienw  tlwy  iine  iicctisiniKilIy  find  I<-tiijK'rarilv  (li>i|iIiKip<I  tti>j 
iloat  in  tliu  aw.  As  si>un  m  llie  ili^tiirljing  ugenttj  t>ulK;iiJf  tttc  tiiuting] 
germs  will  settle  hack  on  the  surface. 

Organic  gemifi  «-ilI  best  float  in  air  when  they  assume  the  form  of  <lr 
|)owdcr  or  nf  diist ;  ami  Nae^eli  has  tlemoutftrotecl  that  they  will  nrver] 
enter  the  uir  from  fluid  HK-diu  by  the  iD*tnimeiitaIity  nf  unliiian'  mc'''i'-%i 
KUutiaML'oniiiinii  \tiiHlsorilmftKorair,     Ht-iici-  (Ih- iH-lJet' that  ^-wer-^-^^j 
may  cjitLst?  infections  (Uscibirs  iw  prnnieoii!?,  u.<  the  stinkinf;  air  of  a  finmpi 
ttewur  couUuns,  as  a  nile,  fewer  germs  tlian  tlte  be#l  ventilated  or  uuvrD*J 
tilnted  dwelling  cir  tlie  open  Hireet.     To  IxHTtiue  iliiiieenaiB  the  eunteDt 
of  the  sewer  or  wnter-ciosct  niiLst  he  first  dried,  then  pidvenzod,  urn 
finally  waHtil  in  air.'      It   may  be  adiled  that  niiero-or>r-inism»  may  li 
carried  fnmi  liqni<l  nii'<liu  into,  and  remain  suspemln)  in,  (he  alnlos[>h^r«| 
by  iuciilinatc'ly  strong  wind-,  such  a*  pix-vall  dmnnij  siornis.     Tlii^ 
ex]>lain('d  by  the  tendeney  of  stronp  wiodn  to  dafih  ^valer  apiinst  shor 
to  make  the  waves  break,  and  thus  to  produce  spray,  whieh  i*  rnidilj 
tnui!f|H)rted  by  hi{{ii  wimW 

In  fnrlher  (Ninfinnation  of  the  fact  that  dryni-st;  and  agitation  of  H 
air  favor  the  inerease  of  the  niiinVM-r  of  niirro-organifims  enntaiiml  in  it 
may  he  mentioned  tlie  fae(5  that  Condorelli-Miiiigeri  found  in  the  air  nf  j 
Oitaniaa  dei-iiled  incn'U!%  of  germs  at  time^whcn  a  fair  or  other  pojnilii 
gathering  was  held.     The  relative  number  of  gerniii  will  rapidly  incrai 
in  thp  air  of  workshops  ai>er  work  has  i-onimeneed,  and  ihc  sjiiiic  tiling 
is  ohwrvetl  as  to  the  air  of  Imrniek.-,  hospital  wanl?,  and  liwellitip-  tJiortUj 
after  their  lieinji;  swept  and  dnsteil.     Aci-oniiiig  lo  Hessf,  in  (he  air  I'tf 
scho(d-ntom?7i,  oripinnlly  i-mitaining  SOl'Mj  gemi^i  per  cubic  metre,  (1 
Dtunber  will  increaw  to  20,0(.>0  diuriug  tclnwl-hours,  and  to  40,000  whrB 
the  eliildreii  leave  srhfKiI. 

It  i»  of  eontitderalile  iiiteret*t  to  nut«  that  tho  hrtalh  of  boallhy  add 
dtmrnHxl  aninads  or  himntn  helngs,  'x*  il  however  foni,  has  never  bef-nJ 
found  to  contain  mioi-o-orjpinisms.     The  moittt  surfaeen  nf  the  hronchij 
and  huigi>  aet  an  a  tilterUy  whicb  germs  earri».Hl  into  the  re?-pinilt>n"  tract] 
are  rctainttl,  the  expiii'd  air  In-ing  alniiwl  enttri'ly  frte  fmni  germs.* 

Tims  we  find  tmit  all  microbes  found  suspended  in  air  are  tleri^** 
from  the  exposed  surfaees  of  organie  material.  In  examining  the  rplativr ' 
pi-oiiortion  of  living  germs  contained  iu  sputa,  pns,  street-dirt,  slops,  and 
lliu  water  of  ojk'u  sewers  and  mnuls  we  eueounler  tndy  apjmlling  (pu«i-| 
titii-s,  an<]  far  outnumbering  anything  ever  found  in  (lie  ioule^t  atniy-i 
sphere.  Aeeonling  to  the  tTe«earehes  made  hv  the  li<'rlin  Hvgifiii&< 
Iii.s(itute,  each  cubic  eentimelre  of  llie  water  of  the  river  Spnv  e^tutainil 
from  :i:iO*)  to  1^4,000  pernio',  the  avenige  being  ;t7,ri2.5.'  Theiv  an-  in] 
wicli  drop  of  pus  millions  of  microbes,  and  Mmiliir  pro|>oi"tious  pn-vail  as 
to  every  kind  of  deiManj>obing  orguitie  malarial,     t'onijuinil  witli  lliifr 


'  Petri :  "  Eia«  iicuo  Mvibodo,  Bnctvrien-pDtvsparea,  utie-, 
'  FonUii :   irrotei,  1888,  Nw.  -13  nrxl  .50. 


'  ZciUeAnfi fir Sfyirutlffft. 


*8tntva:  "Htir  rolMcncodm  micwlw djuj»  I'liirMpir*,"  Annaia  rff  find.  fl«**, 
1888.  n.  -m. 

*  Schimiuelbutch :  Atp(MKt  WuttdbeluunHHug,  p.  IS. 
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tlie  40,000  (terms  found  in  a  cubic  mctiv  of  the  vitint<>d  air  of  a  lecture* 
nnmi  arL-  irulv  iiwiynitifaiit. 

With  \UvH-  fiiftf^  ill  \]vv,\  tliK  fltiitonietit  may  rtwlilv  be  accepted  that 
confnri  of  a  wound  wjlli  any  of  tlicsf  substaiiit-es  will  involve  a  much 
greatur  cliaiit«  of  infcL'tion  than  fximsiiR'  to  atnio.s|>heric  air.  And  long 
Before  acUml  proof  of  thow;  filiations  existal,  the  results  of  actual 
practice  had  demonstrated  tluit  Lister's  fears  of  aerial  iiil'cctiou  were 
cxu|!x«ratcd.  Ili-iu'f  IliL-  t»irlv  iibamlunnient  i»f  the  eurbolic  spruy  and 
the  later  one  t>f  irrigiition.  The  only  prfoantion  woith  taking  ajpiinst 
the  {KtRgibility  of  atmospheric  cuutanii nation  of  a  wound  in  the  avoidance 
of  acts  tending  to  atir  up  dust  Sweeping,  duHting,  and  ventilating  of 
localities  to  Iw  aliorlly  iwwl  for  operative  work  is  ini])r«|M^r.  These  pro- 
ctnlunw  should  lie  gone  thmugh  with  ilir  enough  ahead  of  the  time  of 
operation  tn  [wrmit  the  laying  of  thp  particle.'*  of  dust  bcfrirc  the  o|x;m- 
ti<tn  begins.  Should  time  be  hickir>g  to  fulHl  thi.s  ivitKlition,  it  will  be 
best  not  to  disturb  iiriy  hanging  «ir  piece  of  furniture,  not  lo  (»pt'n  doors 
and  windoM'i*  sinuiltaneously  ;  in  sliort,  to  avoid  ever}'thing  (ending  to 
?tir  np  (ht-Jt. 

A,  JNKWTIVB  AoF.NTS. — As  the  subject  of  surgical  hacteriiilog)'  has 
received  adeipiatf  treatment  in  the  preceding  articles  of  this  work,  it  uill 
Im'  wuHicirnt  lo  point  out  the  praoticnl  onteonie  of  llic  laUirw  of  llic  bite- 
^i»riotugist  aj(  far  as  they  concern  the  surgeon.  Though  it  is  known  that 
certain  ^ibstunce^,  organic  and  inurgunic,  injct.rtt'd  inl<i  living  animal 
tissiip-i.  am  apt  to  i^ni^tc  a  prnccA>i  simdar  to  niicnibial  suppuration,  it  is 
jurf  a^i  well  known  that  this  manner  of  <rau.-^tiou  is  verj-  rare,  and  in  no 
wiMC  oomjiamble  iis  ro  frequency  and  genend  im])orlance  with  ihc  fnmis 
of  pnigre^wive  ^iippnnttiiHi  directly  dependent  upon  tht-  action  uf  the 
varionK  jiyogcnic  iinciMHirgtniisnis,  The  ovcrwhchning  iiiiijority  of  sn]i- 
purations,  and  other  disturlMinccs  of  a  similar  nature  to  which  tlic  human 
tissues  are  subject,  certainly  depend  upon  the  direct  influence  of  piithu- 
genic  genns  iin|mrte<l  fnmi  without.  Their  prolifenition  and  tlu'  liicjil 
and  general  ctfei-t  of  their  prodncts  con-*titnte  wh»t  are  Itrmrd  ''infec- 
tion "  and  "  disease  ;  "  that  i-s  1  progresuve  development  of  symptoms 
well  defined  and  lypiciU.  Thia  proffrvssici-  chanicter  of  the  .^ymjttoms 
accompanying  the  lodgement  and  prtdifcration  of  [lathogcnic  orgsmlmid 
in  the  living  tissues  is  wliat  distingnij>hi>--*  an  infectious  jiroecss  from  other 

SroccjBos  iiimilar  to,  but  essentially  diffcw^nt  from,  the  former,  and  pro- 
uced  by  clK'ini(.id,  niin'haiiical,  or  caloric  agencies. 
With  a  full  un(h'iNt;inding  of  the  ovfrwhclniing  im|tnrlance  of  the 
microbial  factor  in  pniducing  certain  morbid  states,  it  would  vet  be  one- 
Bidctl  to  attribute  the  pnKluction  of  these  morbid  c>onditioii.s  to  the  preir- 
encc  of  laicrobcA  atone,  ami  lo  nothing  elric.     Although  we  admit  that 
ordinarily  there  cannot  in:  suppuration  without  miritibts,  we  know,  on 
tlic  other  hand,  that  the  jhvwhi-c  of  micnilH-?-  in  itst;lf  will  often  fnil  to 
jOBUs^  suppiinilion  nnlcs-*  the  state  of  the  tissued  thcmsiclveH  or  the  gcncnil 
^-atatc  of  liealih  favors  their  germination.     In  what  this  pi-etlis[M>silion  of 
certain  tissues  of  a  body  enitisists  we  do  not  know ;  nor  «m  we  pocsitivcly 
define  why  the  same  individual  will  show  different  dcgrccfi  of  resistance 
to  the  same  form  of  infection  at  different  times.     So  much,  however,  is 
filirlv  certain,  that  to  account  for  the  various  forms  of  microbial  infec- 
tion we  mUHt  ait-iimo  two  nearly  otpinlly  in)]>ortant  factors:  First,  the 
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lodfctDcnt  of  pathogenic  orgauisms  wiihin  the  living  tissoos ;  and, 
ondly,  a  cunditiou  of  thei*e  tissues  favorable  to  the  dcvtdupmtmt 
ninlti])tk>ali()ii  nf  micmhial  growth.     To  ilIiiFttmt4-  thii^  n^lutioti  of  iliiiij 
it  may  suffico  to  mention  the  marked  prcdis)>a<itioQ  l<J  »uppiirativc  pr 
ccs^cij  obrwrveil  in  (liitlwttiH  nioUitUB. 


n.  Disinfection  and  Stebiuzatiom. 

Forenioift  nnionj;  tlwr  niciiits  frtr  (lisinfiM-tlon  s-taml  the  honielv 
thoiX'Uglily  eflifient  ami  si^uatl  lutthwls  of  mfduiHU-nt  uurifieatioit, 
for  iiiirtaiicf^',  niaeenitioii,  .stTiibbiiig,  \va.4uug,  t^raping,  .shaving,  vniii 
without  the  aid  of  emollients,  among  which  the  principrtl  one  ijt 
Being  aware  of  the  fact  that  the  s|wirse  number  of  iufei>tioas  germs  n* 
tiiined  in  the  air  i.s  tar  outnumbered  by  the  million-'  at'  mtenrlics  imiw 
porated  with  the  varioun  forms  of  gro&s  fdlh  and  dirt  adheivnt  to  altiif 
every  snrfaw  exposi'd  to  eonlart  witli  llie  outer  world,  our  prinei|«l 
cndi-avoi"  at  disinfoetion  must  he  directed,  in  the  first  phuv,  toMunl  i\ 
removal  uf  th(>se  groHtt  luinjm  of  JiUIi.  How  muc^h  nui  \h!  artHmipHfJii 
in  Tiiirgcrs'  hy  uieituH  nf  the.-*  simple  methoii-i  was  fir>t  deniouftnitctl 
the  brilliant  residt.-*  of  men  lik*"  I^w^m  Tail,  who^ie  IT-Ilance  wari  |iI:m 
iihnnst  exclusively  u)K>n  ordinary  meoenre^  of  perHinnL  and  donu-H 
elcanliness,  Tho  mcchaiiicaf  removal  of  thf  tfreat  b\i(k  of  vticiY^iitil  dm 
froui  the  objwts  to  be  bivugbt  in  contact  with  a  wuuau  ur  the  rno*t  i$ 
jtortnnt  prrjmraini'^  act  oj  all  fonim  of  ifininjWdnu. 

McthmLs  of  chemical  di-infoirtion  have  undergone  manifold  chat 
since  tlie  days  of  the  universal  reign  of  c-arlmhc  acid.  Formerly,  s*iii 
d«.Hwh»n/,ing  ngent^^  wci-e  con»ldeivd  gond  tliBinfe<iantc,  and  ll»e  \-:ituatii| 
of  llie  meritrt  of  the  variouft  dii4infectaut.>^  was  cxtn-mely  micnticid.  W 
owe  the  more  correct  apprceiatinn  of  tlie  ^^lhlc  of  thex-  subntano-^  to  il 
lubor»  of  Koch,  who  by  pure  culture  taught  uts  to  isolate  the  sever 
si)ecies  of  |«itltn^i'uclir  g^^^.'^,  and  showed  ns  how  to  recogniw  their  dif 
ferent  vegetative  fomis. 

Some  of  tliet^c  microbes  nrc  productive  of  Kjiores  ;  otlK?rs  are  s|ion.'le<8. 
In  genend,  it  mav   l)c  wud  tlnit   the  spores  of  micrf»-organi.-'Ui;~  otler 
much  greater  resistance  to  disinfecting  agents  than  the  molher-pla^ 
and,  furthermore,  it  wns  lenrne*!  that  the  different  ?peeifi9  of  mier 
also  difler  from  each  other  mattTiidly  in  thi»  rc*>pect. 

In  CAtiinatiiig    the    bactenciilal  value   of  a    chemicul  di^infecliinl  * 
niimlwr  of  pn'onitioiiH '  have  to  1h'  (tbserved  to  eliuiinate  rrmrfi,  and  di*^ 
crimination  must  be  uiied    in  np]>lying  ihe  rt^nlti*  ihti;*  gitined  to 
actual  condition!-  met  with  by  the  Kiirgcon  in  hin  pmctice. 

Another  fantor  malcriidly  influencing  tin-  development  of  mt( 
i*  the  ppesenoe  nr  abseiK'e  of  certain  csirrtinal  cundilions  nwc*«ark' 
their  pnilifcration.     A  suitable  jialudnm,  a  t*rtain  (|iuintily  of  nmuJur 
and  a  certain  temiH'niturv  are  indi*pen«ible.      IVitMiwur  one  or  mo(r ' 
IhfM:  comliifojix,  nnd  the  micritlns  leill  either  pcruth  or  their  growth  irUt ' 
rebinietl. 

For  ascertaining  the  relative  value  of  a  number  of  the  eoniroon  dis- 
infectants, as  to  tlieir  power  uf  ivtanling  iKictcrial  growth,  KtK*h  N'li-ctijd 
the  s|)ores  of  the  anthmx  hiieillu.a,  one  i>f  the  most  resistant  form*  of 

'  Oeii|M,-tt :  "  Ziir  Ldire  von  den  AnlU>plkiit,"  Btrl  JUin.  Woelutadtrifly  1889,  S* 
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pailnigenetio  bacteria.    The  results  of  his  iiivesligation  are  contained  in 
the  foDon'ing  table : 


lu  tli«  proportloa  of— 


Birhlflrids  of  mercury 

Oil  uf  DiiK^larO  .    .    .    , 
Am^iKtc  of  potesh  .    . 

Thymoi      

Oil  uf  tarp«ntiiw  '   .   . 

Usmicacid 

Oil  of  cloves  .    .    .    .   . 

PMasb  toftp 

Iodine    ...... 

Rnlicylir  nod     .    .    .  . 

Cumplior 

£lM!»Jv|)(ol 

Batu     

Beonuc  ftdd 

Broroiue 

CbloriiK 

Penauu^Mi.  potash  ■ 
Boncic  ucift  .    .    . 

CVHmlic  Bcid     .    .        . 

Quinine      

L'htoralc  of  (KiUuh    .    . 

Alcohol       

Cooking  salt 


Gniwlh  markedly 

Ennra  b— iWhb 

CtiBvtvU. 

vf  gimrtli. 

1,600,0CM 

I 

soaooo 

333,000 

1 

33,000 

100^0(10 

1 

10,000 

»0,000 

"5.000 

6,000 

6.000 

6.000 

6,000 

1 

1,000 

S.300 

1 

1,600 

S.5W 

1 

1,250 

S^ 

I 

1,000 

2.000 

1 

700 

3,000 

1.500 

1.60Q 

1,400 

i,iy» 

1 

800 

1.2o0 

1 

S50 

S30 

1 

625 

S50 

100 

1 

12.5 

«4 

T(  iw  wi'II  (o  remi'iiilKT  (Imt  this  tjible  sliowg  i>iily  thi*  cITl'ot  iif  a  niirnluT 
of  chniiirtilsiLs  to  tlipir  infliiciuT  in  ivtaniinr/  t>r  cfui'kiiif/  the  et'niiituilion 
of  antliRLX  spores,  and  not  at  all  their  caiiacity  of  kiUiuff  thf^-'  sp»_ir«i. 
It  i»  much  eniiier  to  chfrk  the  i^niwth  of  buoteria  than  to  kill  them, 
especially  to  kill  th*?m  within  n  few  minuter,  which  is  an  e*aontinl  con- 
dition of  the  praotical  utility  uf  a  pfrrniieidal  agent. 

The  mortt  im[M»rtiint  (»f  ail  Ivaelcriouhvl  a^t'ntft,  Ixraiise  ca.«ily  pro- 
cured, nipidly  enective,  and  practieat,  xii  /uttt.  It  can  be  u^  in  tho 
form  of — 

1.  The  actual  ('aintery; 

2.  Boiling:  wat4!r ; 

3.  Steam; 

4.  Hot  air. 

The  aetiial  eautcry  ia  one  of  the  most  aneient  and  most  effective  dia- 
infcrtants.  It  must  siifti<^e  me-i-ely  to  mention  it  here,  as  it  properly 
beloiu^  to  the  subject  iif  ownitivf  techni(|ue. 

Of  the  other  npentH,  hnifiuif  tratrr  dener^'es  to  lie  plaeied  first  of  all. 
An  to  itit  haHeficiHal  rafur,  it  U  i:noicn  thnf  if  will  UiU  itporcn  of  anthrax 
in  two  miiiuteti,  and  wifJ  de^rotf  tbf  vnjeiaiirv  foi-viv  of  any  coccii-x  itr 
Inicieria  in  from  onf  io  Jif  iteconffn. 

Kext  in  importance  ifi  ftcam,  which,  to  be  fully  effiHitive,  must  not  be 
mixed  with  air,  hut  ought  tn  be  ptire  and  "  mturatrd.*'  Steam  can  be 
used  in  several  ways,  either  quienrmt  or  movinff ;  it  can  be  used  tinder 
inprfttJirtt  iirrttmre  or  aujterfwtiifii.  t")f  these  sevenJ  fonns,  movtny  »lea7n 
hn>j  l>een  fntind  most  iisefnlj  ntid  it  will  kill  anthrax  spores  in  from  five  to 
tifte^-n  minutes. 
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Less  effective  than  steam  is  hot  air,  to  which,  at  a  temperature  of  140° 
Celsius,  spores  will  succumb  only  after  an  exposure  of  ihree  hours. 
Another  great  drawback  of  hot  air  is  its  great  inferiority  of  penetration 
as  compared  with  boiling  water  and  flowing  steam.' 

The  bactenctdai  value  of  the  commonly  employed  chemicals  of  sur- 
gery falls  far  below  that  of  the  caloric  agents  just  enumerated.  There 
are  very  few  chemicals  which  even  in  a  concentrated  state  will  destroy 
anthrax  spores  within  twenty-four  hours.    Of  these  may  be  mentioned — 

Bichloride  of  mercury, 

Iodine, 

Chlorine, 

Bromine, 

Trichloride  of  iodine, 

Cresol  mixed  with  sulphuric  acid. 

Of  chemicals  that  require  a  much  longer  time  to  kill  anthnut  spores 
there  are — 

Carbolic  acid,  5  :  100. 

Creoline, 

Ligneous  vinegar,  2  days. 

Chlorate  of  lime,  5 :  100,  5    " 

Turpentine,  " 

Formic  acid,  " 

Chloride  of  iron,  5  :  100,        " 

Quinine  mur.,  1  :  100,     10    " 

Arscnious  acid,  1 :  1000,         " 

Muriatic  acid,  2  :  100,  « 

Ether,  sulphuric,  30    " 

Among  substances  that  oven  after  months  have  exerted  no  influence 
whatever  upon  the  vitality  of  the  spores  of  the  bacillus  of  anthrax,  there 
are — 

Absolute  alcohol. 

Distilled  water, 

Chloroform, 

Glycerin, 

Benzoic  acid. 

Ammonia, 

Concentrated  solution  of  cooking  salt, 

Chlorate  of  potass.  (5  :  100), 

Alum, 

Borax. 

These  lists  demonstrate  the  remarkable  resisting  power  of  upores  to  the 
various  chemical  disinfectants.  The  vegetative  forms  of  ]>ath(^netic  micro- 
organisms, the  bacilli  and  cocci,  show  a  much  lower  degree  of  vitality, 
and  will  more  easily  succumb  to  the  effects  of  even  the  weaker  chcniicak- 
But  under  the  most  favorable  conditions  their  effect  is  not  nearly  as 
rapid  as  that  of  boiling  Avater,  Avhich  will  destroy  the  more  resistaot 
spores  in  from  two  to  Jive  minutes,  while  the  effect  of  a  1  :  1000  solu- 
tion of  bichloride  of  mercury  upon  the  much  less  resistant  bacilli  of 
anthrax  or  \i\Kin  the  staphylococcus  pyogenes  is  not  assuredly  destructive 
in  titteen  minutes  (Gep]>crt). 

'  Wolfhiigel :  Mittheilungen  uus  dan  Kait.  OemmdheiUantt,  1881. 
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It  wai<  {lointiwl  ntit  bcfiire  that  th<?  iiiu|ii:)lific-(I  a|)plicnt)nn  nf  tlit; 
re3>ii1ti!i  of  expcrinK-nt  to  the  cowlitions  of  actual  -iiir^nwif  practice  would 
lead  to  i«.'ru)ii5  urixtr.  Whilu  in  t'.\[K'riini.'ul  n  small  (jtianlity  of  bacilli 
gninet)  bv  jiiipt'  (•iilturc  hikI  etrnktil  into  a  ^Iii^jlf  ilin-.ul  of  silk  is  cxixiHcd 
to  the  c6ecL  of  a  larj^  volume  of  the  fi>;niuei(Lil  soluliuii,  in  .-lurgifal  pruc- 
tioe  enormous  ina.'fses  of  variou;^  microbet),  iii)I)(Hl(li-<l  in  »olid  .ind  i*etn\- 
aolid  ti**ue!*,  sloughs,  scatj*,  bloixi,  fleets,  grease,  and  dirt,  are  encoiiiiUTcfl 
by  a  liinilMi  i]iiaiitity  of  the  germicide.  Whili-  in  tlic  experiment  tlie 
germicide  will  pcnetrnle,  reach,  and  Imtlie  every  single  imlividual  of  iho 
micro-oi'g:ini--*ni.s  in  piiiftlw — for  instunee,  in  a  siippuniting  wound — 
only  a  very  limiteil  i|UJinlitv  of  the  vjist  inasHoF  uf  niieixiliial  niadu-  « ill 
oonie  in  actual  contact  with  the  solution.  Finally,  where  under  ex- 
perimental conditions  the  chemical  action  of  the  germicide  is  untni- 
pnircd  hy  accidental  dijiltirbjinec,  here,  in  the  wound,  most  of  the  airtive 
principle  of  the  solution  will  be  neutralized  by  contact  with  albu- 
minoid wtnuHtnentfi  of  the  (as.*ue*«  and  diticharges.  Hence  it  follows 
that  the  theoretical  results  of  experiment  as  to  the  value  nf  this  or 
that  germicide  mu^l  diltef  luuteriully  from  lliose  gained  iu  ucIuliI 
practir-e. 

The  principal  substancea  that  fnisirate  the  usefulne**  of  germicidal 
afpieons  Holutluns  are,  first,  a  cotttuitf  or  tuimixhirr  o/J'nffif  mritia'  ini|»fii- 
etrnble  to  ^vate^ ;  and,  secondly, /Ap  ffMiojjiH.  contaiiuti  in  Iniiiiiin  lisriues 
and  their  rlif>chai"ges,  which,  united  with  pome  of  the  strongest  metallic 
germicide^;,  changes  them  to  inert  albuminates  and  aanihilntea  their  ger- 
micidal pniperties. 

In  etitiniating  the  practical  utility  of  the  varioup  methnda  of  du^in- 
fection  two  cpiestion*  are  of  the  utmost  im]>ortancc :  Firirf,  How 
much  time  i:*  coni*umed  by  the  ])rocednro  to  be  eHective?  and,  nfcomUt/, 
Will  not  the  objects  trj  Ik-  dLsinfectetl  lje  danijiged  by  the  pfoce.-^-*  ?  Where 
the  proces*  mn-t  be  su-complished  in  a  few  minutes,  germieidal  sohitiom* 
are  entirely  inadetj  uale,  while  l>oiling  la  jK^-fectly  sat  in  factory.  Where 
metal  instruments  are  to  be  disinfeeti'd,  cornwive  subliraale,  for  instance, 
is  iiiaiimi-jtible,  but  in  the  di«infwlion  of  (lie  t*kiii  of  jinlient  and  ■anr- 
gei^n  boiling  water  would  not  be  piiiper  or  iignn-jdile.  Thus  it  will  be 
«oen  that  tin-  external  conditions  inHiicneing  disinfrtiion  are  variahio, 
and  tltal  under  elmnging  conditions  a  variation  of  the  pmce.***  of  disin- 
fection nuiwt  take  place.  Often — in  fact,  a.s  a  nile — t^veral  of  the  known 
methods  of  sterilization  have  to  l»e  combined,  their  appliwition  being 
either  simultaneous  or  suoccisive.  To  illustnite  this  we  may  meutiim 
that  the  patient's  skin,  ft>r  instance,  is  first  maccnitc<l.  then  shaved, 
ecrubbwl,  freed  from  grc-aso  by  etlier,  and  tinally  expose*!  to  bichloride 
of  mereurv  ;  or  the  In^lniments  an-  first  soakitl,  tlicn  scrubbed,  ptdiiihed, 
finally  boiled  in  tuxb  solution,  and  so  forth. 


in  Olbamsino  op  the  Skin  and  op  Mucous  Surfaces. 

The  surfaci-  of  the  human  body  Ir-  a  vrry  hntlied  for  the  pni|Riga(ion 
of  a  great  variety  of  miero-oi^mismw.  With  the  aid  of  a  little  nirthyl- 
ene  blue  it  can  be  readily  shown  tliat  the  surface  of  the  fkiii,  even  of 
a  very  cicanlv  iwrson,  is  literally  swarming  with  fungi,  Ijaeilli,  and  i-ot^i. 
The  predominance  of  this  or'tliat  microbe  is  determine<l  by  the  habits, 
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ooRiiitatiDn,  ami  »tntv  uf  liciilth  of  the  intliviiliiul.'     liain'  plaff^,  as  Uiej 
head,  nmipitrt,  eu*.,  ami  esiMM-Ially  the  imnuHliato  neigh lKirli(K»cl  of  tiie; 
uatural  ajK.TUirc'»  of  the  IxHly,  are  verj-  rieJi  in  mirrolx'S,  wUit-h  bt'Wiuwi 
noiahly  iniilli|ilic!d  whcm-vrr  evi-ti  a  i*lipht   dUliirlianrf  of  thf  uonnol 
state  of  liealih  of  any  portion  of  the  ?kin  o<x-iirs.     Swrating  or  a  sW^U 
oularrlial    or   (s-»>iiialoUK    I'lHiilltiou   favru's  tlir    iiiullijiliaiti(<ii  of  Uicir 
growth  to  itn  iiK-n-^lililo  p\t<>nt,  whieh  n-ill   be  i^till  more  rank  in  llie 
prudence  of  a  siippunttiiig  wuiind,  i«inus,  or  ulrer.     And,  as  wv  never] 
oin  tell  whether  |Kit!iogt'm'tie  niiemlKw  an-  [in*)*nt  or  not,  oat-  of  ihel 
nirt*t  in<it>pen«ihle  coinlitiims  of  safe  .*urperv  is  the  j^-rupulons  cIcftiiMiigl 
of  the  ckiu  of  the  field  of  an  o|ieration  aim  of  the  hands  of  thfjtM'  Uiatf 
are  to  come   in   eonlaei  with   it.     The   surgiHjnV   hand,  luivinj;  ofiMi. 
tiDavoidable  contact  with  unclean  !«urface«  infected  with   pathologi<«l 
Oi^nis'ms,  ii^  a  nimt  eonimon  eurrier  of  infn.rtion. 

Tho  (tlsinfcetion  of  the  handu  is  not  an  oa^y  or  rapid  pmces'i.    Thij] 
phjis^htwl  niethwls  of  elwiiming  the  hands  |>nictif»«l  in  the  early  ikt'ukI  <tf1 
tlu.'  nnliH'plic  vni,  when  a  sernhhing  even  was  deeiiieil  Hiiiertlunns  iuhI 
main  reliance  was  plaeetl  on  (lie  efficacy  of  the  <-arlx)lic  lotion,  wvr 
found  to  Ik'  entirely  inadetjuatc.     Kiirhrinper*B  exrpllent   labo[>  bavil 
taught  U8  thai  here,  as  elsewhere,  the  action  of  the  chcmieul  disinftet-j 
auls  in  aece!*,'*ory  only,  the  chief  im)w)rtiuief  iK'hmffinjf  lo  the  pn-panitory! 
infchu»ii^il  rffinittiui/.     The  ^Iry  and    cnisli-d   niasH's  of   Iwi-tcnnl  liirtj 
must  lie  first  softenwi  by  the  mm-  of  a  stninj;  nikaline  s^sip  ;iinl  hit 
water;  the  coiilingH  of  prwiH.-  unit-l  be  disnilved  t»v  tlii*  ai'pli<«tion  ufl 
ether,  bennnc,  or  alcohol ;  tJieii  the  nirArr  and  wnifibinfr-bnisli  huvi"  t« 
sweep  a«'ay  the  masses  of  nuieerat^xl  filth.     Only  after  tlie  Inrpe  boll 
of  dirt  ha.-*  bin-n   removed  by  the«e  means  will  die  appliealion  of  a  fStt^, 
mieidid  lotion   be  of  any    life.     In  fact,  a   very  earcful   ami    thi>rcHiph] 
riurhaiiical  eleimiiinf;  will   under  most  eitx'uinslantVM  render  the  Uhe  ff  J 
gcmiifid.'il  lotion.*  snprrfliiniis. 

Simple  as  this  proeea*  of  clejiosinp  seems  to  \m,  iu  \'ahie  will  der 
on  tlie  eikn^ientiomt  thoroughness  with  whirl)  it  it*  applicil,  whirh  Utor 
onjflinesja  apjain    prei^?ntji    the   mo?t   remarkable   p^^rwinal  \-arialionii  ial 
various  mediral  men.     While  with  «ime  few  a  sublimate  lotion  is  a  raJ' 
suiierflnitv,  the  elenn^injj  ]>roeer«*es  of  4*tliers  are  wj  shallow — in  fact,  b 
mere  &huin — tkil  in  their  cane   the  aliHudoument  of  chemicals  would 
mean  nil  f<irmH  of  Mir^ieal  lUtti^^ter.     An<l  as  hmji;  a»  the  nieuiiiuj;  nff 
the  canons  of  eleanliness  will  have  to  depond  on  the  individual  int*p-' 
prelatiou  of  the  pnictitioner,  the  use  of  elieuiieids  canuot  lie  excluded 
m)m  siirjjirsil  practice. 

The  liitfereiKv  between  what  is  termotl  asepsis  and  antisepsis  isiitnlt- 
inply  ilbistmted    by  the    ])n'(TiIinp    renwrks.     Wlien^'    lueenaiiiial  and 
caloric  mea.'iurcs  are  applicable  and   sutlicient   to  the  attainment  of  a 
state  of  free<lom  fruni  uiiero-oi^nisms,  there  we  liave  ageptlci»m.  ^VlaTej 
this  is  not  the  case — that  i»,  when-,  either  on  account  of  the  iidicrritt| 
condition  of  the  suiTaccti  to  be  dealt  with,  or  becaUf»e  of  the  low  nnlirj 
nf  the  eoneeption  of  purity  of  tin?  niedieal  attendant,  iaiit  and  si-mbbiii; 
oinnotorarc  not  used  to  their  full  extent — chemif^ls  must  be  accci 
ait  a  makesthift,  and  the  process  is  termed  anfieepwin, 

'  Fiitl)rin|rer:   "  VnterKUchiing^ea  tiber  die  £iniBfeotian  der  Uniule,"  OttOm^' 
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Among  the  several  methocUi  of  fliAiriffctinff  the  gurffeon^g  haiufif,  thU 
one  can  be  coii«?ietititmisly  reoomniendwl : 

1.  Knb  B  sufficient  quantity  nf  preen  or  soft  snop  into  the  baiiil;*  and 
upon  the  bared  arnts ;  then  scrub  them  in  hot  water  with  a  stiff  hru.*h 
fur  one  luiniite,  |KLyiiig  HjHinul  at(<>nlii)ii  to  lite  nuiL-^  and  the  riuhtiiigual 
itpoces. 

2.  AiicT  Efcrubbiu^,  tht-  Mpaoes  imder  the  uaiU  must  be  c-an.>fully  freed 
from  all  loose  umtter  by  the  use  of  a  nail-elmner. 

3.  The  hands  are  now  immersed  for  one  minute  in  strong  atoohol  (80 
per  cent.). 

4.  Fiuallv,  thev  arc  immerse*!  in  a  1  :  UXM)  -f<»lution  of  hiehldride  of 
merunry  fur  one  nilnutc,  during  which  this  sfilution  is  to  be  well  rubbwl 
into  all  fuli]^  and  ereasei^  by  the  aid  of  a  brush. 

There  an-  othiT  methods  just  as  reliable  ns  this  one,  notably  that  in 
which  |H.'miangiiuate  of  iMitafh  is  utvul;  but  the  iiecewiily  of  ein[il"tying 
oxalic  aeid  for  the  deeulnnition  of  rhe  epidermis,  deeply  stainwl  by  the 
man^\nale  salt,  is  a  gre:it  drawback  to  it'i  u^. 

Similar  principles  prevail  in  dranninff  the  akin  of  the  patient,  with 
some  important  modiiications  rendered  newssury  by  unusually  adherent 
de|Kwit«  of  tlirt : 

1.  The  fikin  ift  tdiaved,  not  only  in  the  armpits,  on  Ihe  head,  face, 
pnbie  and  anal  regions,  but  wberc-ver  an  oiif-nition  is  to  Ik-  i«^rt"tiriocd. 

2.  Whenever  possible  u  generul  bath  luumld  precede  the  eonMM|UL-nt 
Btepcv 

3.  Where,  as  on  the  hands  of  laboring-men,  or  on  tlie  feet  of  people 
aocuitlomed  to  (fo  Iwirefoot,  or  in  |>ersous  of  nnusuiil  inu-li'anlintss,  the 
deposit  of  dirty  epidermis  is  very  thick  and  niitfstve,  the  jxtrts  :^huuld 
Im!  envt'lifjM'd  for  several  Initirs  in  a  wrt  |MH'k  of  s<i!i|i- water,  by  wliieh 
tlie  epidomial  rtwting  will  be  sufficiently  niiu^-rated  fo  yiehl  to  the  scrnl>- 
biug-brush. 

4.  Frietion  with  water,  soap  and  bnish,  and  ether  must  then  lie 
applied  until  all  rrnml>s  and  flakes  of  loose  epidermis  are  removed  and 
the  skin  becomes  cleiui  and  pl*>ssy. 

5.  Finally,  the  skin  is  rubbed  off  with  a  1 ;  1000  stdution  of  bieldo- 
ride  of  mertnirk'. 

We  ennnot  leave  tliis  Mibjeet  without  devoting  a  few  remarks  to  the 
tools  uu<l  substances  used  for  ehansing,  notably  to  map  awt  brujiheit. 

Eiselsberg'  ascertained  that  all  fi»nns  <)(  sojip  manufactured  by  a 
process  of  boiling  are,  sis  ji  rule,  fji'mi-lnr ;  on  the  other  hand,  soap 
pn»lMe('il  by  :i  cijtd  process  of  blending  the  alkali  with  fiits  is  unixdiable 
and  should  lie  shnniied. 

As  to  bnishes,  it  ^vill  need  no  spe<'ial  proof — though  this  has  Iwen 
abundantly  furuislied  by  Sehimnielbusch* — that  after  liaviug  U'l-n  use^I  ia 
contact  with  tilthy  surfaees,  with  blood,  pus, and  fn-ei's,  ihey  must  iM-etime 
ehar^ied  with  enormous  niasiws  of  nnxioiw  germs.  The  destruction  nf  these 
eerms  by  ehemit-al  agents  alone  is  uni'ertaiiiiind  reipiiresa  verk'  longtime. 
On  tlie  other  hand,  a  short,  boiling  <\f  five  minutes  in  plain  water  or 
in  water  chmgcd  with  1  per  cent,  of  common  taxla  mil  surely  render 
any  brush  gcrm-frce.     The  clieap  bnishes  nuule  of  vegetable  fibre  should 

I  **  U«ber  (Jen  Keimxetuill  von  Seir«n.  ptc,"  Wkmr  med.  WockenscAri/i,  1887,  Xo.  20. 
»  Af^tf  fir  l^iruryic,  ISttl,  ppi  lW-17a 
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receive  tbi>  prorcreDoe,  because  brushes  mudti  uf  bristles  are  damaeed 
Imiliii^.     Tim  briinhcs  used  in  an  o|H-ratiiig-nK)ni  nliould  Ik?  iNiilenevi 
day  with  the  inslrumcnlj*.     Those  tliat  wen-  ii^-d  in  contact  with  M'ptjc 
materinl  t^hoidd  either  Im-  set  aji^ide  ur  must  Iw  iruniediutely  hoilecJ  U'fa 
iK'ing  iisrd  iifpiiii.      Arter  hoiliiij;  in  .-iiKlM  .s*»ltition  the  bnishe*  s^lionld 
kept   immersed  in  a   1  :  10(X>  sulution  of  sublimate'.     The  bnl^1:H-^  ci 
I>h>yed  on  tiie  wuididtuadd  uf  buspttal  wiu-da  or  bed-i-uoms  also  uci-d 
quent  boiling. 

The  clt^iHuing  of  mucoiW  mxrfaet*  with  a  \'iew  tft  their  di^infeotinir 
a  much  more  ditlicnlt  mnltcr  limn  that  of  the  outer  skin,  :inil  here     _ 
us«  of  eheniic^d  germteidex  is  fitrictly  Iiinite<l  by  ilie  dangers  of  aljs«frj»- 
tioii  ami  poi^iiiinp.     Hence  the  ]>ruix'*j(*K  uf  wi|iiiig,  Ibii^hiiig,  and  tt^ 
ma^hauiraf  rrtnotvif  nf  fiecfs  or  muctiSj  together  with  meamir(«  direct ' 
against  the  escape  of  i'acvs,  bile,  or  urine  during  an  operation,  om  by  iila 
eing  or  temporary  ligatuw,  will  de=erve  the  preference  over  gernuci<' 
lotions. 

rV.  The  Sterilization  op  bfSTRtWEKTS. 

For  preparing  iniitruments  for  an  operation  their  mechanical  cleansii 
fnim  tplo'>d,  pus,  shnnls  of  Ijbriu  imd  tii^rtUes,  or  ca^eons  or  greasy-  mater 
by  st>a[>-water  iunl  a  brush  miL>4t  1h>  tlie  i[iilifltor>-  step.  Tnougb  br  th( 
niedns  t]w  bulk  of  the  noxiduii  substances  clinging  lo  llie  iri-egnlnr  p-n 
i'uL-vs  of  the  instruin«nt»>  will  ei-rtainly  be  rlislmlgcd,  yet  a  siiHiei* 
tjiiantity  of  rnlentbet-  will  still  ailliere  to  them  to  menace  the  welfim' 
tne  wLrtnid.'  Ilenoe  to  render  the  instruments  perfectly  germ-free  E«tii 
thing  mnrv  will  have  to  bo  done. 

What  is  desired  \»  a  niethoil  that  is  ntietjuatc  and  pracHcai — that  ^ 
not  conmuniug  Uhi  umcli  time  or  Injurious  to  the  inninnnents. 

To  effect  an  adequate  stcrilimtion  of  metal  in.stniment-«  hot  air,  »t€ai 
or  bi>Uing  in  water  can  be  txin^iidered.     The  first  is  inipraciieal,  a*-  il 
mands  f^peeiai  and  bulky  appamtus  and  coni^umes  conMidcrable  iini«3 
The  wcond  i»  objectionable,  because  it  niste  the  instruments.     The  tliinl 
— that  Im,  boiling — is  simple,  rapid,  and   ade^iuute.     ItA  object ionattki 
feature — that  i:*,  the  niiiting  of  the  in.«trumentt< — lins  Iwn  admirUJj 
eliniin»t'e<1  by  Davidsohn's  and  S»*biinmelbuseh's  ex|H.H.Iient  of  ehargii 
tlie  wat4>r  willi  cooking  ntila  in  thi'  onifHirtion  of  I  |>er  I'cul.  of  Its  qua: 
titv.     The  pi-esence  of  the  stMla  will  no!  oidy  prevent  rusting,  but  iiL 
will  render  tbedisiufet^tioii  more  thonpugh  im<l  ntpid,*     To  test  tlib- verr ' 
mieslion  Hchimtnelbn.sch  *  has  impregnated  I'trands  nf  silken  and  wviollfti 
thread  with  pus  and  pure  culturei*  of  staphybniKviis  pyogenes  anrcMir^, 
the  Imcilliis  pyocyanens,  and  with  anthrax  sponv,  after  whicli  thcv  wn 
immersed  for  varying  lengths  of  lime  in  a  boiling  s«nla  Sfilnlion.     Ii  hi 
found  tlwl,  without  exception,  the  micro-orgauisnw  eonlaiued  in  puii, , 
well  an  the  KtaphylrKtortTiiH  and  iKieilhiK  pyucyaneufl,  were  destmved 
from  two  to  three  ftcoondi*,  whcrnais  the  spores  of  antlirax  wliich  liad 
sistwl  the  eflect  of  steam  hejili^l  lo  1(>I)°  Celsius  for  twelve  minutes  we 

>  S(fhirnme]bu*c]) :  ArW.'mr  !/•».  ITnri^iiirAn/i.  188S.  Na.  SR. 

*  PoupiiH-l :  "  i?kTilituiLioi]  jur  In  Clinlpur,"  Jteme  de  (^irurgif,  ISRfl. 

*  "  WiC  soil  dcr  Arxt  Mine  tri»Ininient«  tlc»infi<*iren,"  Beriiiter  Uia.  Wet 
No.  3ft. 

*  Anl<itang  tur  aacyl,  WundheKandlang,  p.  65. 
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invariiibly  killttl  by  llie  bniliiip  «>tla  aoliiiiun  wilJiin  lw(»  niinuu-s,  Af- 
rrtnliiiglv,  it  mitv  be  nsscrtotl  rhtti  a  brit-f  siit)mt'rsif»n,  e.tlcnding  over  n 
fyw  R-iHUids,  iu  a  bailing  soila  wbitiuii  vvoiiKl  uihUt  uriHimry  <.-ircum- 
stuiM't^  stiTili/t*  a  siirjiirtil  iiihtrnnicnt,  but  tliiu  a  iKHbiiffot'  five  mmiilfr!* 
will  certainly  aiid  reliably  prwliice  this  offwt  uinlcr  siny  and  all  eirciim- 
gtanccei, 

Tho  oniinent  rlisinfocting  qimlities  of  the  soila  wtlution  werr  c;trefn]ly 
t(%lc()  by  Ik-liring/  who  fuiiiHl  tliiit  by  the  ordinary  piXKi'^^H's  of  tbe  Inuii- 
ilry,  duriiijj  whitrh  a  tcniju'mtiirc  tit"  SO-8-j"  Cvlsiiis  is  niroly  exri'iHliil, 
the  Bi[)'>ft.'w  111"  uiitlirax  wciv  very  ot'len  destroyed  in  fiiur,  and  ccrtniuiy 
within  v'l^Ut  or  uhi,  niiiiiit^'s. 

A.ii<le  t'rcm  its  eminent  bacterieidul  [mM'tT,  thirf  method  coninifndH 
itself  to  the  praetitimier  ijy  its  gi*ner.il  yppliealtility.  Wiil<?r,  sodji,  »  pan 
i»r  ptrt,  and  tin-  I"  lieiit  Ihecn,  will  Ih*  I'liniul  evi-rywhen',  and  under  all 
etrcnmiilances  and  ulmoi^t  anvwliono  ean  thesiit^-nn  s^^-iire  ii  n-pmnchlessi 
state  of  ifieptici.-im  for  Win  inslninifnt.-*.  For  pfiictiad  piirpdhew  it  niny 
b*?  said,  then,  that  roif  fnfiitxftooitj'i/  ojllie  rmiuinnt  tranhhi;/  midti  tn  a  t/n/irt 
of  voter,  O'tiM  for  Jitx  minntes  with  t/it  ingtrtimrnh,  iW  the  (ffM  means  of 
ttiMn/ecting  them. 

tor  clinical  purpot«4<,  when  tlw  same  set  of  inr)tnimcnt8  has  to  be  used 
iu  (wu  ur  (liTM!  nvjxtmte  mid  ^ubsoi^nont  u]>ei-iition0,  Schimiuulbiucli  lias 


fiSi) 
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dnvif^ed  a  very  pnietii^jil  Ixiiler  heatetl  by  piH-jets  (Kiff.  17;1)-  The  instni- 
ments  arc  plare<I  on  a  wire  tray  uilh  j-nitable  handles.  «Iii(Ii  tniy  is 
inmiufMHl  in  the  solution  for  five  minutes,  afler  whieh  llie  insinimcnta 

■  Zeittchriftfrn-  HygUw,  1890. 
Voulr-H 
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cau  be  at  oiioe  placed  in  tlie  tray  which  i*  to  Ik'UI  tlieiu  ilurinjr 
DjH'nitiiHi.     For  vuriuiis  reasons  it  \»  p««i  t«  kwp  tlieiu  ihrn*  in  «  !• 
of  plain  bnilwl  water,  or,  l»cttt'r  still,  in  u  ctild  >o(Iu  ^^liitian,  «|Uaiititii 
uf  M'lticli  iim  be  kept  on  liuiuL 

It  iti  ]i<H-cs.>4irv  tfi  H(l(l  rli.1t  ulil-ftisliiitned  in^1^Inlenls,  pnividinl  wjib 
wixKleu  or  ivon.'  Iiandles,  will  ven'  "Hjon  Ix-  ruiiuil  by  tln'st'  pixn-^xlun  ~ 
lienit' it  i^  ile^rable  tliiit  i?ucli  umy  nliunlil  be  Ubinl  at*  urv  entirely  ui 
pooed  of  metal  part*.     The  nirkel-plnting  of  intttninients  can  l>e  enivt 
dii-|x'used  with   a*   uuneeeswin'.     AluminniD  ii*  pnimptly  attacked 
alkiiline  ^ioliitinn!*,  uiid  i^  nut  to  be  .iiibjedtHl  ti>  tlii-  tiirai  i>l'  -iUriliyjiiJc 

Till"  recf'ptaelen,  rane.^.anrl  wdVv  for  the  ke<'piii(£<tf  in<«lnuiienlf-  ^hl►llW 
hjive  tiplii  (IiKa's.  They  iin-  \tv^\  eoiuitnieH^I  iif  imii  with  jrla?^  [inneb 
and  shelve.s,  niid  rthorild  be  kept  ehised  ii^aiiist  dnsl  nil  the  time. 

Tlie  •>liI-f;i4iiinKil  (iilk-liiu'*i  i"M.'ket-ins(nntient  rase  ul*  I  cut  her  U 
nf  dale,  Mini  t^hoiild  lie  siippliinlei)  hy  »  wiijshable  (nnviu>  i-afie,  whieh 
to  be  el<-jUisHl  by  biiiHii^  i\y  ofleli  ».•>  prslelicabU*. 

Atfiii'titiiitf  niti!  InitvAiny  Sifrhit/e^f. — The  tlisinfei'tinn  of  (rt'rinjirs 
Imlhiw  iieetlle.-?  used  I'or  ai*pir.itiun  and  tl»r  the  iiiieclion  of  li<|i,ii<U  « 
Iniiimii  tiasncs  reiinirw  i*|R*cial  attention.  The  »uiiive»  uf  iufeet)<in 
be  here  the  i^kiii  nf  ilie  |Httipnt,  the  injected  fluid,  and  the  tn'ringf.\  Tlir 
rareful  eleanijing  of"  the  skin  should  preeedc  everi*  pnncture,  wln-iher  fnr 
UT'inRilion  or  injeelioii,  as  u  matter  of  t^oursi'.  Ah  to  llie  Hui(l.<  I'l  Iw 
inje<-tiil^  this  may  Ih>  8!ild.  that  SOiimmelbn^^'h '  p.\aiiiiiied  a  niiniU 
of  Maiifhird  sohiliuiis  pnK-iirc^I  cither  fmin  lc>Hdii)K  (^^ln-?to^■^  or  frt^ 
the  Miml^  of  the  IVrtin  riiir^-ical  eliiiie,  and  fonnd  that  they  all  ei>iiUiii 
i\!*  a  ride,  lai^Mjiiantities  of  mtcro-or^nisms.  Suliitiuii!*  of  1  per  i-cnt-t 
piliH-arpiuc  muriate,  for  iiiKtan<v,  wen-  »!Wai'min^'  with  bticterta ;  a  xihi- 
tioii  ot'eriri>tinr'  eimtiiiiu'd  1(>.(I0()  ^rins  to  tlieeiibie  n-ntinietre  :  nnti 
!^landanl  wilulioii  of  !iior|>liiue  nirely  nuilaine'l  lei**  than  fn-uii  "JtHt  to  .'S 
g(*niis  |*r  e..e.  Miieli  piin-r  were  foiiinl  iodoformirjil  [rlveeriii  (10  jr 
c<>nt.),  camplinrjiitrd  oil,  and  the  water**  s<ihitIons  of  hydnK'hloratf  of  ai 
iDurphia,  of  bi^iutphitte  of  ehinine,  of  antipyrine.  and  of  the  mervuriul  HiltK 

rerniri '  sttidied  the  behavior  of  variolks  noxious  niienwir^nisnt? 
introdueed  into  ■inb^tance*  u*e<l  f<»r  hy]»odennie  iiijeetions,  and  foiuid 
timl  ftapliyh>e«Mi-"ii>i  pyopeiies  aurcun'  wot*  instantly  kilteil  by  ether,  liiio- 
tiiii-  of  n)ii!ik,  and  cfmeentrate*!  hohitiou:'  of  ehinino — that  it  --till  livrd 
after  two  hours  in  a  10  per  wiit.  wlution  of  (xieaiiie.  The  mim> 
oiy.uiisin  ilied  In  a  2  {ler  eeiit.  Htliition  of  morphia  oidv  »l>er  tweiiiy- 
fniir  hour^,  in  t;Iyeerin  after  six  <lavs.  In  dhitilleii  water,  however,  in  •  I 
jM-r  eent.  solution  of  aln«piii,  and  in  onliimr^'  morphine  sr)hitioiis  the  nitriv- 
orfpiuiriiiis  not  only  remained  living  tor  weeks  ant  I  mouths,  hnt  inereasiU 
and  iiiidtiplied  to  an  enoi-niousn  extent, 

it  !*taiid.s  to  rea.s(in  timt  eertain  strongly  gemiieidid  substnniT**, 
ether,  alcohol,  tineture   of  iodine,  Holntions  of  mrlMdie  acid   and 
bichloride  of  men.*ury,  need  no  sjieciul   preparation;   hut  snlnliou!' 
atropine,  morphia,  eoeaine,  mid  tiii(i(-:irpine,  whieh  are  es)M'eially  pn« 
to  mierobini  iiivafion,  must  rei-eive  nioiv  ihan  oi>l)nary  attention.     ( 
thoi^e,  es|Hrially  emaitie  is  n.^ed  frinptently  in  wnuill  o)H-ration^,  anil  v-hm 

iSclijiniuell)tiseli  niirl  Hulil:  AnkkuHg  mr  aaqil.  WnwS^nniitvny,  p.  130. 
■ "  X'tAer  (laa  Verhnlu-n  (lor  3k[lprc»-nr(rani»mM»  in  dt-ii  Hobc-iitan.  clnxwrriu 
Mgkeiten,"  VtntraRiMl  fat  Bai^rrialuyir,  ml.  iv.  p.  744. 
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iiii|iurL'  may  lead  to  nvrious  (li)>turbunce<  of  the  heiiling  of  a  wound.  A 
lirii*f  [tn-limiimry  boiling  in  n  tnusgHHin  uvi>r  a  lamp-  ur  ^L'^Hiinic  will  be 
(oiiiid  a  rt'fldy  moiins  of  dfstroviiig  germs  containud  in  aiiv  ttl'  ilii',-*i'  stiln- 
lioii^.  WImtl'  Lir^'i-  t|uaiitilii'!'  mv  to  Ix-  pR'^TVvd,  uii  additinn  ufa  ft-w 
drops  of  foniTiilnitwi  c-arlyolift  lu^ld  to,  «i_v,  uu  ounce  of  :«olii(ion  will  l»c 
fouod  very  useful.  As  to  tlie  fynngi-'tf  llieuistlvw,  it  inus^t  be  said  that 
tliey  are,  us  a  rnlf,  wi^ilv  iiil('(.'U'd  ntid  verv  ImnI  to  kwp  i'l«ui,  i^pwially 
tUin^  iiUuU*  iif  liapd  riilHHT  iiinl  luiviiij;  ItiitluT  wislu'ts.  Koch's  tiidloon 
^v^il»(^^'  is  cosily  cleaiisi^I  and  ivlinl'le,  but  not  useful  fur  tbt-  pnr|M)se»  of 
liu'  Hiirjjc^ni,  and  is  iiir  surp;t,'*.-*t'cl  liy  llic  old-iiisliioiiH)  lmrrt'l-r*yrinpt'. 
OvvrliM'li  hiu*  n mst rurto* I  a  barrcl-^yringo  whiiMi  haK  a  (-omprejisiibk* 
niblKT  pirttoii,  ^luss  Utrrt'l,  and  lui-lal  inountinp^.  ThiK  iiLstninn-nt  iiiii 
ik!  boilinl  without  injurk*  and  can  be  c-a-^ily  made  ii.scpiir. 

To  jitndv  thi"  vahiv  <if  tin*  varimi*  unliimrv  inctlii>d(*  «jf  i-K-ansinf; 
hviMtdfrtnir  svringi's  S-liiinnu'lbiiHcli  *  first  llionm^bly  stcriti/^t)  nil 
Overlacb  syriup',  tbcn  Hll*^!  it  witli  pus,  cinptiod  it,  then  n.-|)i*!itt'dly 
HUed  it  until  and  I'mptktl  it  of  distillctl  water.  Tlic  number  of  eiwci 
wiw  thus  materially  diminished,  but  ntU'r  ten  lillin^^  and  emptyings  the 
cjeeted  water  still  eontained  tliouwmdp  of  jreriu*,  A  H  per  eeut.  wtluliou 
of  e;irlKilie  Qcn\,  J  :  2(KX)  nf  ci>rnisive  sublimate,  and  absolute  aleoliol 
ftave  :«miewhat  better  results,  but  the  Ik-st  i»f  all  was  sTjuirtinj;  boUing 
tciilrr  thrniiirh  the  ^yriiip>.  AftL'r  llie  in^trulllt■nt  was  tllu^  Ulled  and 
eni]itie<l  live  limeM  it  was  found  altnilutely  Merile. 

The  hollttw  iiitHlle}!  used  fur  inj^'OLJou  and  aspimtion  are  Ix'f^J  disin- 
feeted  by  boiling  in  s«Nla  solution.  Drawing  thuiu  through  an  alcohol 
fLinie  will  certainly  sterilize  them,  but  also  will  destroy  their  tem|x»r, 
iL"  ilicy  are  made  of  steel.  Platiuuui-irtdium  caimla»  will  witiit^Umd  ivd 
beat  exetrlleutly,  but  are  e-XjHuisivt*. 


V.  Dressinos. 

In  o|.»!*erving  the  course  of  (»iie  of  the  many  small  woumis  accident- 
ally intlictei)  upon  (uin^clves  witli  a  eleun  iiistruiuenl,  of  a  wound  left 
entirely  to  itself  anil  tiot  interferenl  with  in  any  way,  we  .>.hall  get  the 
model  of  rejKiir  whieh  is  the  ideal  uiui  of  die  surgiHin.  After  i-es-^itioii 
uf  tile  hemorrliagi-  the  lips  of  the  wound  become  a^Ultinated  bv  bloixl- 
clot,  which  gradually  deniceale*  ami  »K:clu<Ie»  the*  wound  in  the  umuner 
of  B  hermetic  seal.  After  the  lii-sl  nnaning  Ims  paK-.wl  away  tlicre  will 
be  no  pain,  no  redness,  no  heat  as  long  iis  the  parts  an-  \vi\  undislurlM-d, 
and  after  the  iai>se  of  six  or  seven  tlays  the  <lrv  uruhteil  blo«M.I  will  |kwI 
off  and  thi'  fn'.sh  miiiiid  cicatrix  will  cotne  to  view.  AVlieri'  lite  wound 
ift  somewhat  morir  extensive,  yet  not  large  enough  to  re<jiiire  siiture,  the 
dnp'iiig  of  the  blood-elot  is  preeeiknt  by  some  <»ozing  of  bhwHl-semm  out 
of  the  clot.  The  waterv  part  of  this  senim  will  grsHlually  evap^tnite,  and 
it*  solid  etin.stitnents  will  ultimately  form  into  a  dry  erust,  forming  a  sort 
of  pntteetive  seal  IkjIIi  to  the  edges  of  the  wounil  and  to  the  elot  filling  it. 
Tn  thii*  ca)*e  the  course  of  hwiliug  will  !«■  ideultejil  with  that  just  «lepiotc*<l, 
alunys  pmvided,  however,  lluil  the  pniletrlive  cnist  is  not  iulerfered 
with  and  that  no  septic  Jiiatter  enters  the  wound  nt  any  time. 

C«ng  thi*  t;x|)«ni>t]oe  as  a  paradigm,  the  surgeon  may  safely  imitate 

'  Anltilung,  tie.,  p.  124. 
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the  proccsii  in  the  treatment  of  cotnpanitively  mxM  and  simple  woum 
?iii<>l),  for  instHiiPC,  us  i>cctir  in  di-ligatifni  nf  urteriiN  iu  oontiauily, 
horniot<miy,  nr  In  the  extirputiuii  of  jinall  tmiiors.  To  on.*uro  the  itat  _ 
it)'  of  thf  itbitk'iis  uf  the  several  [wrts  of  a  smull  wuiuid  v,v  aiipU  an 
appn)priate  number  of  witput  stitches;  then  ^tprcad  over  the  line  cT 
union  a  iianviw  strip  of  gauze,  and  Ntturale  tliU  witli  flexible  eolhwhwi. 
whieh  will  sisi)  up  herniclii'atly  the  woiitul  and  itt:  iniineiliate  ciMitint^. 
If  tlu'Hr  lie  no  ]>ersiFttcnt  and  coitiouM  oo^in^,  the-  wound  will  heal  undt-r 
thi^  iirtilieial  neah  without  ti-ouble.  Id  atM'Ut  ten  ilavs  the  enlhidioii  will 
tieeuiiie  Un»v,  and,  \i  Ihmu^  i-ained,  the  htitehe.-i  will  Ih-  iMtind  ab^^irbeil  uwl 
the  wound  firmly  lieiiled. 

But  where  the  wouiid  is  extensive,  and  where  tlie  oozinpt  are 
copious  to  be  promptly  det<iccated  by  evaponitittu,  another  nieihrid 
be  pursued  to  jseeure  rest  to  the  wound  and  to  prt'veiit  infiitiun   fp 
without.     AbitoHienf.  ttresnini/n  tnke  llmr  plaei-  tien',  and   uill   now 
quire  our  eomtideRittnn. 

To  answer  modern  rei|uiremoiits  dn.'»-iHg  materials  must 
fnllowinj;  cpialiliot): 

1 .  They  must  he  alviorhont  to  a  high  degree ; 

2.  They  muKt  Ik  aHjptio; 
•i.  TIh'V  must,  pos^'tw  the  quality  of  remaining  aseptic  even  if 

rated  with  disehai^'es. 

Of  the  various  niiiterials  used  for  dl-esfiings,  i/atize  or  rhefur-t^itth.  fir*t 
seiecteil  bv  Lister  himself,  liiu*  remnlned  to  this  day  the  m«>st  hlg 
prized  ami  most  universally  uimkI.  Of  others  we  may  nieutiou  full 
earth,  sawdtist,  a.«hfs,  »ind,  ixiit,  oaktmi,  jute,  tow,  ashe«4os,  spun 
W(.K>d-wo«.»l,  cotton  Uitting,  bhjl ting- (>a per,  und  moss, — among  wllie 
however,  only  the  la-<t  tlin'*^  and  wiwdust  liiivi-  a  pnirtietd  ulillly. 
dust,  cotton  batting,  and  absi>rhent  cotton,  finally  bIotting-|ia[i«.T, 
furnish  wry  pmd  material  for  extemporized  dresnirigis  in  enn-rgi-n 
Sterilized  moss  (various  siMt-ies  of  spliagnnm),  l*elng  highly  at^tr 
and  ver)-  cheap,  ix,  on  ae(N>iint  of  the  great  saving  that  !!•  involvt'd  bv  il» 
use  aw  againM  the  inoreeoslly  giuizi',  very  iin|«onanl  in  htt^pital  *.•*••  ■ 

As  to  energy  of  ahsorjitlon  butli  as  lo  (|ii:inlily  and  nipidilv,  .il  -.  i 
enl  gauze  and    mos?  (K-^'iijiy    tlie   highest   [xtint.      Excellent  a)>«j>riH-ni 
gauze  «ili  be  pnsnireil  now  everi-wliere  in  suitable  quantities  and  f-ff 
liltle  money.     Where  it  cannot  be  bought  the  surgiHjn  may  easiU  n-n«l«T 
common  nnbleiu-hed  ehe*w-4'loth  ab^orU-nt  bv  lioiTing  it  for  halfSin  h    " 
in  a  o  per  cent,  solution  of  soda  or  in  ]witash   lye,  bv  whieh  pnxys* 
ponitie^itioii  of  till-  <iily  matter  contained  in  thf  i?otton  libre  »<  ffl'w 
Tin'  elicesc-<'loih  is  riiiscti  in  cold  water,  and  after  drying  iMii^m^ws 
sidcrable  though  not  as  high  ahM^rhoit  power  as  th<^  bU^iclicd  man 
turetl  urIieW  of  tinde. 

Tin?  seconil  and  most  indis[ienMd>1e  eoialilion  whieh  must  be  ful 
before  any  dressing  material  is  tit  for  sutgicnl  use  19  a  com/ttrte  Ji 
j'nitit  jMithnjfenetir  f/rniu'. 

Our  present  knowledge  of  the  |Mirt  played  by  noxious  gt-mis  in  the 
causation  of  Mound  di^'eases  ban  fully  oontirmed  the  epigramnuitir  savine  ! 
of  Volkmann,  thnt  the  human  organism  is  nnt  a  tesi-tulte  filli!<l  witli  ] 
gelatin  or  ngnr-jigar.     We  know  that  not  every  enjntaet  with   nnxinuh 
germs  muHt  iueviiably  lead  to  infe<'titin  ;  but,  uu  tlie  other  hand,  we  aWi 
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know  how  promptly  the  stm^pUKmcpus  of  erj"jii]X'lais  for  iiiHlanpei  will 
<?nUT  the  U-mphatios  through  a  su)MTfii'iu]  <totiii<i:itu>n.  irt-nw  iii«tstires 
at  nujtleriiig  our  Jn^MiugH  gi^rui-HvL-  iui\>i  hv  (•ijiitiiilvrt?<l  itniK)rtjiiit 
inilecil. 

FiWKlom  froDi  gernis  of  the  gauite  m\d  in  nwil  ilii  boxes  by  various 
wholcBute  drug  iinue  is,  tliough  expressly  ^itanititLK'd,  vcrv  iinreliuble. 
Aixl  if  "'e  (.-onsider  tho  (inlinarv  method-^  of  inanuntctiin-  atnl  trade,  we 
kIiuII  iittt  i'-\}tect  tiK>  mufh  fnuu  that  sourcL-.  FMrtuiiiitrly.  wv  have  at 
our  I'oiniiiaiKl  raidy  ami  prompt  nicons  for  remloring  cln-s-^iii^j  niatorialri 
asvyi  ic*. 

Of  ihem',  imfirrffjiati'm  of  tlie  faliriir  mhkI  for  drcA^iiigs  triHi  cJinnimU 
must  be  first  incntinn«^(l.  Lister's  first  otfi>rls  wrn-  nmdv  in  this  <Iiro*'tion 
when  he  ^^ituratuil  gauxe  with  a  rt*!«in()U«  niixtun^-  t-harge<l  with  c-urliMlie 
noiU.  Liiter,  nirrunive  siiblitiuite  ili-^pUu-eil  rarholir  acid,  hut  mo,-*t  of 
the  objections  justly  raise*!  against  the  former  also  npplie*!  to  the  latter. 
Aside  from  the  fact  tliat  tlie  nniiimry  procesfies  of  inipregiiatitiu  gave 
yory  unequal  results,  the  olyet^tion  that  csirholie  acid  evawmited  from  the 
drfMtiug>«  was  c(iua]le<l  by  the  faet  that  the  ntercnriu]  salt  w&s  also  evaii- 
eHCPiil,  and,  moreover,  mtw  liabU?  to  d('eoni)MiMitioh.  KiirtlH-rnion-,  the 
«?rion«  drawback  lxH>nmc  only  too  often  cviilent  that  both  of  tlicsi^ 
irritatinl  tin-  skin,  priMiuuing  very  acrid  cczeniatn.  ami  often  led  in  umiv 
ur  les-i  dang'i'i'oiis  .states  of  inloxtitition  dm-  tn  direct  alK-mrptiou  by  tin; 
lih>od.  The  simple  iiic.t  that  impregnntlon  or  ^terilir^tion  was  nut  tite 
\a3^,  but  the  lirst,  Htep  in  the  pre|}nmtion  of  t]ie  (Iressings,  ami  that  it 
was  followed  by  more  or  less  nnavoidabU'  liandling  by  attaKlant^  and 
nnrR-s  in  iht^  iniurH-  of  drying,  folding,  culling,  audi  eturiug  uf  the 
gini»>,  niatle  this  plan  <-xtreniely  unreliable. 

Mwt  uf  llu'se  objuetii'iis  diNip|>t;ar  when  we  employ  hrttf  for  (•tenl- 
izingdn-^>^iiigs.  Hen;  all  tbecnt  ting  and  ftdditigcnn  l^'done  in  atlvance; 
the  prejiared  dwwsings  are  sterilizc<I  and  lel\  until  needed  in  the  wrap  i>r 
receptacle  in  which  they  were  subjccled  to  the  influence  of  heat.  Sliould, 
Ijowcver,  otrcunwtance.i  compel  t.|ie  practitioner  to  n^ly  ujMtn  chemical 
sterilization,  it  i.*  Ix'-^t  to  !tii{trr*iiin(f  flu-  //rrjMJH//*  iniinrillerti-hi  fim-trfiiif/ 
their  \uie.  Sublimate  di^Tves  tin--  pivfenMHr  over  «irl><"lic  acid,  ami  the 
strength  of  the  ^diition  !tli(ndd  be  1  :  2(t(H]. 

In  luRipilul  prautice,  and  when.'  the  oinvcnienccs  can  W  i-n.-'ily  pni- 
c()rc<l,  Hterilizing  by  steam  hiis  luiu-h  to  oinnnend  it,  but  in  an  eniergiMicy 
(tny  (abfic  in  hf  Mi-filiztd  erfeniporr  vim  hi-  ninth  i-ftinfttif  oirfttif  hif 
boUiiiff /or  Jijtrcn  mfioiJf^  in  a  IJ  yjcr  cent,  xofution  of  tcn^hiny  Mjda 
in  iriiier. 

For  steam  steribV^ition  exeellent  and  simple  apparatuses  liave  been 
devised,  their  pnneiple  being  mainly  derivrtl  frrmi  Koch's  sterilizer.  In 
hofqittals  an  existing  steam-plnnt  can  Ijo  oonveniently  connected  with  the 
sterilixer,  in  which  all  the  dre»?'ing  nnilerials,  gowii»',  roller  liuudagiv. 
upmns,  etc.  needed  for  the  day  may  n^ceivp  their  purification  ju^^t  iH-tbre 
use. 

Thi!  principles  u]Ktn  whidi  all  useful  sterilisers  uf  large  »\7js  must  be 
coa^tnicted  nre  these  : 

I .  The  objects  to  he  disinfected  must  receive  a  preparatory  warming 
wttlnn  the  ap|mmtUB  to  prevent  precipitation  of  steam. 
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2.  The  fltcnm  miisl  cuter  liiu  i)p|mr»t(i8  fnini  above  and  not  fn 
bplow. 

■i.  The  steam  must  have  a  oirtai"  Ht^ree  of  tension. 

1.  Tlif  (In-ssings  imi!*t  Ik*  dry  when  they  Icsive  the  ii[i|Kiralii.-'. 

Preparatory  warniinp-  U  tni[mrlaii1,  hcvauii*  the  «"inl;iel  i>t'  hot 
with  (i>hl  drei^Kiii^  ivill  pnxluct^  mndcnmuon,  und  thr  drvMiiiifn* 
hiHHinie  damp  or  even  wH.  'VhU  iimpamtnn'  nurminfT  U  f^ecurvd  b 
iloiihit;  j:i<.'kct  to  the  :tp)i»nil iitt.  St(.-:iiii  (-hviilale^  thn>ugh  ihi.t  aud  w;ir 
the  (itiili'iitf*  "if"  the  I'l-iittiil  sp:u't'  Ih-I'iiit  tliit^  is  i-iili>ntl  liy  Mt'uiii.  (Jnil 
Frifcich,  and  < 'laniihiii'h  hiivr  dfsiidn^tnitcd  tliat  when  sttiini  «*ntfi> 
disinfi-'ctinE  spacv  of  an  a]>|NLmltis  ft\itii  bchm  ihe  ainiusphcric  uir  i? 
dri%'eii  unt  at  oiitv  und  us  uniforiidy  ai:^  wlien  the  tilcam  entem  fr 
itbove.  The  <3»ti«*  of  this  is  the  fad  that  nir,  Ix-ing  heavier  tlmn 
steam,  will  natunitty  Icud  to  iTliirn  to  llic  bottom  of"  the  appar.iluf> 
(•dilies,  iiiiich  of  the  stenni  i-:Mnipin^  direetlv  ahove,  without  iinititmiU 
penneatiiij;  the  eiilin?  eucloMiiv.  When  steam  enters  rnmi  abo>'e  tin.- 
IS  di.-'phws'd  gradually,  iinifiirnily,  and  s[(ndily.  TenM-her'w  iih>«r\'alic 
made  on  nn  apimrntu!*  titat  ailmittixl  stram  eitlKT  from  abtive  or  fmm 
l>elow,  showed  tlial-,  stiimi  bein^r  iidiiiilled  fnun  behiw,  the  nH|Ui»ite  U 
penituiv  of  KMP  IVIsiiit*  was  renched  in  twenty-two  niinnte-H  ami  imm 
sc'4-oihIs,  whereas  if  the  ^teani  enteivd  fn>ni  alxive  the  same  trm|KTiC 
was  refjisterwl  ntler  stiveiiteen  minutes. 

A  sliglitlv  iiirreuseil  tension,  which  in  framoA  by  re^sistanoe  ofl'enilj 
the  eiicut>e  of  the  bteam  tlirough  the  a]>paratu»  itjH.*lf,  in  useful,  Ikvi 
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it  giiarantepj?  a  mpid  iM-nnention  of  thedrppjaiupsuml  fiifiliintes  their 
HH|iit'i)t  s}MHit:Mieoi]s  drvin^,  whieli  u  ill  Ih?  all  the  prompter  as  the 
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the  test  of  aetunl  iij*  and  ran  be  wrll  rcoomnipniled.     They  |K*rnnt  of 
a  combindi  sterilization  both  ot*  instrumciitH  by  boiling  in  t*M.la.  solu- 
tion uih)  (it'tiri-jv-iii^  iu  tUv  vr<'a\Hin^  t^lvMu.    For 
lMis|iil;iI     Uf^'     I^itltcnscillJijii^iT'H    »j)|KinitllK    will  Fio.  i.e. 

aiLswcr  udaiirably.     Scliimnielbu^-h'!>   cupe>ul(.>s  rr% 

or  bo.tf*,  provided  with  a  nuiiibiT  »f  liiteml 
hitlos  which  «in  lie  o|K'n(nl  or  (.Ifwod  by  a  I'iiigle 
sll<liiij;arraiij;ri'iiii-nt.  Iiuvi-  bt-eii  (ouml  exdvnH'Iy 
it.sctiil.  Tbf  imnilxT  i>t'  tbost?  briju's  tii  l»t'  jirn- 
vidtnl  dejiend!?  up«iii  thf  ainuiuit  ni'  »)perative 
Work  ni^ilurly  done  in  a  given  institntiim.  All 
the  diTw-iinj;^,  bcmdngfs,  gowns,  etc.  jHTtaining 
to  one  optTatiim  are  placed  in  unu  of  thew 
boxes,  which  \n  then  ci^wod.  The  Ltenil  aper- 
ture* are  thnmn  open  and  the  box  is  put  in  the  stcnlixer.  Having 
been  cxpfMi!  to  iht*  action  of  Siicani  for  thirty  inirMil4-n,  tlic  Intx  is  remove*! 
from  tht*  sterilizer,  the  Literal  holes  am  closed,  and  now  the  Ixn  with 
iu  eontcnts  can  be  left  liL-rmetieuUy  suultid  until  tlit!  monienl  wheil  tliu 
dressings  are  actnally  nenlnh  A  I»rg»'  aj)pamtuH  will  Imhl  six  or  eight 
uneli  Imxet-,  rtiid,  the  handling  of  tlie  dre^singi*  having  all  In-en  di^iie  Iwforc 
sterilizing,  these  will  eonie  to  tlie  woiiml  in  iin  ideally  elcan  e'ltidition. 

It  wa-i  pointetl  nut  before,  that,  to  be  adnii-*sible,  a  drc^T^iing  nnist 
have  till' tjualitv  of  pruveutiug  the  undue  unilliplicjition  of  jMithogenetic 
gennf  in  the  (listrhargos  by  which  it  becomes  |H'nneatnl,  or  even  have  a 
iliref't  germicidiil  inflnenoc  iiptm  thow  germs  that  aiv  naturally  t'ontuineil 
in  the  s.'cretions.  Formerly  wc  endeavored  t<i  iK-eoniplisti  this  liy  im- 
pregnation with  chemiral  agent**,  as,  for  inslaneo,  earU>lie  acid  -ir  cor- 
rosive sublimate.     iJut  the  defects  of  this  plan,  develujMxl  in  thw  courae 
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of  actual  praeticc,  and  mentioned  befon-,  ore  so  serious  and  important 
that  Uie  ne<*ssity  of  an  improvement  was  keenly  felt  everywhere.  \a 
iin  expresfion  of  this  mii^t  hi*  taken  the  long  scrit-s  of  ti-ials  «'ith  vaiHoiia 
chemicals,  winch,  Imwevei",  but  strengthened  the  dii^tnist  felt  |o«ard  thi-m. 
Only  cilice  Neuber  denioDstrated  that  the  most  eiiei-getic  jiantaitieidu  in 
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tUv  UrieU  blood-clot  in  the  smull  wound  we  have  iised  as  an  illustration 
:il  llic  iH'grinniiig  of  ih\s  iki|kt.  Pnictit-nlly,  the  wouml  by  tliis  proctsa 
wa*  couverte<I  into  a  finlniitanei)ii:?  injury. 

Hut  all  this  refers  only  to  f'rfe;h  wounds,  tlic  dischnrpc.^  of  which  ore 
Berotis,  thin,  and  not  i*e[itic.  Where  we  have  to  dcul  with  ?«u[)piiratiiig 
wuuudh,  will)  Mccrt'tion>-  that  an'  thiek,  \'iM;id,  and  ollen  rorituin  lHlU^id- 
<'nihh'  niiL-*.-M's  »f  dewmiiuising  drtritu:*  mid  .tlnuj;!!,  nipid  i-vii|mnition  and 
insfHsNition  l»eo7nnr  u  drawback.  Fii>t,  the  drewiujfs  ciuinot  readily 
aliHirb  ilm  disijhaivej',  wliinh  n-nutin  |H'nt  up.  an  it  were,  almiit  llie 
nritit-c  of  the  wound.  As  soon  a.«*  evaponition  leads  to  crusting,  lhe.se 
(tiscbarees  become  !«aled,  and  retention  with  all  its  luiroifnl  eou.-4e(iuene«j 
is  the  ibreet  eflect.  Here,  llieri,  moinf  dremint/if,  the  nrevention  nf  fva|>* 
oration  by  the  u>»e  of  inipenneable  coveriii;p,  and  tre<|Ut'rit  elianges  nf 
drfMsini;  acM>ni{nuiied  by  it  tboriiu^h  eb-uintinf;  (if  the  wound,  n4)rcMent 
tlu:  order  to  be  to!  lowed. 

AVIicreviT,  for  various  reasHis,  it  in  needed  lo  puek  or  lainpon  a 
wound,  ruoist  ircatment  is  prcfenible  t<i  the  dr>',  and  here  imprefrtia- 
tion  «tf  the  ]>ackin(;s  with  iodttfonn  is  highly  convenient.  The  inliib- 
iton'  action  of  io<loform  upon  the  devehijinient  of  tlie  ordinary  niienv 
otpini^tn^  of  suppuration  is  still  unexplained,  but  is  not  doubted  by 
any  practical  surjiouu.  Muwlij^-Mtjurliof  (irst  denuuitttmle*!  il«  great 
efficacy  in  preveutiiij^  jseptic  nnKTsriCrt  in  wounds  fnrly  (vinimuni<iilinj; 
■with  the  onfiecs  of  the  digestive  tract,  notably  the  oral  cavitA'.  Subse- 
ijueutly  it  wait  eni|)lriye<l  with  great  success  in  wounds  anminl  xiut  uuuk 
aii4t  nvtnni  or  ihe  vaffiua  or  bbuider;  finally  in  wound-iyvitie:*  of  any 
description  i!mt  re<|iiin><l  tem|Kirary  or  proloupKl  packing,  ultimately  even 
in  tlie  peritoneal  cavity  (Mikulicz). 

But  whenever  itidnt'dnu  i«  employed  it  must  bo  used  with  caution, 
<«jic*riaily  in  anu^mic  and  clderlv  tiidijiH-ts,  as  danperous  fiirnis  nf  iutoxi- 
citttion  arc  apt  tti  tblhiw  its  iiuliscritoiiiatr  luitl  unnslrtclHl  cxliilutiivn. 
Anotlier  drauback  is  the  tenduucy  of  iotlofomi  to  proiluoe  in  certain 
pers»uis  an  angry  eczema, 

Thir  ioditfiirni  pnwdr-r  iL-iclf  inav  be  the  carrier  of  infectii>n  ;  hence  it 
ought  to  be  Miishci.1  in  a  solution  of  curro?ive  sublimate  before  use.  The 
best  method  of  impregnation  of  dressings  with  iodoform  is  the  moehaii- 
ical  one,  which  is  preferdble  tu  tliat  by  the  use  of  etheR'al  suluttuns, 
which  are  very  apt  U>  dei'onipiise.  CritstuUhte  |K)wder  of  i™iofi)rni  is 
siniplv  scattered  as  cvenlv  as  possible  over  the  nmistcned  gauze,  then 
rublx'd  into  ltd  meshcFi  by  lumd.  (iuuxe  thui^  prcparetl  mudt  be  kept  in  a 
tight  re«*j)tacle  to  prevent  its  drying,  which  is  still  further  i)n'Vfnted 
by  the  aodittim  of  a  little  glycerin  tn  the  plain  I)oilc<l  wjiter  usitd  for 
nu'istetiing.      Light  will  also  tend  to  de*'unj|MP«;  iinhifiu-in  ;  hence  the 

IKiwder  and  iodoform  gauze  ought  to  Im;  kept  in  vessels  that  exclude 
tght. 

When  iixliifonn  gauze  is  Imdly  ln>nie,  or  M'bcre  its  il-^  is  eontmindi- 
t^ftted  for  other  reasoiw,  the  |Kiwder  of  xubnittytfc  of  binmttlh  might  l>e 
advaut:igeousIy  siilKtiint^  ;  or  the  gunzt!  might  Ikv  moistened  with  cither 
a  3  |H'r  cent,  solution  i)f  atvtate  of  alumina  (Burow's  solution)  or  a  1  per 
Cvnt.  solution  of  rlititn'tfr  nf  zinc. 

In  i-eganl  to  the  tcebniipie  of  taiininiiiidc  ibe  ftiHowing  bintti  may  be 
ibund  uscftd :  The  width  and   length  of  rho  siripis  of  gsmze  used  for 
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pni'kiugs  xhouUI  l>e  rcj^tilntt^t  by  tlio  sliapt*  and  extent  of  the  cavitv  toj 
fiUt-d.  Kacli  rcuc*)^  miglit  to  receive  a  striii  «<f  \\^  mwii  ["nvkM  il«j» 
]<rtwely  and  Ui*  end  bnmpht  out,  (,*orres|»i>n((iiij^  tu  ilu*  liKtiiidH  of 
rcrx-iw.  The  end  of  earh  stri]>  niibrt  protrude  Inim  the  wttiind,  ntln- 
it  mijrlit  iMftniiiic  liwi.  When  very  uirgi-  enviiuv  nn?  to  tw  trciittil 
mi^t  Ix^  i»l>j(K-tionnhie  to  nso  the  liii^  nrnouDt  nf  iiiduffini)  }ri<t»'  ni 
site  lor  Hlliii^'  (Jh?  »|)«ce.  Here  uii  aiu|ile  e»iin[>re?w  i»t'  iwlofunn 
tmjilit  Ifi  by  niaiie  (n  mrve  Ht*  a  tiiitni/  of  ilie  cjivity,  the  (vnlral  ^yoKv:, 
K'inp  filled  with  strips  at'  plani  <it  nierlieato*!  jiTftilTe  other  than  i("»di>f«>B 
The  oozing  cf  M-Tum  out  of  iani[)ouaded  ^vonuds  is  often  ver)'  e(ppi< 
Here  the  supcrficiinl  drt-fwiogs  should  be  cbonp*d  tmiueiitly.  AHerl 
lupiie  of  twioe  or  three  tlniw  t^venty-four  hour^  the  paekinpi  have  (<■ 
removal  nr  n-uewwi  when  f^H«>ndary  Kntun-^  arc  i^mieniplated — ah,; 
instanr-e,  from  amputation  wound.s  or  the  prritoneid  mvity.  From  tl 
mouth,  lur}  iix,  ein*unire«^;ta)  .'•pai.-es,  ur  the  btathWr  the  piickinpi  ure  not 
rt'iiioveil  until  thcv  Iveomie  hxisened,  unk<t«  special  itKlieiitiuns  compti 
their  earlier  withuniwal.  Whenever  the  pfleicinjjT-  of  »  eoptic  wuii 
are  removed,  it  is  well  to  obwr^-e  a  Rystem  or  oiiler  in  removiiijf  till 
As  soon  ns  n  strip  is  reni(iv«i  it  nuj^ht  to  he  replneed  at  one<"  bv  anntta 
eleuii  Mri|>,  tlum  uuother  I'trip  ir'  reniovetl  and  a-phtecit,  and  si*  on  until 
the  entire  wound  it'  fared  for ;  ofhi'nvise  ni-i-s^ft  aiijrlit  Iw  overhM>k(Hl 
thiu;  give  rirH'  to  retention.  Whtre  special  prei^nition  U  deiitaiidedj 
for  Instance,  in  the  removal  of  tani)K>ns  i^tvenng  inte^^tinul  huturc«>,  I 
titm|H»i.s  muH(  kie  iiinrke«l  by  tying  a  knot  in  (heir  distal  enil. 

Ah  most  of  the  di*e;*i*inK  niaterijtl  iijvd  by  the  general  pmi'litiori 
neecftSiirily  derive<l  from  tlnig-storej*,  it  wonki  soeni  very  de^irubh-  fortST 
niaruil:ietiiri?n<  of  dix'ssing;*  to  adopt  a  nietboil  of  cleriliwition  by  !?k-j 
acfvnhiig  to  whieh  (he  dressings,  put  up  pit>vii>nti|y  in  fuilable  [K)|ierj 
mujilin  ]mokag<'s,  were  t*>  lie  mibj<'ei«i  to  »iterili/aliott  iriihiu  ttuff  tinfrm  ^^ 
H-ith  thtir  ctotffd  icmppings.     '\m\»  the  content*?  of  each  paeloip;  niioU 
certainly  runiaiii  sterile  until  needed 


VT,  Sponges  and  theib  StrBSTrrtTTES. 

For  the  nipid  and  llmiimgh  renuival,  during  tlie  progrefW  of  vniid 
operationo,  of  UIoimI,  and  in  houiu  iiuitaneet^  of  pUK,  ^puiige»  ure 
peurtable.      All  the  diffei-ent  suMitnten  tliat  have  been  ('UgKe^.twl  imuad 
of  sponges  kiek  the  nniqiie  qualities  of  a  good  srpongi*.       Itjs  s-'f    i- 
the  aviditv  witli  which  il  abM>rlis  ti<|UHlt<.  and  the  readineM*  with  '. 
it  yields  tJiein  on  pressure,  aiv  all  due  1o  llic>  ineotuiuindde  eliLKtieity  nml 
]K>r>»isii<'Sfi  of  its  substjinee.     Konunately,  we  have  in  this  (iHiutrr  « 
cheap  and  abtnidant  supply  »{  rerj  9pvnge*,  chieHy  brought  from  Florifh 
n»d  the  Biihanias.     They  ]>osw8h  all  the  main  tpialttie^  of  ii  gtHxl  -j-  tj 
and,  Wing  ven.'  incxpeni*ive  (about  $;3.(X)  to  %'2M)  a  |»ound},  m-fxl    ■ 
use<l  oftener  than  itnce  in  a.-*eptie  cn.ses.     Those  ^vc<I  from  an  . 
operation  ean  be  resterilized,  and  are  exeellont  for  0|HT!ttiinii>  on  -  ;■ 
wounds. 

The  difficulty  of  a  reliable  disinfection  of  spnngeii  has  lieen  well  rec- 
ogiiized  by  praetiesd  furgt^mn  wnce  early  linien,  and  rlie  s«in>h  ftflem 
giHHl  metliiHl  of  cleansing  has  rcHutled  in  a  lunutier  of  pro|u>sitioiii>, 
of  tlio  oldest  iirocdliircti  is  ju  follows :  The  siMinces  art>  thoroniddv  fr 
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fmiu  nilrare<iii.>i  matter  by  l>«itiiig  with  a  t^tii'k  ;  are  tliun  iiiinM'rs4_H)  fur 

iwi'iity-fiiiir  liiHiis  in  a  witrn*  sulntinti  nf  ]H'rm:injrHiiHt*'  of  i>ot:i-^li, 
1  :  OiM,  t'nuii  wliii-li  tlit-y  aiv  trMti-^fern-fl  iiitu  :i  I  |mt  rent,  scilntioii  .>f 
eulHiulptutt!  of  wnIq,  to  M'iiioh  is  mU\vt.i  \niiX'  iiiuHiitic  m-'ul  in  tlw  pni^wr- 
tion  of  H  [kt  wilt,  of  the  volume  of  tlip  i<ub.*iil[»liiiti'-«<f-?(xln  solntidu. 
TUi«  hlcjiclic^  the  ^JKH^gcs  ami  fn-cri  thorn  of  the  rwuuuiit  cf  rtiU-un-ous 
tUiAt  After  thi-s  Jnlluw.s  it  tlim-ough  rinsinj;  in  wnlor  und  imnuTsiDti  in 
a  O  per  cent,  pfohition  '»f  wtrlKilii.'  aeiil,  ami  lliife  Umgi-r  tli*'  Ih-U^t,  a»  a 
tjiiort  iiimiur^iuii  is  often  insiiflirieiil  fur  n  thorough  F^terilizulioii.' 

Kiiiiiniprw  plan  is  von-  much  siniph-r,  liiit  still  le-'W  rcHalil*-.  Hnw- 
evtT.  it  would  be  ini]>n>per  to  fiviideniii  it  altogttlier,  as  it  lias  bwn  fuuiiJ 
exuclleiit  and  verv  i-eliiihte  nlXer  tliu  uddilioti  of  a  fvw  simple  iiupruve- 

m»lt:^  'if   tilt'    IlielltiHl. 

(ter>tfr'h  tuiKliJicntinii  of  Kiiitimerj*  method  is  as  follun'**;  The 
siwngo*-  an*  U'fltcn,  tln'n  immei-st-d  tor  twenty-four  hours  iu  nn  8  per 
cent  holutiiiii  uf  niuriatii;  at;id  to  fret'  tlivm  <»f  caleart-iuLf  r*and.  After 
tixhi  they  are  rinsed  in  eoM  watfr  and  put  iti  a  clo^tiil  jar  (il]4-d  with 
water  in  a  wami  plai-e  for  three  <Iiiys,  During;  this  time  tlie  .s|mres  eim- 
tainwi  in  the  nieshif-  of  the  !i]K)nf;e  all  f;erminal<*,  and  iJiui*  iK-eoine  ini'ne 
Beiwitive  Ui  the  iufluetioe  of  jiermieides,  and  htinh'iieil  i-olUrtious  of  tilth 
are  also  macerated  and  jwitieut-d.  Ai\er  three  t\ay^  the  j^jKtnjrt-:-  aix* 
thrown  into  a  vessiil  ciuitaininp  h(»t  water,  and  eat-h  .-[Hintrt^  is  tliorou^hty 
kneaded  ami  ruhheti  with  gn'i-a  soap,  whieh  ciimert  the  nuwH-ration  and 
si-itlc'iitu^  of  the  dirt  adhering  to  the  uieflie;'  to  sueh  a  piunt  ttiat  uio>it  of 
it  is  renioviHl  In- a  snh>ii«v|r]»'iit  rin^iirij.'  in  cold  wul-cr.  ¥m:U  jipoiij:i*  is 
now  dip|M?d  in  alLSflm!,  si|u<'ezcd,  and  thmwii  into  a  jar  ("oniaininjr  either 
a  *(ihiIioti  of  ni>rro-<ive  mihlinuite  ]  :](M)U,  or  a  o  per  (teut.  solution  of 
carholie  at^id,  in  \*'hich  it  reniniriH  until  lui'ded.  On  iicwiutit  of  the  pre- 
cipitation of  the  nicrenrial  bait  the  suhliiniitc  solution  mi^dit  in  he  rf>- 
newfd  ever%'  few  woirks.  lit  (flrlmlie  aeid,  whieli  is  m-ir«-  dup.ihle,  the 
sjKin^ew  are  apt  to  turn  hruwn,  which,  however,  does  not  dimiui.'ih  their 
as<.>fidnesM. 

The  simjilpst  ami  most  crmvenic'nl  modf  f»f  diwinfertinn  hy  Imiling  in 
smia  Hilutiun  tunnot  be  employed  with  i^|}onj^s  <i>^  their  softne^  and 
ehisticitv  are  de-stmypd  by  extwwsive  hanlenitijj  and  :jhrinka<fe.  Dry 
lieat  will  sterilize  them  thoR»ii(ihly,  but  will  alw.*  eiiuso  shrinkiiij;  and 
hardening;  uideiw  the  sikiii^T"'  is  lirst  fri'ed  fmni  ever}^  traee  of  itlino- 
spherie  nioi*tun' — n  somewhat  ditfieult  and  inipnieliealile  privts*. 

S(.'huuuieli)UM'li'  liiL-i  devisett  the  liiinpleHt  and  bi-.-'t  iiuHle  of  di^inHft- 
inp  8|>onjHs,  whieh  Iijls  wtiKKl  the  st'venvt  tt-stH  l)oth  of  pr.n-rieid  exjie- 
ziencc  and  of  Ixieleriolojjicid  s«'nitiny.  The  spon^fes  an-  hiNt  freeil  frtira 
[land  in  the  usual  manner,  then  ait*  rinsed  iu  eold  water,  in  whieh  they 
are  left  to  nuuvnite  for  a  week  or  so.  After  this  they  an*  (•transc<I  of 
fpNjM  dirt  hy  wii».liinji  iti  waiTu  water,  fn>ni  whJrli  they  ai-e  taken  and 
encloi-ed  in  a  muslin  Ita;;.  In  the  mean  time  a  snitahle  (junntity  of  a  1 
per  cent.  *Kia  solution  i«  bninjjrht  to  the  hoilinir-poiut  in  a  pot  or  l»<Kler. 
As  fKKin  as  it  is  boitiu^  friH'ly  the  |Kit  is  withdrawn  fruiii  the  fin\  ami 
inUi  tlii^  itcalding  sohition  the  bag  of  spou^>s  is  immcrwi!  for  thirty 

'  Friwh :  "  (JoWr  rteilnfcctifni  voii  Sw<le  iin.i  >>rhwiirarocii,"  .IrfAir  Kf  tJin,  CWr, 

*  AiUfituiy  tur  <uept.  WuadbtlianfUnni/,  p.  ]  14. 
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niinule^.     Tlic  ^xla  i*olutinD  will  rt-tuin  a  temperature  of  fmm  80' 

iW  degrees  Olsius  ibr  a   e<msiilcrablc   time,  and  this   w   siiffieU-m 
dwttroy   all   ^erins,  eveu   llie  very  reaislant 
Fio.  ]8i  tlirax    spureii,  within    ten    ininiili'rs    (Ik'liriii 

AfW  tliiilv  iiiiiHiteK  the  bug  if'  removed  (s\ 
the  iHtilor,  and  the  mwrnjisti^  tire  liljerjted  ivf  tl 
COtiU'Mts  (if  .mtda  l)y  rinsing  in  plain  ImiIKiI  vn'i 
which  sliuuld  he  doue  M'hile  the  f^|ftii)i^-s 
still  within  the  bag.  Kinallv,  thev  lire  plnc 
in  Hnblinuite  ur  carbolic  »(>liiti<>ii  until  n.'^iiif 
for  Uftc. 

A  fair  aub^ihite  for  Kpon^tesan?  the  */ji 
pdffit  ("Tupfer")  iipwl  bv  a  nninber  of  sm 
exeluhively  and    In    preiereiiee  tu  sponj^s  ai 
enii>loyod  by  all  in  t'lnorgencitw.     They  otn^w 
cither  of  a  s^piaru  piece  of  alKsorhent  sieriJizi^ 

«—      .  ...  .    ,.t  ffauze,  10  bv  10  inelics,  crtwJied  into  a  liaJl, 

oi  a  smaller  stjuaiv  uf  frame,  lilkil  eitJicr 

»iteril)i!:ed  mo^,  n-mHl-wiHtl,  or  ahsorliciit  ootloii,  and  tied  in  a  necii 

sterilised  cotton  ihi-ead. 


FiM.  184. 


Vn.   SUTUBBB  AND  LiGATUBBS. 

TIiewibRtancps  m*cd  fur  tyinjt  vessels  and  for  the  apprnxiniation 
the  wijt<!s  of  wonndM  by  wuture  are  either  ab^irliiLble  or  tton-aI>wtri 
Non-absorbable  are  silk,  Hilkwomi  j»ut,  entton  thread,  horM-liair, 
silver  wire.     Their  sterili/alion  «in  be  reliably  doia*  either  by  iMfi 

in  wwlu  -ijihitinn  or  by  exjio-airi'  lo  a  eum'tmr 
(ttwiiii,  the  former  at  the  smie  lime  «ith  dit- 
iiistrinneiiKs  the  latter  with  thedn^ssing».  Thf 
non-irritiint  qnality  of  any  nne  of  these  tmb- 
stune^M  dt'|H'nd!i  entirely  and  M>lelv  n|>on  tlwir 
fri>edoni  fnun  noxioiiti  jri'mii-,  ami  on  nolhrnp 
elise.  Ilenec  if  they  are  to  Ix-  luirit.il  in  thr 
liN"*iies  il  if  advisible  to  Pidye<'t  silk  and  hIvw 
\i'irt'  to  a  ihonMiffh  di.tinfi>etinn  jumI  t/ijorr  »w. 
Tile  »ilk  ein|>loyvd  in  Milnrinfr  may  Ik-  <fn\ 
\/ah\  tiucv,  and  then  pre-MTveil  in  u  liphl  vi- 
■'iinTaininj;  cirlier  earlwtlie  or  -iuhlimale  wolutti 

Of  al>M>rl>alde  tlmiids  iheix-  an'  mtjrul  an' 
liaiifpiroo  lenrlon  ( Marey).  The  enilciivor  of  iJir 
I'Mi-r  -siii^-ontt  to  gain  an  ulvsorUibU*  materiul 
Tor  liguliires  U^  to  the  tentative  eniplovnientiif 
buckskin,  the  aorta  of  the  nx.  frerfh  inlc^inol 
fibre,  fi-pT^b  tendon,  and  raw  hidr  ;  and  ihi' 
i;reiit  a(lvllnta<:^' of  a  material  that,  after  li:i%' 
ing  [K-rfornied  its  fnnclion,  dii4\pp^';in«  widH>ut 
any  further  aid,  is  very  evident.  Mon-over,  it  is  well  known 
nianv  aseptieally  bnried  silk  or  wire  thnwl»  will  ultininti-ly  work 
to  the  siirfa<^v,  though  (hi?*  may  hapjien  without  aelive  suppuruli 
Jleuee  we  owe  a  debt  of  gratitude  to  Lister,  who  syritenuitiwdly  int 
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(iiiw^  nniinal  or  cwtjriit  ligatiircs  into  sur(ci»il  pntftiot!.  Oitfrut,  long 
jiincc  in  use  on  mii-tiHil  in-ttriinipnt.-*  a.m\  in  (Tiinin  Irulcs,  is  niiiile  of  the 
lil>n>U5  |K>rliim  nf  ihe  lutiatnilaris  of  tlie  small  iiitef*line  of  sheep. 
The  process  of  nHUN'mtioii,  by  ivliiiih  the  raueuui*,  serous,  fliid  circular 


ri«.  18* 


<4. 


& 


Utiud  jiif  fur  w«<  raiKul  vr  nillc. 

mudcuUr  con»titueut$  of  tlie  iutv^tiual  wall  are  prepared  for  their 
tner.haniciil  rcnioviil,  involves  dec'ttiipo.iitioii.  :inH  prrmcation  with  mil- 
lioiLi  of  iiiicru-or)r<itii!4ins,  among  whi«.>h  the  sjHin.-:^  and  biieitli  of  iinlhrax 
may  Iw  mid  have  been  n'pn.'Heiit«i  ( Volkniann).  'Ilit'iffore  a  thonnijrh 
disinfection  of  catpiit  becomo;*  one  of  tho  most  iinpoi-tnnt  desidemta  of 
clean  Murgerj'.  Of  LUter**^  ori^iiml  method,  of  disiiifci-tion  by  immer- 
sion in  earbdlizeil  oil,  it  neisl  only  he  stiid  tliut  it  is  entirely  inud4H|nate, 
and  has  U-eii  nniver-ally  abandoneil. 

lAxier^K  fhroiiiii-izfii  ntti/ut  (iHitm  niun'  wi'iirity  aj^ninst  iiifei'tton, 
iKTanse  ehromio  acid,  a  stmnj?  gennicide,  is  omploved  in  a«Idith>n  to 
carbolio  Heid,  and  the  whitions*  use*!  are  ainieou-?,  not  oleaginous  ;  henw 
much  more  efteetive.  The  object  of  tlie  aiidilion  nf  ehrmnic  m^i4l,  how- 
ever, wa«  not  the  attainment  of  a  more  complete?  asepticism,  but  a  hard- 
ening nf  the  put  to  prevent  its'  loo  nipid  or  premature  absorption. 

Chrotiiicize*!  eatgut  is  prepared  as  follows :  To  a  5  per  ^-ent.  cnrboIJe- 
acid  watery  solulicm  is  added  cryMtalline  t-linuiiie  aeid  in  the  pn»()ortioa 
of  1  :-irHMi,  in  which  iIh*  csiljrut  remains  iiuiiH-rHMl  fur  foiiy-i-i^bt  hours. 
Then  it  is  taken  out,  dried,  and  kept  in  earbolixwl  od,  1  :  o. 

K<jcht:r^n  prcpnrnthm  with  oU  nf  jtniijter  has  vieJdtMl  pxKl  resutU. 
though  it  liitH  \w  to  failtin>K  in  the  )iand-<  of  K^M-her  hiniT'elf.  faTgnl  i^ 
pliitred  in  the  oil  rd'  the  Wrr\-  nf  jmiijior  for  twenty-four  houra;  tlieu  it 
IS  taken  out  mv\  kept  in  ahsidnte  atcolidl. 

Brt'qmann'A  proeeilurr  is  very  reliable,  and  ean  l>e  wnrmly  reeom- 
mendcd.  First,  the  vessi^]  t«i  wrve  as  a  reeeptaclc  is  sterilizotl  in  steam 
for  three-qmirters  of  an  hour ;  then  raw  nitgut  is  wound  uiwn  suitaMe 
eUas  l>ohbinF),  and  in  plaeexl  in  wdphnric  ether  for  twent>'-fbur  hours  to 
tree  it  from  fat.    Now  tlie  etliiu'  is  ponivd  off  and  repkieed  by  a  solution 
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of  forrcwive  siihlimate  10  yartfi,  ali^nlnU-  niroliol  800  jiarts,  unci 
tillixi  water  '2(K)  pnrt^.     Tin?)  alvolmlic  wdution  Imxhuiics  tuHml  aflef 
(Liy,  ittid  siuuiM  Ix*  rciU'Hwl  twitn.'.     Afu-r  three  tinu's  iwi'iity-iitup  lim 
the  siiltlininti-  isitliititit)  is  rcplacvil  bv  u.bi«uliitc  olcuhol,  in  which  thf 
gut  is  ki-|»l  iiiTiimiiciitly. 

Thi'  iiiitIiihIs  tit'  stcriliziitinn  hy  iHtiliii;;  itiul  stcntiitiij;  nrr  not  at 
cable  to  fuljtiit  uiilfKti  aiM>ll»fr  nu-diiiin  than  watvr  is  fnipli»ye<i.     Br 
iier's'  nrocn'tw  by  biiiliii};  in  xylol,  ami  iJdwdV  in  alt-nhnl.  an-  Ixjlli 
p!irn(<xi,  aii(f  nnt  mare  reliable  than  Berjfiuanii's  pbin. 

Till.'  iiiixUi?'  itf  the  abtutrptiua  of  catmit  buneil  in  livinjf  tii^sue^    

IxH-n  stiunir<I   by    Ij'hmt' anil  ntliviv,  ami  t-tmsisty  fitvt  of  r-wdUiiji  lif 
inibibilioti ;  then  its  iutrrstiec-s  are  invaileil  by  leiicocyteH,  tir  U-  n 
fultuweil  by  gninulatioD  li!>!«ue,  umlcr  the  influence  of  whieh  It  Imhxi 
ili.7.inte:^mtetl  ami  iL-wunicci  the  ehanieter  of  cletritui',  wbieli   l<  fimiliii 
carried  aw-ay  by  the  lympJiatic  ciivulatiou. 

Vm.  Drainaob. 

Simv  C'liawtaiKnut.*,  who  was  the  rD>t    ta  um;  it,  tsybieniatk'  tuhi 
ilr.uim^>  lias  n'niaincr]  firmly  e.stabIi.shtHl  in  sui^t)'.     It  is  true  that 
-etipc  li!i-i  bitii  c^msiih'niidy  eurtaiU-ii  by  jJimpfo  csiiializatiori  (Xeul 
1111(1  t-itpillary  dnucta^t!;  ^titl,  in  :lie  vu.'^t  fielil  dI' ."iupiinrative  iifl'cetiij 
iiiut  ill  the  surgery  uf  oertuin  tuvitiet«  tubular  drainajic  rentaiuH  ii 
IK-ti-jible. 

The  seli'otiun  of  the  (tnipei-  fiimi  of  ilmiiiag**  imifit  deitenil  njinn  i 
natiitx'  of  tliL-  ilisfliai^i.'  t«»  Ik;  ilniim^d  away.     Where  i<vruai.  or  bl<ii 
iiertim  of  an  atfeptir  elianieter,  in  lo  lie  exiRvtwl,  esiwcinlly  when 
(■hapo  of  the  wonml  is  not  coniplirafed  and  nut  loti  <le*'|>,  (■anillar^-  dniin^ 
ap-  by  the  aid  of  a  few  ^IramU  of  hon^c-hair  i>r  calf.'iil  «ill  be  in  [ilacr, 
or  even  tlie   li-avinp  of  one  or   more   ai)ph'.-i   of  the  wound   .ilijrhily 
jNitnloiii!,  or  the  placing  of  s|)ArM?r  ntuture-jxiinls,  will  U?  f^jund  vulHeifi 
Siiialt  wimndn  euu  lie  tightly  cKimhI  without  any  drainage  if  l/ie  Murffea 
ft>u'ftijr  mr/iMiit'rti  ntv  perfe/'t.     Kveii  ns  hirge  wnniidt  as  tlmw*  niAd<>' 
amputation  (if  the  maniiiia  hiive  U-en  JKibidially  elose<l  by  the  ant 
witli  suturcH  wiihoiii   any  ilniiiingi-,  and  out  of  'lii  nist-s.  in  'JX   hoili 
tt)ok  place  without  tiviiibleand  by  the  Hr>*t  intenlitm.     lint  in  tlie  iMei 
ninth  ihe  patient  tuinie  veri'  neur  losing  her  life  hy  aenle  i^rpsiii  iiuuKi 
tontlv  airriwi  into  the  wouihI  at  the  time  of  the  opemtion  from  a  neig* 
boring  patient  cullerinir  fmni  aente  uHteomyelitit*.     Ik-fon*  the  wmiid 
exatiiiniil  extonr^ivn  toughing  of  the  fiiM'ia?  and  of  tlie  imler  Kkio 
plaee.  _ 

Fniiu  tnbnlar  dniiuage  where  tliiek,  eoiisisteut,  and  ropy  uiafsi?  nf 
pns  lire  to  be  earned  out  of  a  oavitr,  tii  nipillaiy  or  no  drainage  wlw 
a  ])eif«:tly  drj-  and  ase-ptii*  wound  treated  without  ehemicak  imimll 
to  roinaiu  dn'  and  a-^-ptie,  the  tmnsitiuns  and  gni(lation8  are  nmny,  m 
their  pn>per  selwtinii  and  mLiptiitH)n  must  deiicnd  on  the  xkill  and  jnJp- 
nient  of  the  surgeon. 

WImtever  material  is  to  be  employed  for  dminago,  it  is  indi» 
that  it  ahuntd  b«  made  abf^dutely  «t«ri]e  befuru  lute. 

'  "  TtlW'r  Cjilpitinfi-flirtti."  Hritr^gt  f^r  Win.  f.HiV.  (HruHal,  ISdO. 
■  "  ITotirr  (lam  ViThslli?ii  di's  (.nlgut, '  Virrhot 


Lorroys,  irrtqatiso  soLvrfoss,  etc. 

Ketibfr**  nhmtrhihlf  ilniinuf/t'-tuttri',  iirp|iHrfiI  imt  of  il(>('HU'iiie<l  nx- 
Ixmcs,  and  siiniUir  oiie^  iiiiiile  ii(  tlic  lung  Ijom-j*  nf  lai"j|C("  liiiilj*  ^Trv-iidi-U-n- 
Inirx.  MacKwcii).  Iiuvc  all  lH.fn  aimnduticcl  a>  ini|>Ri<iiml.  <JliLSi^  draiii- 
Aj(i.--riilK':«  iiiv  VL-ry  neut  ami  cleiit),  and  ran  Ih^  n^iHIy  slonlir^il,  l>nt  an* 
ri)fi(l,  IrnfttK-,  ana  canuut  be  .^Uortem-d  tu  -iiit  vurvinff  r<>n«litiiiiit( ;  liciice 
iIk'V  liiivi- foinr  iiili)  UHOunly  liPivami  thrn-.  KiiIiIkt  ilniinjij^-HilM*s  an? 
atiH  ixiQsidfi'oil  ihe  most  uduptahl^,  <-heai>,  ami  UK-tiil  material  for  wournl- 
dniitia^'.  Tlieir  disinfi'dinn  am  l>u  tiufi'ly  ilime  by  iKiiliii^  fur  Hve 
uiliiiites  in  mhIa  »«)liitii>ii  0  |>ri*  fvnt.)  or  liy  .stonniing  diirini;  fifVrcn  In 
twfiiiy  minutoi«.  'llii!<  will  not  hann  tht.-  rtihlxT.  AlW  Ji^infi-ctiuD 
thi-  lulx'.s  tnij:hl  ti»  be  pR-^-rveii  by  prt'liTfiu'c  in  a  •*»  |>lt  (tuI.  t^tlutinn 
of  rarbulir  !U'i<i,  wliii-li  will  iii>t  iKi-omL-  bu-ii.  by  cimUu-t  with  rublwr,  as 
will  (nirnisivp  sublinmtp.  Tlif  iw»t  rcoeptmilo  is  a  tall  truit-jar.  Tiic 
tnlK-s  sboiild  \*i'  iMit  Into  pnijwr  lengths — tliai  is,  a  lilrli'  ^hori<T  than  the 
lii'tgbl  <>r  llic  jar — iuxl  aru  to  be-  pul  in  upright — that  i-s  Mantling  uu  end 
— to  fiu'ilitalc  n-nioval. 

IX.  Lotions.  Irrioating  Solutions,  and  Antis&ptic  Fowdbrs. 

M'ntcr,  the  usual  solvent  in  preparinic  lotion*,  is  never  free  from  p>rrag 
when  foiiml  in  its  natiiml  titat4.>  in  r^prin^,  welK  running  water,  |M)ii(lis, 
laltt-,  anil  the  ocean.  Only  in  the  ^tute  nf  vury  tl»-ep  jri-onrul- water  and 
JU4  alnio^phi-rie  \'a|)or  h  it  known  to  hi-  gcrnitcM.'^.  An  kkhi  a^  it  ap|>roiielii>> 
the  esirlh's  tinriiii-c,  eitliiT  IVoni  Im-Iow  (sprinjrs)  or  fn>ni  aUtve  (nun),  it 
beeomiid  chaiTpiHl  with  niicn.«-orjjani.'<ni.«,  wliidi  are  often  pathnp.'nvtii.'. 
Sca-waler  al^i  i-ontains  |KitlMj^'netic  germs  nwir  the  shona*,  M'liere  it 
mingles  with  the  drainage  of  inliabitt^l  areji«  of  hind. 

To  Ik>  ntlniit^ihle  for  siirpiritl  n«?  water  rniii^t  In.'  freed  fpim  its 
niicnihitil  eonteiit.'t.  Thi^  can  be  done  by  preeipltnlion,  hv  tiltnition, 
by  boilinjf,  nnti,  finally,  by   the  addition  of  ehemiwd  m-nnieideN 

Finely -|K»wih'nxi  inMituhle  finlistjinei-s  mix^Hl  with  wati-r  will,  on  set- 
tling to  the  bottom,  carry  M'illi  them  into  the  t<e<liment  a  (wrtain  pni]M>r- 
tion  iif  the  niierolH's  sUH|»ended  in  the  water.  The  finer  the  |Kiwder  and 
the  flowi^r  the  pr<MT<is  of  se<limenfation,  the  better  will  the  water  he 
pnriliiit,  but  a  perfect  atale  of  sterility  can  never  be  reoehetl  by  tliis 
luetlifHl. 

Kiltmtioo  by  the  variou*  usnal  method*  will  very  materially  dimini^ll 
the  niirnlKT  of  germs  cimtaiiutl  in  the  wal*'r  fnini  lakert  ami  river*i.  Th« 
filteiN  of  the  Waterworks  of  the  eity  of  Berlin,  for  iiistam-e.  are  !«»  effect- 
ive :i-"  U>  n-duee  the  ninulKT  of  rnieroite?*  contained  in  a  enbio  wntinietre 
of  ilie  water  of  llie  river  Spnv  fnmi  hiiniln4U  of  thonsandis  to  an  aver- 
age ot'  fftiiii  fifty  to  lieventy.  HcPe  the  filtering-l>edi-  are  made  of  gravel 
aud  Kind.  Hut  even  wliere  tight  ]>oroU8  ve&iels  mnde  of  polter'n  earth 
(ChntnlKTland-PHtntenr)  or  of  an  ini)Mil|iuh1(?  powder  (like  Kio!<elguhr' ) 
are  i)t>ed,  the  eertainty  of  an  aliH^lnte  detention  nf  all  niieniln-s  in  the 
filtering  nn^linm  i--^  assuii'il  only  for  a  certain  time.  In  aihlition  to  thi.t, 
lai^i'  ipiantitie^  of  watvr  cannot  be  treated  by  thit<  metlxKl  in  a  prsctic;d 
man  tier. 

Itoiling  is  fur  fiiiperior  to  either  «<1inuntatirin  or  filtering.  Almost 
ull  uf  the  germs  contained  in  M-ater  are  surely  destmycii  by  boiling  fur 

■  Xonllii»;>«r;  "  I'vUir  WsxM-rliltnilidik,"  XalKAhfiJur  //yy>rn^  rul.  x.,  UDl,  (>-  lUk 
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fivL'  niiniiteSjimil  this  applies  to  the  <lirt)c.sta<i  well  as  to  tliecleiirifM  waiir. 
Dor  and  Vinay,'  who  bulled  the  water  of  the  river  Ithuiie,  containinii  an 
overape  of  ;i.1,000  pemia  per  litre,  fmiml  llmi  only  !MI  of  tlieni  Minivixi 
the  process  ;  thnl  is,  moiv_'  tliaii  97  per  cent,  were  destniivcd.  In  adililiiiu 
to  tlii.>i  it  tiiiiKt  be  siiii)  timt  tlie  geriim  iiijiiibte  uf  t^iirviviii^  ibi-  nnli-jl  nf 
Iniiling  an-  not  iwtholo^'cal ;  as,  for  in.itunre,  the  hay  Iwcilhi-t.  The 
methixi  comitieuu!!!  itself  for  its  siniplioit*-,  jsafvty,  lunl  >^neral  appli- 
cability ;  lieiKT  ill  iiti]Hirtiuit  wutPh  it  will  be  piMxl  fijr  the  Piirpiiii  to 
proviile  nn  nmple  (juantity  of  lx>ile(l  wnter.  The  (lipjier  or  pitcher  ut 
be  Uftti  for  ladling  sEiouM  Im?  boiUxl  to^>tlier  witli  the  water.  lu  h 
tals  niiininj:  hot  wuter  i.<  ])™vided  fnini  a  eeiitnil  iMtiler. 

But  even  this  simple  metliod  of  sterilizing  waltT  by  Ivjiling  is 
always  applit^able ;  therefore  it  \n  ven'  cortvenient  to  hnve  another, 
ready  way  of  a<vontplishln|j  tlie  same  TCfiah  by  the  iiddition  of  n  ehenF-" 
icid  germicide  to  llie  wuler.     On  !iec«niTil  of  the  faet   that  tlit?  Illie^■l^e* 
fontaiiie^l  in  onliiuirv  pure  water  aiv  wltloly  dir>tribiited,anil  not  mllitird 
in  di'iise  n»!iS'?e>.  In'iire  fri-Kly  Hr«"e.''!>ible  tVtiii  all  ?idi.'>,  their  dci^tnii-lioB 
by  i-bemieulp  readily  (li(<ii(j|veil  in  the  me*lium  is  not  difficult.     N 
eui>y  13  the  disinfection  of  the  turbid  and  mtir-h-pollntcd  v,*ntcrs  of  ra 
|)oud(!i,  oud  Fiiagiiaut  |)i>oh«  lueated  near  huniun  luibitatiun».     I^te 
of  this  is  Tn  bt*  ■^im^'ht  in  the  faet  that  tluve  wati-r-  eoiiliiiii  t^nmllfr  m 
latter  lamps  of  gr(is>  dirt  of  viirylng  density,  aggn^tionf*  fif  ot^uie 
matter  teeming  Mitli   iiiiembijd   life.     To  n-nder  rlu-niiml  dif^inUf 
posHiblf,  siicli   wuler   iitiist    be   first   piirge<J  of  gnie«^  tilth    by   (iUmti| 
Should  iJiis  not  be  fejwible,  lK>iling  will  liave  to  be  resorted  to,  nnd 
prove  even  hen*  fully  effeelive. 

Where  (nily  the  loi'ehanieal  effi-ct  (tf  a  lotion  is  desired,  ««  in 
aMeptie    operatioiin,   the    phy^inlogiriilly    iinirrilanl   Hiliition   of  iinui 
rooking  s:i]r,  l>  to  srerili/ed  water  lOiKl,  will  Ik>  found  eonvenieiit. 
solution  does  not  enuw  smarting  in  a  fre!<h  wound. 

The  inoMtefleetiveand  mot*t  iifH.'fulofaII  eheniiealgemiieidei*  iHeorrwt'' 
mthfimate,  «iggested  by  K*>eli  and  intro4lueed  into  ^nrgii^il  praetioe  by  Beiy- 
mann.     It  i«  a  very  poiMinoiiH  and  vers'  ehea])  whiti-,  erystallinc.  (Kicr* 
jiowiler,  readilv  dis-solved  in  water  ami  proniptly  <leeoni[M»«tl  by  enD' 
with  niutaU.    Heiieo  It  cannot  \w  U(»ed  for  the  dit-infei-tino  of  in-itriinirni". 
nor  can  it  be  kept  in  inetidlic  v<'KseIs.    \n  eoinnion  drinking- water  ofi'--& 
hohU  in  ttobition  eotij^iderable  qii^tntities  of  the  alkaline  cnrthH,  nutnUt 
lime,  which   eagvrly  dcH-oni|Hisc  the  mercurial   sdl,  fonniitg  inwOiil'l' 
deiHjsits,  it    iy  nece.'Wiry  to  i-otinteraet  this  tendeiuy  by  the  addilit'ii  li'  g 
the  solnlinn  of  :*<tnic  acid.      Either  acetic  or  Uirtaric  acid,  ur  fiiudly  i^Q^H 
nioii  I'oirking  t^tdt,  will  perfijrm  lhi»  s(?rviee,  a  gooil  rule  lieing  l<.>  t^^^ 
either  of  the*  eurr*'elives  in  the  Ronie  prr>porrion  a.s  the  rorrnsive  I'ub- 
limate.     To  a  1  :  lOOl)  M>lution,  lur  iiistanoe,  ivouhl  Iw  taken  I  graiinai" 
of  corrosive  wnblimate,  1  pmmme  of  evoking  yolt,  ami  HXK)  gnunniiv  «l 
water. 

Corrosive  itublinmte  \»  UHetl  in  pulutioutn  of  1  toCMKl  for  mntin' 
irrigation  during   [iroloiiged  tiperations  almiit  the  aniw:    1  :  2(100 
I  :  KHK'  fur  washing    teptie  wuunds,  ami  for  disinfecting  the  sikln 
jMitient  luid  surgeon ;  1  :  'AH)  for  the  finiil  disinfection  o(  iNHiivain 
after  necrtvtomy  to  prejiare  them  for  .Scliede's  plan  of  flfter-trefttin«ltF| 

'  "  I)e  In  aicriliwition  de  IVitu,  etc,"  Lyn  miJinti.  1^9,  No.  2^ 
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J^jL  Very  convi'niutit  inmle  uf  preparing  ciublinmtc  sulutitms  iii  that  by 
mtaas  of  iiii/)liiH4tie  tahfrt»  wjIiI  hy  the  tlmg-timis.  Tnuit*poi1«ti»ii  ami 
dosage  are  verj*  easy.  In  the  al>!-enre  of  Kiblet)*  the  nin^on  «iU  prepare 
a  ronceutrated  tticohofic  inoUxcr-tmlution,  Iroiii  «'hii-h  tlit-  Aveaker  sohitiims 
are  made  a«  required.  A  10  per  cent,  solution  will  he  tbiiml  very  iiiieltil 
and  imt  t<>o  bulky.  Two  tf:u-.]HMHifiils  of  tliis,  added  to  a  ipmrt  of  water, 
will  give  thi!  nnt[ii«rti<iii  of  alxitit  l:lfH«l,  >'ur  ilic  irans|)(>rtntioii  of 
this  strung  eulution  a  glajw-sluppered  btitlle  iu  a  wixnleii  ca*e  will  l>o 
netileii. 

The  Bymptomfl  of  .lystemic  siiblinmte  poisoning,  caused  by  indiit- 
crimiiialf  ii.-<e,  are  those  of  iin  int-uttw;  euteriti.'*  with  colieky,  often  bl«j«^Jy, 
Kloitl-^  and  salivuiidii.  I<oeid  irritation,  u.'<.siiniiiig  the  form  of  an  angry 
deriiialitifi,  is  often  eauiwd  by  nmifrt  (inbhmate  dressings. 

(\trhotw  m'iit,  I/if;ter'fi  urlfiinal  disinfwtant,  forms  eolorless  erystttis 
when  undissolved.  It  i.-*  volatile  and  stronjjly  eorro-tivc.  Sdiitions  arc 
pn-jKired  a."  follows  :  The  cryslalline  acUi  in  litiiirlitMl  by  moderate  heat ; 
then  wiit4-r  i^^aildtHl  in  due  [iroitorlion.  Its  irHiial  soliitiniis  are  ihe  M'eaker 
one,  1  or  2  |)ereent.,  tbr  (lie  iinmersion  of  in^triiment.s,  for  lolionsand  irri- 
gation, and  the  silrniigt'r  i«luti<m,  5  per  eent.,  for  the  di(<iidWrtioii  of  wptie 
wouud:<>,  and  for  irritant  injertioni*  into  joints,  cysts,  or  hydnKvIc.  Tlus 
solutiuu.  freely  applit-'d  to  a  fresh  wound,  will  produce  a  grjyi»h  glaze, 
<ine  to  siipcrlicial  iMitTosinn  of  (he  tissues.  It  i.t  very  poinuioufi,  espe- 
einily  to  snmll  r-liildren. 

Outt  «)f  the  lin-t  f*yin[iton].''  of  «iri)nlic  |»oiwmii:g  is  tlie  eluii-aelt-ristic 
olive-green  cvtloring  of  the  urine.  Tt  m  soon  followed  by  hentlaehe, 
vertigo,  fainting,  vonutiiig,  im-gular  breathing,  ami  a  thready  puke. 
In  ;*evere  cai**-^  eonm,  e«»ntmcleil  rigid  pupils,  clonic  muscular  spasms, 
pulsi;le?<i*ne?>*',  supprL'-i^iou  of  urine,  »n<l  intestinal  lu  iiiorrlniges  oUen 
](a<l  to  a  fittal  teruiiiiation.  The  skin  in  also  very  sensitive  to  earlMilic 
oitid,  often  n-s|><>uding  to  its  irritant  action  hy  tlnrirl  iiczcnm.  Sii-ong 
eolution»  of  i^rbobe  acid  applied  to  tiniall  mcnibvrtf,  a»  the  lingers  aud 
toes,  often  cjuise  a  ilr}'  fiinn  of  piugn-ne. 

O/vofhi,  mixeil  with  wsiter.  forms  a  inilkv  lotion,  which  is  about 
three  times  as  effective  as  eiirholie  acid.  The  iisiud  propi>rtioiis  are  1 
and  2  jwr  cent.      Its  oilor  is  vcni-  disugrocable.  but  it  is  non-|)oiftonou§. 

Lt/Mil,  like  carbolic  acid  and  ereoliu,  is  a  eual-tar  ])roduct.  It  is  a 
l>oisonoiis,  s<iapy  liquid,  which  yields  a  somcwliat  less  turbid  solution 
with  water  than  ereoliu,  anrl  is  about  as  effective. 

Stf/icifiic  acid  (Thicrscli),  a  good,  though  weak.  uon-[K>U4l>iMnis  anli- 
fieptie  |»owder  of  while  «ilor,  is  intensely  irritatitig  to  the  nasal  and  bnm- 
ciiial  mucous  niHubnuipi*.      In  eombinatiou  with  Iwric  aei<l  it  forms  the 

Eipular  Tliirim'ti  Hvfiilion :  salicylic  iw^id  2  parts,  boric  acid  12  parts, 
»t  water  HKX)  parts. 
Acda^  of  afumina  (Burow's  solutioa),  a  ver}*  effective,  adetringent. 
Bad  deodorizing  antiseptic,  is  especrially  iwefiil  when-  (he  skin  is  very 
vulnerable  and  apt  to  Ueoomo  oc7.ematou!i  under  tlic  dTvssings.  It  ix 
also  nnieh  usi'tl  iu  |i]dcginonoiis  atVectlous  iivpiiriug  jH'rniancnt  immersion 
or  irrigjition.  A  1  per  cent.  s«ihiiion  is  prcparrd  by  mixing  24  gnimme** 
of  alum  with  -i^  gnuuiuei>  of  aiigar  of  lead  in  1000  grammes  of  wuter. 
After  twontv-foiir  hours  the  cletir  ]iari  sliould  be  dccantetl  fn>m  the 
itiftolnble  trWlitnent. 
Tot.  t.— lA 
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Thymol  (Itankc;),  a  mild,  n<iii~i>ois«nnu>4  antii^ptic  nf  plvataint 
non-irritant,  Is  used  in  tho  strcnirth  <*f  1  :  lOOti. 

Pennmiyanat*:  of  potanh   w  u  vi!i-y  »(ilul)lf,  tiultl  tUsuiiec-Uiiit,  and 
Btniiig  <lc<«!oriwr,  Iml  <if  eviiiicrtcciit  (fl«'l,  ns  it  ifi  [>n>ni)iiK   iK'ntm- 
Iiu«^I  by  ouiitact  with  the  secret iuiit<.     It  i^  U!*d  in  the  j-tn'itfiili  i£_ 
iruiii   1  :  TifH^  to  1 :  2IXK)  m  a  moutli-wa^h  und  as  on  Lrrigating  tlitid 
the  ttrt-thra  and  blnddor, 

Chhriiif,  a  very  powcrtul  anti.M,']itic,  is  used  In  the  fchape  of  clilorin 
vratn: 

Ptrorifle  of  hydrogen  (Tronim»doi'ff),  a  very  alrouji  antiM^plic  fli 
iKm-poiHUnmn,  is  iiwd  in  thi'  jitn-njitli  nf  ^  [ht  wni.  fur  tin-  di^inln-l 
ot*  sii|t[umaiiiK  1111(1  ill-snirllinji;  woiimls  ;  is  als<>  ii  i^mmI  stypric. 

CVii.nin  aniline  dye»,  as  niethyl-blue  and  pvuktanin  (!Stilliiif;),  nir  u/ 
undoubted  antit«>ptic  value  in  the  trealiui'nt  ot  ulcerating  ami  i^lon^'iiiii); 
malignant  new  growlhe. 

AnioQfj  ilic  antiseptic  pnwdt'iv,  imfofonn  in  t«  Itc  Hist  incnliMnfii.  Il 
is  a  li^ht-yclldw,  cn-.^tallino  ]>owd<'r  of  i>OL-nliar  <id«ir.  n-in-wilubli-  In 
wutt'i',  fululili*  ill  aUtiliol,  i^llitT,  aiul  stuiu'  i>il;i.  Itr^  uiitiM-pti<'  pniwrtitv 
ai'(>  d('V('l(i]ii.'<l  iiiilire*;lly  l>y  ii tiilni'I  with  tlic  piiHlucts  of  microbial  iltrnru- 
[Mtsitioii  (ptomaines  Htnl  toxalbiiinin).  Tliclr  cJicmical  action  lifK-rnM 
d  rertain  piiiporiioti  of  t'nv  iodimr,  wliiirli  inliibits  a  further  tli'Vi-lii|inu'at 
of  ulicrobi's.  Il  ih  very  jioisonmis.  r-iptH-ially  to  cldfrly  mul  aiiw-mir 
giibjcTt;-,  and  ofti-n  U  aUi  very  irritant  t»»  tJie  skin.  It^  oflVii-ivf  mUr 
can  bi*  ptieotivelv  luaf^kod  by  an  admixlun?  of  biirni-coHW*  p<i«der  antl 
some  aroDintic  oils.  It  is  uaed  for  dnntin^  the  line  of  union  of  a  KUtnitil 
wtmnd,  and  niont  effwtivply  in  tlie  vicinity  nf  the  iiatnrsd  !i|H'rtiiaf^  of 
llir  liiiinan  bmly,  whore  j^^rfert  a.'»epsi^  i^  not  attinnablr.  In  tin*  t-Iuipi' 
of  iodo/nnn  ffl;icpi-in,  from  10  to  20  percent.,  it  is  iiijet-tcd  with  p-"! 
cflwl  into  tuberculous  foci.  As  iothijann  ffnuze  it  in  an  indis(>ciisi!>!t' 
aid  in  Ireatinj;  wounds  conimunicatinj;  with  tlic  ond  rjivity,  tin-  n-.'tiiiii, 
vagina,  ami  bladder,  in  the  temporary  tamponade  pivcetlinj:  r-rMiitbirr 
Kuturc,  in  forming  a  pnncctive  dam  npiinsi  iufiH-tion  nf  the  iHidlhy  \wn- 
tonenni  in  o|K*nili<'n(»  for  ajijH-ndH'iti!* ;  finally,  in  phi>;jr'"K  int'p^il 
(lenntlwl  i-avilies  cann-d  by   varimi^  inlra-nlKloniinal  o]>enitions. 

Tlic  Bymptoms  nf  iodofnmi-iioif-oning  aii'  niberffnce  <if  llif 
hpa<laelic,  tlejeciion,  luiu^-u,  and   vomiting;  in   the  uioix*  M.Tiou!>  t^ 
slceplessne*!,  pwat  frequency  of  the  pnlw,  rentlefwno«,  ft'X'cr,  ili'lirimn, 
maniacal  attack-,  finally  coma  and  convnlsions.     In  tliritc  ow-*  iodii 
is  found  in  the  urine,  in  whi<-h  i1^  presencp  i:*  demonstratiMl  bv  thc«"i_ 
tion  of  dibit*'  sulphuric  acid  and    fuuiinj;  nitrii-  acid,  tttpctlicr  with 
simill  iiiiiiiitity  of  cbUmjform.     If  thip  iiiixtun-  is  violently  shaken,  tfar' 
ehlonifortii  ii>wtinics  a  purple  color  under  tlar  inflimnee  of  frLf  iiKliiie. 

Sitftuitrfifr  of  hiAuitith  (KiM'hcr)  is  a  good  antiseptic  pnwder.  ihtu^ 
somewJml  [wisouous  if  n«Kl  in  birge  qituutities.  Il  is  a  gtronjjr  exi 
cnlive. 

XapIithaiiM  (E.  Fijicher)  ia  also  a  good,  non-jioi^tmoius  but  vet^* ' 
snu'llin^,  antiseptic  [«iwder. 

Oritii-  of  jfiic,  a  mild  antii*eplic  (>owder,  is  one  of  the  mrapowiitsi 
Socin's  pa^l4',  which  is  nj*«l  for  a  oovmng  of  small  mturcd  woiuidF  of 
the  faw?,  instead  of  regular  gniize  drcssinps.     Its  formula  is :  oxld*' 
zinc,  50  granuutis;  cliloridi'  of  zinc,  6  grammes;  water,  50  gniunui^j 
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finislicd  in  enamel  paint,  without  cornices,  oiikIos,  or  projcotion*  of  aiiv 
Icioil — ui»kurt,i'\x-n-tliiii^uf  a  nature  aJuiittiiip  llieea^itititauij  lutist  rad- 
itral  (rleniiJ^in^  by  KfTiit»l)iiij;-linLsh  and  thii  walci-inji-lioH' — an-  ntiic-ssan-. 
Th«>  furniinro,  tnHTitin^  nnd  otluT  taltlcs,  -ilioiild  W  (•<mstrnclrtl  of  iri.|j 
unil  gloi^s,  ami  t^lniuld  lie  kupt  liily  anil  l>nj;lit  by  I'reiim'Ht  wasliinjjj 
the  applinition  of  white  rnjnnel  jviint.  The  floor  should  he  a  p-n\ 
inclined  plane  and  water-tight,  aflordin^  the  pui^ibilit^'  of  an  un)>lin 
Unc  of  water.  The  .iterilizinp  ap|wintu.s  for  iu.-<tninients  and  dreodi 
ha*  to  l>c  wilhiii  romfortable  ix'jich  of  the  operntiujf-table ;  the  in^lm^ 
ucut-eosee,  e<)n(*trnftiH^l  of  enanicHwi  iron  and  pla."*,  ought  to  be  in  a 
side  mom,  us  the  abumlatit  urtc  of  water  nml  rtcani  in  the  itp^'ratlnp- 
njoni,  however  favorable  against  the  ereutiou  of  du?t,  in  apt  Im  t-aii-'* 
rnsting.  Vov  the  reception  of  soiled  linen  a  coven^d  ami  enanielUd 
metal  reeeptacle  ia  tn  he  prrivtd«l ;  for  mtehing;  pn-i,  ir-Iior,  urine,  eystio 
ainl  other  |>allH»lugieal  Mtiids,  glass  pii!^biL-ins  and  i*overe<t  bueketf  will 
be  net^Kil.  All  of  these  must  l)e  ininiediatelv  removwl  fri>ni  llie  npt^ 
niting-nKini  with  their  contents,  and  should  not  l>e  ^utferetl  to  re^iiain 
there  longer  than  nnnvoiilahly  noeei«ir)'.  The  dre-saiings  should  Im'  kept 
in  the  clot*d  metal  Itoxcs  in  which  they  were  sterilia-d  imtil  the  uiiuro 
when  they  aiv  actually  nee<lcd  for  um*. 

Kor  the  Mtoring  and  use  nf  the  various  irrigiding  flnidw  an  ir«in-«f 
glass  !(tand  is  nc-i-^hHl,  on  whieb  are  diniMw-*]  i^iiitable  lH>ttl(s,  tbr  c 
tents  of  which  c;ni  he  readily  brought  to  the  wound  by  mennii  of  nib 
tubing  and  ghuks  iiozzleH. 

An  aniplf  supjjly  of  glass  vessel*  and  trayg,  of  fimaller  and  hi 
size,  for  the  laying  out  of  instnuiients  and  for  the  rinsing  of  Iiantts 
&|wngC8  ill  antiseptic  (.»r  a.<i'j)tic  rtui<ls  diiriiig  the  toiirr<e  of  an  o[»eratii'ii, 
ftirais  a  nisTA-ar^'  eoinpli'nicnt  of  the  outlit  of  tlic  opcniting-ntoni. 

Where   the   ojk- rating- room   s*crves   the   purpcx-*e*  of  teaching 
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Separate  opcratin^rooma  for  aoptic  and  for  afioptic  wwes  onft  very 
disirablf.  as  bv  attoudiiijr  to  i*eptic  cbso!*  in  strictl^v  st]MiriiU^  ruoius, 
fiiriii,>-Iiwl  with  (liHliiirtly  «-|RiraU'  setf  of  irirttriiin('nt.v,  tlu'  rlmiHTrt  «f 
arc-iilrntJil  inftvtinii  of  Moan  winimlf*  will  Iw  ronsuIi-niKly  (liininishotl. 
Shniihl  tlii^  iliiulisni  \>v  inipusHihU-,  uml  lliurt>  1h- milv  aue  ruixii  in  whirh 
la|>iir«>tomio9,  arthn>tomics,  and  opemrion!*  for  phlegmon ous  affections 
must  be  dealt  with  one  after  the  other,  then  the  iiivsimbk'  rule  oiipht  to 
prevail,  to  ilo  the  awptie  oi«.'nitiori»  first,  and  tu  lejivi'  llie  work  on  septio 
wounds  to  the  laj«t. 

When,  in  pi-ivatp  prHtrtion,  a  living-room  of  the  dwelling  of  llie 
[mtient  lA  to  >(orve  an  an  op(>mting~mom^  it  will  be  impo»idl>lc  to  create 

Fio.  188. 


lUil*  far  InulruincnU  und  drcMing*  (tlolt«T>. 

condition!)  of  .tiieh  exquisite  alennlincs.4  as  are  demnndrd  bv,  and  indis- 
pensable in,  the  taiuteu  (*iirrouiuHn^  of  a  IwspItjO.  Ami,  tuekily,  they 
are  not  necejwaiT,  a^  it  is  known  tlial  tin-  ntriiusphere  and  dust  of  private 
ilwcllings  eont.'iin  niiioh  fewer  piithdgrnctir  gorm-s  than  tlmse  of  hospitals. 
It  is  a  good  rillcj  however,  to  sc'lwt  that  out.*  uf  a  set  nt'  rooniN  irliU-h  itt 
leatU  inmtbifeti,  and  not  to  disturb  the  I'tirnitiire  and  hangings  unle^it^  thi^ 
^that  is,  their  nfuioval — can  bv  done  I'runi  six  lo  eight  bour^  preevtliiig 
tlh'  tinii-  of  the  opcniiiim.  In  «hopl.  nnh^^  the  ehiiring  and  ctivkn^ng 
of  the  ri'i^^ni  be  done  a  good  while  iK-fon^  thf-  o|>enition,  giving  ample 
tipiu  for  the  Hettling  of  the  dunt,  it  is  Iwtler  Mniply  to  (-oviT  the  tab1i<s 
to  l)e  (iH>d  wit])  c^lean  white  clittb-s  to  vvt|M'  rliaii's  with  a  wet  lowcl,  and 
to  avoid  every  unne<ejvsan-  disturbanee  of  tlie  n-st  ol'  the  furniture  that 
may  tend  to  i<tir  up  dust. 

Sirk-rooniH  or  mcl'-frarffii  require  a  slmihir  management ;  that  is, 
BcrupuUms  alteatiini  to  eli-anlinii**,  fae-ilitatecl  by  the  praetieal  rtimplifity 
of  toe  utensils  ami  fiirnii'hings.  (ilnss  and  iron  deserve  the  preliTCtiec 
over  wwiillwl  arti^^tie  fiirniliire.  and  all  iiiinceyswjiry  hanging*:  ani!  "r-na- 
menlK  siiDuld  1k'  i-riclu'winl,  esiH-eially  wlim-  we  Iwve  to  dial  with  itifrtv 
tioui)  form.<)  of  di«*a-ie,  a-s  for  instjiiu'e,  di]»hlliiTtn,  profn.-n'  supnuratinns, 
fyphoid  and  other  fevers,  etc.  In  wards  the  ^tuytv  should  bt*  either  tiled 
or  inade  of  terniw^i,  and  then  e<iver»Hl  with  rugs  in  a  wiitablv  niaiiiier,  nr. 
if  they  arc  to  be  of  wood,  the  work  slioiihl  lie  clowe-joiuted  and  the  sur- 
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fact'  kt'jrt  lu"ij;lit  and  liiglilv   ixdished  or  covered  with  a   frvmitntlv- 
reiiewiHl  <*oiit  i»t'  iKunt. 

Almiidtiiit  iind  <-oiiitortiil)lc  batliiiifr  provii^ionsi  tomi  an  indi:>:peD:4il)le 
concdiiiitaiit  of  im»|K.Tl_v  funiisltutl  wanis  ami  !?ii'k-rooms. 

The  ohanyv  of  <lre«sin(/»  ii»  an  inijMtrtant  fiiiu'tioD  involving  snue 
risk,  and  therefore  must  be  surniiiiuletl  by  adequate  safcguanls.  The 
first  one  <if  tlier^e  if  the  strict  seiniratiim  of  {Kiticnts  with  infwltJ 
wounds  fnmi  th»h«'  whose  woinids  are  aseptic.  Should  this  \ye  ini|ti>:^ 
sible,  then  the  cKini  rases  ought  to  Ix'  attende<l  to  first,  the  infivml 
ones  attendwl  to  the  last  in  setpienef.  When  there  i^  a  great  awnnmta- 
tion  of  |K»tients,  many  nf  whom  ri-tiuire  the  change  of  extensive  and 
bulky  dn'ssings,  it  is  veiy  desirable,  for  many  reasons,  to  have  a  jcja- 
nite  riKHu,  a  so-t-alled  "  dressing-nnim,"  f(»r  the  renewal  of  alt  largff 
dn'ssings,  or,  in  the  absence  of  this,  to  clmnge  dre!*e:ings  in  the  opent- 
ing-room.  The  advantages  accniing  from  this  plan  are — first,  the  ftvoid- 
aiice  of  excitement  among  the  rest  of  the  |)ationts,  who  witness  tiw  iat 
and  outcries  of  the  individual  whose  dressings  are  being  chuignl; 
secoiidlv,  smalt  correcticms  of  the  state  of  the  M'ound,  ^uch  as  iaciBiail^ 
dilatation  of  simises,  etc.,  can  Ih>  at  imce  iierfumied  as  required,  and 
more  rcadilv  than  in  the  Hards ;  thirdly,  the  soiling  of  the  floWB  and 
IxHldiiig  and  the  raising  of  du>:t  from  the  dres.-iing)t  removed  are  artuded 
in  the  wanls. 

Another  siifcgminl,  Um  often  neglecte<l  in  onr  hospitals,  is  this:  tint 
siu'gical  rounds,  mrcs.«itating  the  cxixisure  of  wimndst,  should  not  br 
made  directly  alU-r  the  methodtcid  sweeping  and  dusting. 

Every  yi-m-  at  least  ona>,  but  prcfcnibly  twice  or  three  times,  each 
waitl  shoidd  be  completely  cleare*!  of  (wtients  and  furniture,  and  receive 
a  verv  thor«>iigb  (•li'an>ing  by  the  scnibbiug-hnish.  soap,  whitewash,  ud 
fn-sli  |Kiint.  Xn  great  reliance  should  Ix'  phuiHl  in  this  annnal  hocue- 
clraning  U|iiin  i-bcinical  methods  of  disinflation,  as,  for  instance,  fami- 
pitiniis  Mith  siilplmr.  chlorine,  or  sublimate,  or  washings  with  antidnitic 
lotions.  As  it  is  known  that  the  genus  of  infection  are  imbedded  in 
gniss  iiKisst'S  of  dirt  encrusting  tlie  surfatvs  of  M-alls,  flot>rs,  door-JEDobit, 
furniture,  etc..  tlie  rational  thing  to  do  is  a  thnnnighgoing  meehanieai 
(■/.  <»((.v/,(7ot'alI  thc^c  article- witli  hot  soda-and-soiip  solutions  and  by  the 
scndibiiig-bnir-b,  to  be  ibllowtil  by  the  application  of  a  fresh  coat  4>f 
paint.  Such  a  nulical  clcun-ing  <(f  a  ward  or  sick-n»om  might  be  rvo* 
derrd  nc*-e-is;iry  :iT  anv  time  by  the  aptxiirance  of  er}'si|Kdasorotberfonil5 
of  infection  with  an  e]iiilciiiic  tiiideuey. 

XI.  Aseptic  and  Antiseptic  Operating  ahb  Afteb-trsaticbst. 

To  ilhistnuc  ill  a  colicreni  manner  the  progn-ss  of  an  aseptic  o|x'nilii«i 
wc  shall  take  as  ;ui  cxaniiiK-  the  an-oiint  of  an  amputation  of  the  feni:ile 
bn'ast. 

.Vssuming  that  the  i>|HTation  is  to  Ix'  done  in  the  mitldlc  of  rhc  iliy, 
the  jKiticnt  should  ri-ccivc  only  a  light  liouid  bre-akfast  csirly  in  tlit* 
morning.  The  opinnion  shonhl  Iw  prcitMhtl  by  a  full  l»ath  if  |«i>-.-iIilt\ 
ami  a  mreful  -having  and  n-rubbing  with  soa]»  and  water  of  the  (i'M 
l»f  o|H'nition.  whli-h  iIkii  -!i.>uid  be  cuvc1o|khI  in  a  moist  [wck  of  to«iI- 
11p|N.<tl  in  a  weak  sublimate  or  c-arbolizi-d  solution,     .\tter  this  ach:in 
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eet  of  iiiKler-flotliing  is  doiirKHl  by  the  piitieiil,  who  is  now  reiuly  fur 
the  r>]>erfl(iort.  A*  a  mnttcr  uf  wiirse,  on  the  day  preceding  the  0[iera^ 
tidti  a  laxative  is  ailininislernl. 

In  tliL"  mean  time,  ihe  0|KTiitinj;-nK>iiJ  if*  jin-part'il.  The  in^truiiieiits 
to  be  ux-d  are  boiled  aiid  arraiifred  in  plass  trays  EUed  with  a  weak  car- 
bolic Holution  (I  or  2  per  cent.),  which,  like  all  the  other  utensils,  are 
platvd  on  ^\i\fin  tal)Ie!<  piwlinwly  spread  with  A^nn  cheetw.  I.ijiaturec, 
-•-titiin'ii,  and  the  thiTrniwaiilerv  (it«  handle  wr.i[i|H'tl  with  wlerilizei}  gaiiz)-), 
an-  [lilt  eonvcnirritly  in  reiuline.'^s.  I>ikewifi(-  enamelled  or  glaA«t  basins 
containing  11  1  :  2IAKJ  [solution  of  corrosive  sublimHte,  or,  wheo  the  abdomen 
is  iiivadcil,  ImiTo-Milieylic  .^ohition,  are  pri-ptred  for  the  (mpient  rinsing 

nf  the  .snr^reon'i*  hands.     A  siiit- 
\'\a.  I8».  ulile  niuulieroj'  sterilizetl  s|>onges 

iiretlimwn  intoaclciin  fj!as>  biisin, 
aU>ii^i<ie  of  ivhi(!h  stund-MannLher 
lia.-^iii  filh'd  witii  hm  sieriU*  water 
for  rinsing  them  of  bliKKl.  The 
dn'fi-sings  an'  arrunf^i  on  another 
table  in  the  clo'^ed  reeeptadea 
rtitliin  which  they  were  steamtil, 

Piu.  190. 


/ 


\ 


(i|>i-ruiiaK  hAMt  .'f  fun-t-m 


ujirrBilUK  liBbli  'jlDune. 


or,  shun  hi  stesiniinj;  he  inijHiSHililc,  are  cut  and  foltlctl  In  ibe  nrder  ia 
whieh  they  are  to  be  applied  to  the  wound,  and  arc  tlieu  wmp]K^l  in  a 
clean  tiiwel  retidy  for  use. 
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Before  touchinff  any  of  the  appiirieiiancca  of  tlic  operatinjf-poom 
sur^Hms  and  uursos  divest  themisel vea  of  tlifir  opdiaarv  «c*ariii^  upjmr 
wliiirh  iiotnriimnly  lirmtains  larpi'  »|ii:»iililips  of  diir^i  Hiid  ilirt,  ^-nili  ai 
disinfect    tht-ir   hands    in    the    manner   formerly   di'.>scnl>i-d,   and   dun 
ulixu],  wult-ttltnli/.L'iI    <i|H'nitiiig-gowiiH   tnudf  of  etroug  lint-n  or 


Pio.  191. 


Fia.IBS. 


JUepUfi  cblOtofi)nii  muk  of  tV)ilmiartl>«i*rh 


(Fips.  island  190).      Whore  the  operator  has  in  work  in  tlie  >ii 
pastnn.',  a-s  in  rectal  and  urethral  opomlioni-,  he  wearsa  niljlicr  ajinm 
underneath  thif  liucu  giiwn.     These  nieatvtires  t^liotitd  all  Im>  carried  ui 


Tia.  193. 


0,V 


V 


/; 


Applflnji  MviiUc  rap  (flnt  Mtrp;. 

with  dne  tlion-Highrie^,  but  without  finiH-ii  oxapfn'nitiwn.  Kinallv.  tl 
handj^  an*  one*'  mun?  waf^hetl  iiiinipditLlely  Iiefiin*  ihe  la-^innirn;  uf  ll 
openitii)ii. 

The  |)atieiil  is  now  anajj^thetized.     The  metal  fninieof  thevhlntvtfnr 
mask  to  hv  iihwI  must  be  previously  btiiied,  thi-n  <i>ver«il  with  '•U'riUa 
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gutuc.  Etiier  mninks  ure  more  ilifliciilt  to  cleans,  but  tlicv  can  also  be 
rvmlfixxl  safe  by  *li|>i>inf;  the  iiui!>k  for  ten  iniiiiiteH  into  hot  BOila  solu- 
tion having  a  tem|)L'nitiiiv  jufft  below  the  b<iilin^-|MHiit,  The  F-iK>n^ 
in  (>rni:*hy'.-iap|mnitiisoiighr  to  be  rtMiewwI  for  Pfich  so[»oratc  aniesthcsifl- 
The  jfj^,  tonjfue-fon^cps,  Jf)Hmp^-hoh^^•rK  fur  wiping  nut  the  faiiri's,  Ukj 
hy[MKlermio  syrin^;e — in  short,  all  the  utensils  of  th(r  iinitsrh«'!iz<-r — should 
U;  reiHlenfl  awptie  befure  use.  Diiriiifi  the  jirnfrress  uf  the  oponiti'm  it 
is  till*  duty  of  the  ame-sthetizer  to  niaiiajif  the  liKiil  of  the  jKHieut  so  aa 
not  to  have  vomit  and  snliva  crtntamiiiatc  the  wonnd. 

As  soon  OS  the  anaslhei'ia  ih  comjilete  the  hair  o/ihf  patKut  is  frf«d 
of  hairpins,  is  arran>t«J  <m  the  top  of  tlie  h+aid,  and  is  envcIo]>od  in  a 
«ip  made  of  a  towel  wning  out  nf  »nbllnmte  wUition,  which,  again,  is 
secured  by  a.  few  turiiN  of  ii  narrow  Uimhige  (Figs.  193,  194,  195). 

Fia.  1»1 


f^ 


Applrlns  ftwptic  cup  f»(;winl  *U't>!. 


Now  the  i^atient  U  placed  on  the  L'|ierating-table,  and  tlie  field  of 
operation,  Wiii^  exixwipcl.  is  onw  more  subjected  to  a  thunmgb  scrubbing; 
with  hot  M-at(T  and  .<viffc  itoap,  followed   by  washing  ivith  ether  and  a 


Pio.  196. 


/ 


Awiidc  up  im  aitrt. 


1  ;  100()  srjhition  of  comwive  sublimate.  Only  the  field  of  operation  re- 
niauis  ex|K'sed,  the  rei-t  of  the  body  being  proteeti'il  by  Hannel  h-^jfiujpi, 
blanket^,  and  nibl>er  ^lieet^^  which  in  turn  are  covenxl  elitse  up  to  tlio 
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limite  of  the  field  uf  opcrutiuii  Mitli  nUTilized  tuweK     These  p 
accidentnl  c«ntiict  with  iKin-MtiTilizcd  jmns  <if  (Jie  ImkIv  uf  the  |j 
and  vuabiL-  the  surgeon  U*  re>t  liis  hand  and  ami  or  Ut  lay  duwn  jiu  in- 
slnimcnt  «illmut  tVar  of  inii'ction. 

Xow  UiK  (■[KTittion  b^ins.  Each  aii^Utaut  and  anendant  ought  to 
know  pn-cifloly  what  lii^i  duti(«  are :  th««  ought  to  be  performed  quickly, 
promptly,  huT  without  hjisto,  in  an  orderly,  .wstcnmtir  numner,  and  with 
such  Hti  intflligviit  ."teHdiiivfts  l}iat  their  ouu!>tuut  iitid  dvlaile<]  ^uptrnitw 
ion  mid  «:i)iitn>l  liy  tlie  <i|KT)nor  iiuglit  to  Ih;  iiuuetf^Kirv.  RvticL-iallT 
in  iinexpet-ttHl  and  critical  riiiei^eiicirs  no  panic*  should  Ix*  tou-rutcfl, 
R»  this  usually  leuds  to  gro?;<  viohttiouti  of  a&cptie  dlM^ipllnc.  Itiit  ia 
tliia  matter  the  oiwrator  hiin«'lf  must,  h-ad  by  piK>d  cxamjde.  Wlw 
ever  it  becomes  iiccessar>'  for  any  one  engaged  alxmt  the  wound  tn  tn« 
an  uiidbiiufcctctl  ubject,  a  careful  reeleansing  hy  soap  and  hru^h  and 
disinfection  must  t(»H<)W.  Ks[H'eially  iiniwirtaiit  is  this  nde  if  the  suiw_ 
geon'fi  liu|rc'rs  <s«ue  in  wutuet,  aceiili-ntidly  or  intentionally,  with  wj 
Hnrfat'eK,H.s,  for  inslnncc,  when  u  digital  explonuion  of  the  n'*'tum  or 
cavity  '\>i  done  for  this  or  that  purjjow.  The  hemorrhaan;-  is  stilled  byl 
applimtion  of  hienioHlatic  fnrce]>»^  until  the  brea.st  and  the  iu(iUun>' 
tents  arc  removed  ;  then  each  vessel  is  carefully  tieti  with  nitfrui  and  the 
wound  is  lilled  with  dry  eterilized  gaui^e  to  check  capillar)-  cMiztng. 
irntfttihm  trhatfitrr  is  emploifcilf  as  it  only  lends  to  irriuite  the  tiseaiea. 

The  suturing  of  the  edges  of  the  wound  is  U^in  and  cnrrieii  dr 
fmiu  the  UHfilian  angle  toward  th<?  axilla,  into  which  a  dmiiuitie-tiibej 
DOW  inst'ilcil  through  a  buttonhole  made  ft^mi  (he  iKJtstcrior  at^jH-et  of  I 
lalifsimus  muscle;  the  gauze  packing  is  withdrawn,  leaving  a  periWtly  i 
wonnd  ;  and  the  _-utiiring  is  completed  fn>ni  end  to  end.  As  wkhi  iu- 
Wound  is  cln-ied,  constant  prej*snre  is  exerted  upr>n  the  wound-oavity ' 
Bijongvfi  ill  tlic  liaiids  of  the  astiistatits.    Thu  bloody  towels  used  for 

Pia.  196. 


"^ 
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/ 


/ 


xi 


Coinpli-liyl  (IrcMlriK  ARtw  Itnftit  unpuutlnn  <0«nm). 

tection  are  rcmnvRtl,  the  iMttientV  skin  is  elmni^rd,  ami  thi>  dn>fcuDgBi 
now  applied  so  as  safely  to  rnohise  the  wonnd,  at.  ihi^  snnto  time  eier 
a  moderate  degree  of  elastic  presaure.     Fin't  comets  u*"*!  to  the  woui 
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Btrip  of  sterilized  mblwr  i\>»\\f.'  prowrtive,  tlien  ii  strip  of  iodoform  japiux*, 
then  a  generous  paddiiip  of  oninijiliHl  Lxjij^e  gauze  balls  (u  fill  up  the 
holluws,  liually  a  miiubur  dC  lai^'  gitiize  «nnpresst-n  tar  overliipiiiiig  the 
Clips  of  tin*  womni  ill  hII  (llrtftions.  Now  projecting  partji,  llie  other 
bn.'iajrt  ainl  iixillary  tiiurgins  uml  tlie  C(>riTn|ioimiii^  arm,  jiiv  ajvered  with 
8tn|i8  of  ab^iHtent  coti^n  (previously  prejMircHl  in  tlw?  .sliiipc-  of  roller 
bandages),  nml  the  whole  nut.iw  t»f  diVtwingK  ami  tin.'  ann  are  inelutletl  in 
»«8  many  turns  of  u  stenliKfl  nuiiJin  rtjUer  an  neocxsjini'.  Tlie  pulient  \» 
pmviiietl  with  eieun  wumied  elotliw  and  U  plncfd  in  ((ed  (Kik-  H*t>). 

The  endeavor  of  every  wf  Il-lr.iined  niwlern  sut^-on  nius^t  be  to  arnmgc 
the  wound  at.  llie  linie  of  l,hu  opcmtiun  and  while  the  piitient  \»  uiifler  the 
iiiflucnee  of  the  amrsfhetic  in  stieh  n  manner,  if  jwns-^ible,  a"  to  aec-<,>nipli^h 

Sriiuary  and  nuinterniptetl  union  withnut  any  lurtluT  int4'i-fereiiee.     To 
II  Ihii^  a  numljerof  indi.'*[>ensaI)lceoaditloiwmU(it  be  fultillcd  in  achlition 
to  sni-gical  cleanliness, 

Firi*i.  There  must  be  a  vrry  thomiigh  altentitin  |Kiid  to  ilie  ftopimge 
of  heujorrha^.  All  bhfdinjj  |M-»iiit.s  mujit  bo  s^vurctl  by  lijrature,  aud 
the  ust'  of  irritatui^;  eheniietil-*  ujHin  the  niw  :<urfaoes  must  Ih*  avoided, 
as  it  f(<nd)4  to  dissolve  i.hnnni)i  and  to  ciiiitie  profuse  capillary  oozing.  It 
i*  true  that  a  perfectly  aseptic  wound  oiiglit  to  buhnve  like  a  fiulK-uta- 
neous  injur)' — for  instaiiw,  like  a  i'nH'lnrc — but  it  is  jusi  ar*  true  thai 
even  the  most  scnipulons  endeavors  nt  ;i?jeptiei!»m  will  occasionally  (iiil 
on  aecotiut  of  vanou«  acadeutal  inHuvuee:^.  Alth<ui^h  we  know  that  a 
really  aseptic,  artifteially-cl(i.*e<l  woniiil  may  and  often  dtny  heal  without 
suppiiralioii.  oven  if  it  Ik'  dii^lcndcd  by  a  nias-ive  hKKMl-*-h»t,  we  know, 
on  the  other  hand,  ju-nt  m*  well,  that  >ihonld  nu  htiwcver  iniunlc  infei-tinn 
have  taken  jdace,  the  micn>l>cji  dejM>?>il<il  in  the  bhuiil-clot  wi.iuhl  not 
only  Hud  a  favorable  [udmluni  for  their  developnicni,  hut  that  the  direct 
gemiieidal  eft'eet  of  the  frenh  (circulating  hliMid  and  of  the  living  ti^ues 
separated  fwmi  the  niicnibes  by  the  elot  could  not  be  exerted ;  henoo 
bn'ukiug  down  nud  siipjuiniliou  would  inevitably  follow.  A  mai^jivc 
blcHkl-clot  in  the  wounff  is  ilang«*n»us  be<'aur*e  it  )«er\'c»'  as  a  culture 
medium  to  a^Tidentally-unterml  microbes,  and  because  it  pn'vents  con- 
tact of  the  living  wall;*  of  the  woiiutl.  It  must  lie  ndded,  however,  that 
as  we  are  better  able  to  produce  reallv  aseptic  wounds,  8o  in  proiwr- 
tion  the  danger  friwu  this  source  is  diuunishJng.  M'en'  this  not  so,  then 
a  hrathiff  uwUr  Ou-  b/ooft-clot,  as  obscr^■el^  in  irn-gidar  hollciw  wtauids 
trealwl  acn-ortliug  to  Schede's  method,  would  be  an  imj>os'*ibilily. 

Th(f  (ycttnd  dc?iidciatiim  in  the  tiTalnieiit  of  fresh  woumis  is  the 
prevention  of  the  acciiunilatinu  and  retention  of  bIo<Kly  iseruni.  Tliis 
also  U  a  goixl  [K'lbnhirn  tor  the  growth  of  miero-orgiinlsnis  and  tends  to 
wparate  the  walls  of  the  «'ound  and  to  create  tension.  To  prevent  thu* 
dit-turlmufx'  we  have  to  e^^tabli-ih  etTwlivc  dniinagc,  esi>c«'ial]y  in  deep. 
siumais  wounds  and  in  those  the  walls  of  whiitli  laiiuot  Im-  kept  in  actual 
■>ntact  bv  extenial  pressure  or  by  hurie<l  sutinis.  WhrtliiT  tin-  nicanit 
drainagiT  shouhl  be  a  guii/c  wick  or  a  drainagi^'-tuW',  or  inerelv  tlie 
leaving  open  of  an  angle  of  the  wound,  or  sparingly-ernploycil  «ltnre9,' 
— this  miu<t  be  left  to  the  skill  and  judgment  of  the  surgeon,  'lite 
H'lectu>u  of  the  site  of  the  drainage  it*  also  an  iiup>rtant  one,  a.  dependent 
situation  being  preferable,  fiood  drainage  will  keep  the  woimd  drv  and 
empty — will  jH-rntit  iti^  wall«  to  remain  in  close  contact.     It  will  pn^>vent 
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thp  rtttnliiJii  of  fluiila  pmne  to  serve  as  a  holbpcl  for  Uic  propapiti'W 
of  noxious  )>crmii.  Uiit  here,  ii.s  in  rcgiinl  to  hiemosta^is,  it  muv  he 
mill  tlmt  tlif  mure  perlwt  tW  i»urgv<m'»  asuptic  i*kill,  the  wid^r  will 
lM.'a>me  t\w  nmrgin  uf  vases  in  wiiifli  he  can  <li8pen8c  with  formal 
dniinnge. 

The  tliini  n'miireni(!iit  Is  not  to  tear  and  bnttHf.  Oir  wnunif-mirfa 
The    nmpii    hiiiulliiiK    due   to   ina(l(H|iinte   rxt{-ni!il    inoisimiis   ana 
eo-ealled  fjfunt  mrthuih  of  prcpurafion   nctvwsarily  damage    the  tis* 
niiu'h  more  timii   llif  clean  ami  ea>*y  stroke  of  a  sharp  knife.     'Vhr- 
*il ij;htC!-(  infection  rtirried  into  Mirh  dainngtHl  tissiiea  must  result  in  tiirir 
dei^trufition  l\v  snppuratioii,  while  it  niifilit  liave  Iwcn  overcome  by  iht 
undi^)ini(^hed  ener^*  uf  the  eiix-nlation  of  viable  titvtues.     But  e\'en  lki« 
geiicrnlly  sound  rule  admits  of  exoeptiuns,  an  wo  know  ihat  a  iterfwll 
a^tptie  wound  will  tolenite  ami  permit  not  oidy  encu|u^nl:ilinn  ui'  il 
orjptnic  wihstaiu'es,  but  aljwt  of  inorjpinie  material.     A«  a  proof  of 
t-t;itt'mi'ul  may  werve   tlie    behavior    of  the  average  buried   pedicle 
oir  fniiri  i-iiTiilalinn  by  a  ligature. 

A  fourth  re<]iiireme-nt  im  intimate  contact  not  only  of  the  wljres  of 
cxtertud  wound,  but  of  nil  the  inner  mirfane^    Suix'tiieial  and  dop{»-biini 
sutures  and  extemal  clastic  pressure  by  suitable  Iwndajrini;  of  im-  drfw 
ings  muat  act-oniplish  this,     Perfeet  revt  oj   (he  woiintl  in  tin*  wmdl 
created  by  the  flurj^oii  innst  Ih;  further  swured  by  spliiitH  ami  < 
means  of  fixation  accoiilinfj;  to  newswity. 

The  last  condition  uf  (-UCTresM  in  the  prevenlion  of  any  interft 
teilh   (hr  ciri'uhtion.  of  the   parts   Iwirduring  the  wound  by  too  t 
banda^inj;,  false  position,  or  oil»'r  iiifluenif.H. 

Where  all  of  tliost'  ennditions  niu  \w  fultilhvl  without  the  uorf*ulv 
leaving  in  the  wound  any  foreign  niudftforbable  FJiib^tance.  the  ideal 
niiMleni  wouiid-trcsilment — that  is.  lutiUiif/  under  rme  dintsiitff — will 
the  gratifying  restdt.  And  it  aflonls  the  sni^reon  mnch  plenAirp 
observe  tfuit  the  limits  of  this  ideal  treatment  are  being  eofely 
etoadity  widened  all  the  time. 

^Vlien  Xeulier  tirst  advaneed  the  ftrineiplc-*  of  slroiijily  rdniuirlwitt 
exsieeatiim  drfs»iii^^,  which  wen*  to  be  left  nudif^turbi-d  until  ilu-  wmnd 
was  healed,  many  sut^fiona  wore  unwilling  to  try  the  new  methiid,  f« 
ing  to  fon'gii  tlK'  preeiiution  of  ins|ieetiiig  the  wound  ut  frtiiueut  tnte^^^l^l 
But  ihe  great  safety  of  Xeiibcr's  '*  iH'mianout  dre.-»*mg"  (TJiniervcrlsind) 
has  bofu  :diundantlv  proven.  It  is  universjdlv  .lei-epti-il  now,  anil 
luive  leanuHl  to  estiiiuite  with  gn-at  aeenniry  tlie  exact  i-ondition  <tt' 
witund  without  iictnal  inspection.  From  tliis  new  experience  was  dm 
the  fundamental  rule  of  nerer  diMurbintf  a  drexaimf  trilhout  a  riftw 
vrgeiit  infUcathit.  Let  us  first  we  what  is  the  courBo  of  events  wbotl 
wound  hciils  without  disturbance  of  the  naturni  proeea-*.  Immcdiiii 
following  the  «>|»en»tion  then:  will  bu  H>nM'  resth'ssne»».  iiau*«i,  i' 
vomiting,  due  t<p  the  anavlhi'tic.  iind  later  on  ^Huplaintrt  of  jmin,  vrli 
will  rtcH'd  some  attention.  But  on  the  day  follnwlng  the  pntient  \ 
com|>hiin  mut-li  less,  and  his  giMfccnil  nsfwet  will  be  a  favorable  one* 
tcmpenitnre,  oth'U  subnormal  directly  nfVer  the  operation,  will  have 
soroewlmt,  occasionally  even  as  high  as  lO-'J"  F.,  but  the  patient's 
ctnidition  and  murtde  \\o  not  prcx-hiini  him  to  Ite  sick.  The  assnm 
thjit  every  a-septlc  operation  ought  to  be  tbUowwl  by  a  feverlese 
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of  hcalinc:  ix  misleading;,  and  does  not  coiTci^pond  with  actual  facts 
acknowlodpHl  hy  hcntcst  obscrvcis.  Almost  every  suboiitnnwuis,  lu-nre 
|HTlVvlly  ast-ptic,  iVaclure  is  fulioucil  by  wuiif  fuver,  winch  iM-t-astoiially 
rises  as  Iiigli  a«  10,")°  F.  Volkiimmi  iimdi'  can't'ully-n'cunlfd  nhi^Tva- 
tions  on  a  seHi.'s  of  ftmrtwii  subnitaiitious  fractures  uf  the  tliiph. 
Eleven  of  these  Imd  fever,  tiiree  had  none.  Mo&lly  the  fever  o<)iUinuetl 
fiff  tlircc  or  fiuir  djiys,  with  eleviitums  nf  tlic  teiiiperatnre  to  from  108° 
tl^  tor)"  F.  Tm'u  jjatients  were  feverisli  fW  ten  days,  one  for  eleven, 
aiiollu-r  Idle  for  :*ixteen  days.  But  all  nf  these  patients,  dioujrli  their 
fjKrs  wt-n*  Hushed,  were  not  ill  in  the  Iwwt  ;  they  were  iii»i|)lv  jp'i'ig 
tlirvrtigh  an  <iM'jitic  ferer  due  to  die  al>sor]itioii  and  ehmijialion  of  the 
^hriu-fcnnent  mmi^thod  by  the  cxtenHive  hliMwI-elcit  siimmnding  the 
plaoe  I'f  fracture.  Tliin  fever  interftrvj!'  in  a  very  -liKbt  degree,  if  at  all, 
with  tile  well-lnMll^r  of  the  (Ritii'lil  ;  il  jn'Oerally  iiftjiuA  ulimtxt  iiiiiiiftiiiitrftf 
after  the  operntion,  and  ^'nidnally  subsides  into  a  nominl  >?tate  of  health, 
N'olknianii  wiu>  not  far  from  tlie  truth  when  lie  stated  that  alxtiit  one- 
third  of  all  patients  treated  sueeessfiilly  according  to  the  a.septie  plan 
vevTV  feverIeM«,  one-third  luid  moderate  fever,  and  the  last  third  liigh 
fever. 

When  moderate  or  even  high  fevor  is  obserx-ed,  fwginninjj  slowly 
alter  ail  ojM-nitioii,  but  not  ace^nitiHuiiLtl  by  wveri'  diriliirhaiicc  of  the 
gi'tu-Ril  wi'll-b<-iiig,  when  at  (Jic  sjiiiie  lime  the  [siin  in  l}ic  wntiiid  in 
clearly  diniinishiiijj  «nir?  thf  jn'rthifnf  h/mjfhrtie  fflamh  <Ut  not  hfi'ome 
lenilrr  to  toKch,  the  !*urf!;e(Mi  is  justifitil  in  as«tiiiiing'  that  the  wound  is 
dotnj;  well  and  the  dre-ssines  nwti  not  be  liii^turbiHl, 

When,  on  the  other  hand,  the  fever  is  due  Ut  septie  infiirtion,  it  gi-n- 
erally  sets  in  on  the  fy^'onil  or  llunl  day.  While  absorption  of  the 
fibril  I -ferment  begins  iiiiuiediiHely  foUnvvirig  the  T^nnation  of  elut,  the 
prolifemtion  uf  septin  germs  imisi  rejidi  a  ivrtjiin  extent  before  tliev  cau 
pniv<ike  any  serious  systeniiti  <lwturl>ance.  Therefore,  whenever  an  infeo 
tion  of  the  Mound  \mv  taken  place,  the  sejitie  fever.  U!<iially  ushered  in  by 
n  rigor  ami  followed  by  llie  M'ell-known  appeaninees  of  genenil  int<ixien- 
tioii  atitl  l(je«l  iuriamniation,  rarely  set**  in  hefoi-e  the  third  day.  While 
awplie  fever  genemlly  "ubsides  by  the  fourth  (hiy,  M^ptie  fever  I'ontinm's 
until  a  hdilthy  eondition  of  the  u'ouml  is  estaldishecl. 

A  ehaiige  «jf  dredeuugs  sliuuld  take  ]>ls.n:  under  the  following  iiidiea- 
tions  ouly  : 

1.  If  tlie  dressings  appear  to  be  thim>iigbly  .siiakivl  ivith  disc-hurges  ; 

2.  Whenever  it  be<'onies  iieeessin.-  (<>  remove  drainage-tnbe.s  and 
stitches : 

3.  Immediately  when  a  well-grounded  suspicion  arusea  that  the 
wound  haui  been  infected. 

Ver)'  often,  after  a  lai^e  operation,  cspeeinlly  when  I*>marrh'ft 
bandage  has  lx;on  used,  a  liniitetl  arcii  uf  the  dres^iugs  bewmu-s  jwr- 
meated  with  bliHuI  or  blmidy  rt-rnni.  Tliii-  ilocs  not  necicssitalc  a  ehaiige. 
It  will  be  sutlirienl  under  these'  circumstances  lo  durt  the  sr.'il<<!  sjx't  with 
iodofonn  and  to  liandage  one  or  more  clean  eon)pre8e*s  of  absorbent 
z«>  over  it.  Should  the  entire  dressing  beeonio  wet  with  bUxHlv 
iini,  only  the  superlieiul  dre^iugs  need  be  ctianged.  The  icKloforra 
nimpres^  which  fomis  the  inimediate  covering  of  the  wound  ought  not 
tn  be  disturbed  under  theiW!  ciivumatances. 
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SliouKl  thft  divsttinfr*  liocitme  aiiiUtl  fmm  M'ithoiit,  osiiecially  bv 
au(t  urine,  a  diuii^t-  will  Ik-  iiidif^ieiiEfaUle. 

Silk  -iiinin-s  and  nihlicr  drani:tj;i'-lulM*!^  are  foreiijii  JkkIu*  that 
be  witlidrnwii  as  w>iiii  iw  tht-ir  nftic*'  U  fulfilloa.  Thf  Dozinp 
hloody  r*eniru  t'roin  an  aHirplu-  wimnd  Ua^  gt'iicrallv  ufUKHl  aftt-r  h-vciKv- 
MX  hours,  and  the  agglntinntioii  of  tho  »utiircl  edpt*  nf  a  bmlthv 
wound  is  bv  tliif  timt  also  secured.  Itut  an  thv  Wtal  prtKt!a»e*  «v 
somewhat  slower  in  sumv  lliun  iii  oilier  pert^)ii^,  it  will  be  ^n4  to 
ix'njovu  bijth  siilurcj'  and  drainn^je- tubes  bv  the  t'ourOi  ilny.  When  oii 
ins|HTtion  Ihe  wound  i^  Umud  nonnal,  the  fnlfe  onj;ht  to  Ik-  wUIkIriwii 
at  once  and  for  j^ihmI.  NVIkmi  a  clean  and  finu  hl(»oil-<*Iol  i^  Umad 
0(,H'U]>yuig  the  hollow  of  the  witlidrawit  tiilH.*,  thus  givef<  a  Tufe  tif«suniDix 
of  the  sL-H-ptieitv  of  tin*  wound,  wliiirh  docf  ni>t  newl  any  further  draio- 
age.  S]ii»iild  tneiv  he  any  doolit  on  this  ]KiMit,  however,  then  it  will  l<e 
wiser  to  ivplaee  ttie  tuhe  until  tlie  doubt  i.s  di!<|K'r.«*'<l.  The  ulm  ihid 
tiiht'M  irrifaU-  wouihIk  jU  entirrfif  jh/tarioun :  tubes  be<"onie  irritant  oiilv 
wlien  pyogenetic  genu;'  are  carried  hy  them  into  tlie  woiuul,  whieh  may 
occur  when  (hey  are  rrplair*!  after  havin>^  been  infeetwl  outwide  «»f  llir 
wound  by  eomaet  with  filth.  If  thiufifit  pi-osper,  a  drained  w 
may  Iw  euliix'lv   heiiletl  under  two  or  three  dresiiiugi!. 

This  nonnal   jinKMH-ding  an<l  enur*  of  liMding  is  the   nde  in 
majority  of  wiinn<Is  eauseil  by  the  j^urgeon.      It  will  l>0  pn»|K'r  to  devulr 
a  few  retnarlis  In  the  except  Irui!*. 

<)Lx'ji.-ionally  tisiwueH  are  invaihil  whieh  are  ver^'  vjiaciilur,  and 
whieh,  though  the  larj^r  veswU  were  all  secured,  a  prufu^e  capi 
oozing  will  eiuitlnue  for  a  lon(r  time.  To  eheck  this  «kozinjf  the  su 
nnist  iVMirl  to  jxtrkiiif/.  Or,  to  take  another  example,  a  large  v 
aiTiileuially  injnre<]  in  a  pliu'e  where  (lie  applinition  of  a  li;^irnn 
impossibh',  as,  for  iuslanee,  ahout  the  inrnieranial  sinn.«es.  Hen 
packing  i^  the  only  rerae«ly. 

In  the  fir*t  «K»e,  when*  ei-jwitiou  of  ciipillan'  (Ktzing  only  lin* 
waited  fur,  the  pnekings  ran  be  withdrawn  in  torty-eight  hour^ 
wound  will  l>e  found  <Iry,  and  jiL^t  as  fi'e^h  an  it  wa^  lH.>forc  ]Kic 
It  ean  1h'  tniiteil  ur*  a  fnvh  wound — that  is,  sutures  are  to  l>e  app 
and  in  miwt  ease**  it  will  In^have  like  ii  fruslt  wnunil  and  m  ill  hi-^l 
jiriniary  adhesion.     After  exeisionw  of  a  joint,  es)K-elally   thai  of 
hip,  oi>oration!«  for  vasi^nlar  tumors,  and  snnie  ainputation?t,  ihw 
of  tri':itiiient  will  yield  excellent   result.". 

W'iien  a  large  venous  rnmk   luw  to  l>c   ixvlilded  by  mekinp,  it  irift 
not  ln:r  Kife  to  ili<>ttirb  the  plug  before  eitlier  il  )*<>lid  lhii)n)liu>  lui>  foi 
or  adliesiun  ol'  the  eomprcsscd  walls  of  the  injure<l  vt-s-^-l  liaji  taken 
This  will  niri'ly  happen  in  less  than  a  week,  after  the  \a\vx  of  whi 
plug  will  iK-eunie  hxjis'ened  and  ean  be  removed  witlntut  fear. 

In  operations  about  the  or:il  e«vity,  nliar\'n.\,  and  larj'nx,  as  well 
(he  rectum,  contact  of  the  nntund  dirt'linrges  with  the  wonnd-su 
will  lead  unavoidably  Ut  iufeetiun  and  s4-rii>ns  niiM^hief.     This  en 
cntuiot  ever  be  absnlirtcly  lirevented,  but  it  etui  be  materially  miKhfi 
to  its  eousequeiKVS  by  Judicious  packing.     W'v  )*ce  atter  an  excl-i 
the  jaw  or  tongue,  for  ini>tauee.  that  a  pro|>erly-i»lupged  wound  dow 
beoome  infectt^,  inflamed,  and  fietiti,  though  the  tani|Kms  are  m 
less  fioakwl  witli  saliva,  blood,  or  vomit  for  a  week  or  ten  «lay 
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yinally,  it  its  neoeewiry  to  mention  unotlior  clns«  of  wounds  in  whioh 
treatmctit  by  packing  yields  cxrcHont  results.  These  are  wounds  t/tf 
oxfptk'itif  uj  tchich  M  «  mnitiT  nf  tioufjf ;  [\tr  iiKKtaiux*,  iIk*  wound  alV'r 
t'xet^ion  of  !^iip|Miniting  lytnjiliiuir  ^liiticlK  tir  ii  ^uiipniTiliiif:;  lutKTeuluu.t 
joint.  Here  tlic  MirjrL*un  uuuld  niii  ^'ix-at  risk  by  tlu'^ing  tlic  wound. 
'I'eniporarv  [Ku-kiii;;  will  be  mut-L  siier,  as  it  alllinls  cxwllt'iit  and  nu^^t 
abundant  capillary  di-ainage,  by  wlii«-h  all  inlectirms  matovial  thai  might 
iMt  llnpTJUK  ill  the  wound  i«  curriod  away,  and  the  plugs  thenisolvcs  exert 
an  antiseptic  action. 

f'r*Autiijrd  fxivkiu*/  withtHit  iletrinwnt  to  the  wouml  hecanif  a  recog- 
nizi'«I  ini'tlii»l  only  afUT  tin-  wonderful  i(ualiti('M  v^  iwf'iform  won:  eUiarlv 
undristfKxl  nnd  ap|ini'iate«l.  \^' liatcvtT  the  clicniisni  may  be  by  wbicli 
■wloli>rm  develop!*  its  antisi-ptie  ptvperties,  uo  surge«>n  of  this  day  lias 
any  doubts  about  tlicm.  Uy  the  aid  of  iwioformeil  laiuiKins^  severe  hem- 
orrhage can  I>c  «»fely  controlleii  without  compromising  our  cliances  for 
the  healiiip  of  the  wound  by  primary  adhesion  ;  and,  finally,  womids  of 
doubtful  asepticilv  can  be  n\'i(MUHl  bv  the  same  process  from  sup])nration. 

JSy  meutiouinjr  i\i\s  lust  enntinjieticy  we  have  tn.'iielii.'d  ou  the  Hehl  uf 
aittixeutic  lfchnujut\  which  inUKt.  now  eu^i^*  our  alU-ntiou.  Whci'eiu 
lies  the  difference  between  H-septic  and  ant!;<eptic  iniina^nient* 

AfCfmit  U  the  technitrue  by  which  a  j>rimarily  elwiii  and  ^Tm-free 
wnuml  is  nmintaine*!  in  il,s  orijiina!  cjindition  :  nntiteiifiti,  on  the  other 
bnM<l,  ii*  the  pn»eedurc  the  objwt  uf  which  i*?  the  destruction  and  eliiui- 
luition  t>f  noxioiiH  p-rms  iliat  have  found  lodgement  in  the  human  tist^ucs 
and  are  damaging  thein. 

Ijpt  us  now  examine  the  a^ncies  by  which  a  septic  or  infectious 
pmcfKs  esrublishefl  in  the  human  tiseucs  can  be  stopfwd.  The  agencies 
that  cjin  wnie  in  question  are — 

1.  Thenuic; 

2.  Chemical ; 

3.  Mechanical. 

The  iNiwcr  t>f  the  nehinl  Pfmiertf  to  stop  various  forms  of  pn^rrssive 
ulceration  in  a  (act  known  to  tl«?  ohles't  f*urgl«d  writcn«.  It  is  l»w«l  upon 
the  dcsiniction  of  alt  or  niwl  of  the  iiathojrenelir  genns  causing  the 
aU-^-ralion,  Uijjcther  withlhe  tissues  \rithm  which  they  have  prolitcralefl. 
Tiwues  and  genus  are  converted  into  a  dr^'  c«;hnr,  which  remains  for 
flonie  time  nn  uniavorahle  breeding-place  for  any  germs  that  might  have 
escaiifd  destruction  by  the  red  heal.  C1iancix-»,  lu|K»id  and  tubeTvuhius 
ulcer:-,  even  hoj^pital  gangrene,  aiv  all  amenable  1o  the  ac^tion  of  the 
actual  (Tiuten.-.  The  field  of  its  application  is  limited,  hut  where  it  can 
be  employtnl  it  is  very  trustworlhy  and  entirely  safe. 

Cheiitiiyii  utntnn  of  ahndiitclv  stopping  a  progressive  sejitie  process 
must  be  employwl  in  snch  a  manner  as  to  imitate  the  actitm  of  the  a*-tnal 
eauterr.  Wt-ak  solutions  will  certainly  lave  and  clcimse.  even  disinfect 
Ut  a  limiled  extent,  the  Hiirjwf  of  an  inHamed  septic  area,  but  tlie  deeper 
ami  d«-i>ost  portions  of  the  inli'*'tr-<l  mass  of  tisf^uew  will  not,  ami  ii«im)t, 
be  inrtuenc*-!!  in  the  least  by  a  weak  a[»pli('siti<m,  t<'mporary  or  i-vcn  per- 
tnanent.  To  influence  a  ctirbuncle,  for  iiistani'e,  a  mild  external  appliLti- 
tion  of  any  disJnfeiTtaut  will  \h-  utterly  useless.  Infection  of  new  areas 
nnd  necrosis  nf  the  afl'i'<*ted  tissues  inll  go  on  through  the  entire  thickness 
of  the  didefucd  skin.      Tv  slop  Uk  protxms  in   itt  inception  bif  tJtemivat 
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injiuence/i  the  entire  aiva  of  inffclfd  iisKUtu  mmtt  be  destroyM  or  cwnctrUi 
into  a  dry  f«rhfir.  So,  for  Iiiytaiiue,  tliu  spn-ad  i)f  a  lairliuncle  eui  be 
stopped  vc'Pk*  pnimptly  liv  the  lornwidii  «f  idi-  iiir-ipu'iii  IViciis  tltmufirliom 
it»  whole  extent  aiul  deptli  with  dry  hiclilnride  of  nierctirv,  or  a  \»gteid 
chloride  i»f  r.\nti,  or  Uy  rhromic  acid  or  nitric  acid.  Just  as  the  iciiul 
cautery,  eo  iIicj*  chemical*",  to  be  effective  must  incJtido  in  their  ^ni^ 
everything-  that  is  discn^Kl.  Shotdti  a  portion  of  the  in/evtal  arm  n/A  w 
inrituled  in  the  eschar,  Oie  dineaw  teiU  vontinut  to  adraniv.  WImtl-  1)» 
e^^luirotic  has  deftrxiywl  all  of  tlie  infected  mum  the  fever  and  tlte 
lw«l  irritation  will  iJiniinit'li  or  wafv  at  onw.  ^i 

Whnre  very  ext<mdril  ami-s  are  involved  the  ii]>pli('ntion  of  chend^H 
eiichai'utics  is  forbidden  on  acci.iuut  of  their  poinjiiuits  effect.  ^V 

We  (lave  seen  tliat  esuliaroticv,  however  reliable  nnd  excellent,  iulmil 
only  of  a  limitwl  appliration  ;  fiirther,  we  have  shown  in  former  WTfioM 
of  tin.-*  [KijMT  tlmt  llii-  iiiflnenee  of  wejiker  solution.*  of  the  iiM-ftil  giTtni* 
cities  is  vorv  >U]«*rfieial,  non-jienetratinp,  and  is  furthermon*  rt^irietti 
by  the  daii^T  iif  pniMuiiii};  by  al)s<>rptiou.  La'I  ll^  iiuw  exuiniiic  wluU 
further  iiiratiH  the  surgeon  |ku^\<¥f«<  for  ilie  elimination  of  neplie  inttterial 
from  the  tisAne.-*  of  the  Imioan  bixly. 

Here,  ao  well  a:*  in  the  practiiv  (tf  af*trpf<is,  mrchanicai  meatrurt* 
of  the  f\r«t  and  utmosi  imjjorteinfr.     By  moeliflntral  measures  we  ti 
stand — 

I.  JneigioHi; — Their  object  i*  first  to  rrJirrr  tfiiiioH.     To  do  tlii*-  tliey 
must  be  very  ample  and  free,  and  shoiJd  penetrate  that  layer  of  tij 
beneath  whieh  is  situated  tlie  cauw  of  tension.     In  i:>eteoniyeliti» 
jieriostonni  and  rortiral  litver  of  the  afteetcil  Iwine  must  Ik-  laid  njw 
relieve  tension  ;  in  subfat-cial  ])ble}n"on  the  fa«.'ia,  injriandidar  phU"}; 
the  plandiihir  capsule,  niiist  Ije  fixfly  t-plit  In  pve  relief.     \*ery  oi'ten^ 
llic  most    mnlidnnnt  forms  of  dcep-seate*i    phlejimonous    inflammatiiW 
fiTe  and  deep  incisions  for  the  relief  of  tension  are  urjrenlly  indimledi 
ven-  long  beforx'  any  definetl  absees.-  and  fliietuation  oailil  develop.     To 
wait  for  flui-timti<ni  in  these  ca^ws  means  simply  a  «icrifi<-eof  the  |talient 
If  an  (■:irly  and  ample  iiieii^iori  i.-  nuule  in  »  Imd  *-ase  of  dtfi^Msiinl 
plilcjrnion — fur  instance,  in   Ijiulwijr's  angina — the  knife  will  divide-  s 
nearly  bbxKllesH,  rti-ently  necro-ed,  inteiii*ely  fo-tid  ami  wptie  raahH  nf 
iiiilunited  tiat5iie,  from  which  no  puii,  only  a  limited  quantity  uf  t 
wi31  ewiipe. 

The  second  object  of  ineisiona  is  the  riyieiiotioii  of  litpiid.  fiemi-Iit] 
ami  s*)Iid  pnidnctd  of  stippnration.  More  or  lews  thicki'iie«l  pn,-,  r>lir)-<lilT 
and  oftfo  eonaidenilde  iiia**s  of  neci'osed  fawift,  mnt-l  lie  evaetia1<«. 
To  aid  the  fiiVit  cvaeualion  of  ab!«'e»»e«  irrii/ntioii  of  the  cavity  may 
employed.  As  the  mechanical  efieet  of  the  irrigating  i^treiini  is  the 
we  want,  its  cliemictil  elfci-i  being  ini'ignitieant,  irrigation  nnwt  Ix? 
on  eiirri'ct  liydniMtaticji,  vvhieh  wilt  enable  a  Htnmtj  furrrnt  of  s«dutio 
plain  l-milcd  water  to  <;weep  tlirough  the  cavity,  carn'ing  wn'tli  it  all 
pus  ami  detritiii^.  Two  incit^ions  {eonnter-incision),  or,  «-ben'  only 
nifisinn  is  fr-iusiblc,  the  intrwluction  of  two  [xirallel  dr:iitmg«^tiilM"*,  nw 
used  for  the  influx,  the  other  for  the  outflow  of  the  irrigating  tiuid, 
bo  mure  effieieni  than  one  tangle  lube.  Irrigation  thmnffh  a  mnglc 
ouffht  to  hf  dour  rniitiotufty,  j*o  as  not  fa  fvfwtf  Of*'r^U)^rntiitn  and  m 
of  tlie  icaifs  of  ihe  aintceAs-t'trrilt/ — a  warning  espeeiidiy  to  Ik- 
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t.  lu^r  the  pfritoneutti  aiul  (ilourn.  K\'acii!Ltion  nf  un  nbtwcstt 
Bhoulrl  n*^'er  U-  aidi-d  bv  W|Htvzinjr  and  prpssurp,  as  they  arc  bnrharoaft 
nnd  nii^lit  I(;»d  to  ttirtlKT  »n(l  s(>ri(iuH  iiitlnfliun. 

Lhiiiiinife  of  ahsci-sH-irjivittcs  tlirmigli  iiicisinns  h\  iik'jniH  of  rrililHT  (ir 
gl»i«8  lili»es  or  a  gnnzf  [KU-kin^^  m  importftnt,  tttul  u  itntiatt^'d  «*  totif/  ait 
ihevHiUn  of  the  cavUif  conUnue  i'j  tJtril  effete  or  tiead  mnieriai.  The  tutu* 
sliould  l>e  ninpli!  nnd  )«hou1d  ocoii)iy  tno  mn^t  do|>ende>it  iM'wiition,  m  aa 
U>  mrry  nway  the  tlirM-imrjfeM  by  the  aid  of  the  fiirw  nf  ^nivity  by  ihc 
Mlu>rte-«t  and  nnwt  din-ot  n»utp.  Tlicy  must  l>o  plnocd  ^i  us  not  to  lie 
liable  !•■  Iw  (.'\ik'I1«h1,  und  !>hoiild  not  impinge  <>n  ni>rv'(>?t  or  ve^M*!!!. 
Their  iJaily  clwiiifinj;  awl  rfviwitm — t<i  pxtnii-l  Iiirp*  iiui^^hch  of  ^louffhing 
tiiMilOJ^,  for  in.s-tjincp — arv:  itnjwnitive.  IjikcwLsr,  innp'timifion  by  c-^ii)- 
oration  nt  their  PXteniEil  orihces  mtf*/  be  prevcnirH  btf  menHr  nf  motnl 
tfirxiinfjH,  trthcnvist'  retention  niljfht  ensue  in  spite  of  dniiniige. 

A^  **Htri  ;w  the  dis^'hurj^."*  In'ooiiie  (neiToii?*  ami  limpid  tin-  eli-niising  of 
Ui«  «ivily  ii*  linifheil,  ami  ilii-  »lraii»ap'-tiih('>  .•^bonhl  In-  ^■nlIl^^:H^. 

Di'iiinttfp'  fttf  {Hicking,  usually  with  iiKioforin  gniize,  i-*  indicated 
whvrtf  the  whole  extent  of  an  iuftfelitl  cjtvity  aiUKt  Im*  kept  {Kituloiu  for 
dome  time.  When^  and  how  hint;  rhis  has  U\  1h>  done  eannot  lie  dis- 
cDMed  heix',  aitd  must  he  l"«>ked  up  elt^-wliere. 

A  Very  iin|»irti)nt  aiil  lo  dniinut^r  ik  iinMiire  of  llie  iKwIy  or  a  limb, 
by  which  not  only  the  efflnx  iv(  disclmr^-**  may  Im?  ^icililntr-*!,  but  al«> 
imptxliniciito  lo  the  eiiviilation  may  l>c  e^mnteraeted  or  even  eliminated. 

A  \vell-dni{tie<l  wound  d(Ks  not  iiee*.!  either  stiuoezin^  or  irrigation. 
M'here  proper  dniina^  i^  !m|M»i«>ible  for  anatoniieal  niinoni*,  irri)£attun, 
(M\'Jv>ionalIv  frecpient,  wam-liines  even  permanent,  nnisi  make  np  for  tliR 
defective  drainajfc.  Xoii-t^oi^nnoii-*  siilistanrt-!*,  a.*  sjdicylie  acid  or  ace- 
tate of  ahuiiina,  an-  (he  only  ones  lliat  oti^'ht  to  U'  le^tl  for  this  piirpoH', 

As  loui;  as  the  clean.->iii^  nf  an  iiK'ised  and  drained  f<K*ns  ha^  not  iHi^tn 
manift.'TttfMl  hy  the  t^i^sation  of  fever,  |iuin,  and  the  tina)  change  of  tho 
dbwlisrge  fn>ni  ielitinius  luid  pnndent  (o  a  hlaiid,  scanty,  and  httkis  one, 
the  dre^!*injiM  should  Ik-  moist  and  mn-d  friH|Ui-nt  rlmnnln^'.  A^  ^tnn  oa 
the  eavitv  is  eleaned  and  the  drainiip:^tiilH's  are  withdrawn  a  dr>',  evajH 
omlinj;  tlressin^  un^lit  to  \h.'  applitnl,  and  this  should  be  le(\  on  for  a 
e*>n»iden»bk"  time,  oi1«?n  to  the  verj'  healing  of  tl»e  wound. 

Xn.  Accidental  Wotm&s  iun>  Emeroenct  Dbessinos. 

In  dralint;  with  aeeidentnl  wonniU  our  iirnt  endeavor  nmist  be  nol  to 
infliet  luhlitionnl  daniiijjc  by  ill-cnnsidered  and  hiLsly  altrmptsi  at  ivlief. 
Kxj»enciice  hu»  shr)wn  almndantly  lliat  a  vast  propf>rti<in  of  all  awi- 
dentid  wnnnds  nnj  as^-ptie,  and  if  nuina};i'<l  pro|H'rIy  will  lietd  kindly  an*! 
'without  untowartl  romplieationi.  Therefore,  all  forms  of  lir^t  aid  jriven 
to  Ihe  woundeil  must  be  of  such  a  ehamcter  a»  not  to  oomproniise  the 
]>ossibIy  a-septie  oharaeter  of  the  injure. 

H'lMi/  "nil  un/irffMiml  rxjtforftfiititK  hif  finger  or  prolff  otr  aiiJi*ifnlelil 
retirthrunihli'  nnil  unelria,  iv<  their  onlinary  nmseqneiKW  \s  an  infwtion 
«if  the  d^i'iKT  [Mirt!'  of  the  wound. 

The  effiirt*!  of  llie  purjreon  slinuld  Ix-  direcie*!  towan!  a  pnilwftion  nf 
the  wmnid  hv  an  nsi-ptie  dresfting.  which,  applidl  with  a  nuKlerate 
aminiuL  of  piv.'v^nre,  will  !-n6iee  ti>  cluH^k  onlinary  hemorrhage.     Should 


Epftnlah  windltM. 

the  JtuiniKtiatc  requircmcnta  for  hipmostasis  until  the  trannfer  of 
]»itu'nt  to  liU  honiu  or  to  a  ho^ital  is  (ymipleted.  ShuiiKl  ii  fRk-ttirelw 
urc».>ut,  tlie  applicntion  of  a  B]tli]it  in  addition  to  Uii:  ufclusivu  dn^oi; 
18  all  timt  is  n>(|iiiro4l. 

Iiijurv  uf  till'  largv  vessi^U  of  the  nork  nr  groin,  ruoiilriuf;  iiump- 
diato  pn>iwim>  I»v  llii>  lin^Tr-Lij*  in  ihi^  iHittom  uf  ilic  \Maiiid,  i:^  extrvnurlv 
rare.  Horc,  of  fourse,  wo  liavi-  no  ohiiuv,  as  time  is  pm-ions  nnd  a  fi-w 
Diinutes  of  uiiL'Iiwk«l  Iii'iiuirrliagy  may  n-sidt  in  tlie  piilit-nt's  dt- 
Rut  this  clusH  of  vam^  is  dii'  only  one  wherv  the  introthirtiun  oti 
uncloiin)«tH)  liiiger  might  W  imitionable. 

VVuwIiiiip  or  rinsintr  of  an  atx-i dental  wound  with  st\'|rticR,  cbi 
solutions,  vinfjpir,  arnica,  or  cvon  the  i»olIuted  water  of  u  well,  sprii 
river,  or  «iiud,  is  aleuj  uijudiciou«,  as  it  is  uwk^s  ami  may  «irry  iufecUoB 
into  till'  wound.  Tlic  wi!H\-^t  tiling,'  to  do  h  (n  wiiic  away  tht-  hliHwI  iuhI 
dirt  from  the  viniuiiy  of  ihfr  wound,  wliioh  ouplil.  then  to  be  cov 
with  a  dtaiii,  ni'wly-wajJjtHl,  and  inuied  eloth,  fustenwl  down  with  n 
turns  of  roller  liaitdnfro  or  firndy  tietl  on  with  a  handken/lucf.  If 
and  oiivumstanet's  permit,  ^itenliw*:!  or  iodoformcl  gauze  slumld  \k  pro- 
curt-d  fur  this  tir-t  dn's<iMjr. 

As  snon  as  the  ]»aiient  in  in  his  homo  or  in  a  hospital,  the  pennAtM*nt 
disposd  of  the  indications  arising  from  the  injnrj'  will  l>c  in  order.  The 
[liirts  will  have  to  he  ]>re}iared  as  for  any  o|ieration  aroordtn);  lo  Uu 
prineiple«  descriWl  in  the  precofling  s^etioiif,  and  then  th*.'  nc»c««irv 
operative  *itopb  can  he  hafcly  taken. 

Small  penetrating  wumids  of  the  fxticmities  aiuj*d  by  penvti 
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of  fniL'turcd  himcs  or  by  f^n^liot,  ujiIk^n  arterial  tu-iiitirrliii^  (K-iiiaiid 
Im-.ll  or  proximal  tlt'liKiidnii.  will  not  m-til  amtliintr  Imt  tli.nfnijrh 
clmnBing  ol'  the  neighborliofcl  of  the  wound,  together  with  ai)  ufckisive 
atipntic  uresstng. 

Ijinje  laccnittKl  iiw!  coutiisotl  wuiindu,  much  soiled  l>y  contact  M-lth 
.tiwiHlirt,  will  n-ijuirf  wirefiil  i-li-aiiMiig  alu-r  f-iminh-tc  i-xnusun.-  of  all 
»oili'<l  rtvc-'isps,  folloUTd  l»v  dminage  and  a  wiitahle  dn-'Sj^ing,  Arith  or 
without  tixatiun. 

Under  the  applicjition  of  thest'  iirinriide)?  the  results  at-liifviil  Uy  llie 
irgeon  id  caaes  of  t^nipound  fractui*c  and  of  gunshot  injury  are 
excellent. 


Xin.  Regional  Tbchniqijb. 


^H      The  gi'nend   niles  govt'niing  aiHrplto  and  atili^opttc  practice  every-' 
^RirlitTc  nm-st  !«'  nwjincwliat  siipplcniciitt'd  wln'm-ver  wrtain  (siKH-'ial  regions 
'      arc  iiivailcd. 

The    eari'fid    di:*infection   of  the    ntal   cnvili/  Ls   a    most    important 

pro[Kinition   for  nil  operations  to  be  dutie  in  the  month  nrul  the  adjuin- 

ijtg  Iiulluw  (Spaces.      A  foul  net  of  teeth,  jKO>m|)anied  hy  acute  or  chmuie 

gingivitij*,  an  ichorous  diK;hari»e  caused  by  necrosin — syphilitie  or  other 

— of  the  nasal,  maxillarv,  or  ]iidatiil   Imne^,  arc  serious  counter-indiea- 

tiuni!)    to   any  operation    nut    imperatively  needed.     The  extmetiou  of 

decaying  teeth  or  of  Aeijui-rilra,  the  curing  of  aente  or  ehmnic  Htoniatitt»4 

or  Hiinttts,  ought  t<»  pii-oetle  ev<Ty  ini|H>rrant  operation  to  he  |«Tf.»rnted 

in  the  mouth  or  m>^:     (_'[f■au^ing  of  the  teeth  hy  ttHith-brush  and  tooth- 

[Ktwder — in  ?(hort,  a  careful  nr-al  toilottc — ii*  here  indii*|K'n«il)le,     In  >"nno 

c'iif^-s  of  executively  iiegleeti-d  oral  hygiene  it  will  tw  L-ven  nceetwflry  to 

subject  the  patient  to  a  itystemntic  preliminary  trentment  before  attempt- 

I       tng  an  openition  the  i«uc(V"»  of  wliieli  di-|H-ndM  on  a  fuultletM  priniarr 

I      union  ;  an,  for  in*^lan<-e,  uniimplaNty  and  »itapliylnrrliap1iy, 

^K      The  iifter-tmitnient  id*  tniiny  ond  operations  has  l>een  mbl«Kl  of  nuwt 

^Bbf  it!*  terrors  by  the  employment  of  tlit*  prrmnin'nt  ifulofarw  yiinzi'  j/iirlc, 

r      This  though  pernicattHi  with  the  di.-^eluirgL's.  will  protect  the  woiuid  n»».->t 

effVx'tively  againat  septic  infection.     It  •dioutd  be  lelV  undi.stiirbed  until 

it  bei-cmiea  looseuc«i  by  the  graiiiilutinns,  when  nttually  the  dangers  of 

infection  are  overcome.     It  i^  n*tiuirkable  liow  closely  an  ii^dolbrm  gaujx! 

dreK>iing  will  cling  to  the  wound-jiurface.     To  pull  U  away  before  it  irt 

ti|Kinlane<inKly  loosened  will   not  only  caUMf  eoii-^idendilc  {Hun,  often  al^^i 

Ix^nmrrhajf,  but  will  es[>«eiid!y  i.-\|Mise  the  fr>>>h  wound  to  septic  intlu- 

euees,  which  afterwiinl  are  very  hani  to  combat. 

The  cavilie-s  of  the  human  Inxly, — namely,  the  utiharachnnirfal  space, 
'  piruru,  prntoitrniiiy  mul  the  farf/r  joit\(s — also  ret|uire  i«|)ecia!  ciire,  as 
tfieir  inU-ctirm  is  ibilowed  by  rnoHl  s4'ri(ULs,  <»rteu  fatal.  eonw*pienws. 
When  the  nhifl  is  to  be  opcnerl,  iftarinf/  nf  the  entirt-  fiivtil  is  absolntelv 
I  indi?iiHrn.*3Lble.  In  udtlition  l<>  this  the  scalp  I'liould  be  well  Kcrubbeil, 
^^iid  then  eneloseil  in  a  wet  p:u-k,  whi(>ii  ha^  to  n>main  in  Mtii  until  the 
^^DBticnt  is  aDRtftheti^ted.     After  the  removal  of  the  wet  pack  (he  head 


mee  mon-  stTubbeil  with  wwp  and  water  to  get  riil  of  all  lo(»«e  epider- 
\*.     Where  a  mvltra/  ah^'fim  is  liHtkcd  for,  the  exjioaed  brain  wliould 


he  well  protecte*!  by  an  iiHloforni  gnu/e  dam  iK-fore  the  abaeesfi  ih  inei«ed. 
die  incision  of  the  ab?<^Y'i«i  uU  i>bred.-«  of  pus  mie^t  be  carefully 
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Wfisliwl  awuy  ivith  a  strong  jet  of  irrigating  fluid — a  wvuk  subliiuat 
soliicidii — iM'fon-  ilic  pjickinjrs  arc  removed. 

WheiH'Vc^r  tho  f^teura  or  the  perHoneum  is  acridrnhiUy  tnjuii 
duriiif;  the  |m')irv»?*  of  an  ojifniliuii  it  is  guod  iiractiiv  U?  jsick  t 
io(\iiti-»n»  gauze  (nmiprvs.-*  iut<t  th<*  rent,  to  Iw  loft  there  until  it  i-nn  I 
oinsod  by  stitutx*,  or,  if  tliis  Iw  inipuiSKible,  for  a  Iongt;r  |M.*rio(l  of  lime, 
Thi^  peickiiif^  will  nut  only  [HMti'cl  tlic  f^-nms  fiiirfjuvs  a;^iiii-ir  infVi-lJM' 
but  in  the  peritonral  raivity  will  iilsn  prevent  prnlap^  of  inte"tino. 

Whenever  actritlenlal  t-oiling  by  the  esaijte  of  pufi  or  cystic  fliiid  or 
fieccs  is  t«  bo  i'eared,  fiie  Jititi  of  openition  our/fit  to  be:  eff€ctiix!y  vnli 
off  from  the  rfM  of  the  pentonfoi  or  plcufot  cavitjf  by  a  farffuilj/-co\ 
titnivfetl  tlam   of  iodoform  gauze.     Many  intestinal    oiK-nitionfl   can 
tUme  entirely  outside  of  the  niMioniinal  etivity,  for  whu-h  piiiinfc!**  it 
a*K'i<ililr'  to  witlidrnw  from  lUv  Wily  Oie  |Kinion  «"f  gut  to  be  o; 
rate*l  on,  if  hiioIi  ji  >^lop  be  feasilile. 

Atl  oji^mtions  upon  the  intestini' should  be  ]>reee<Ie<I,  if  p<:>t**il>te, 
a  eaircfiil  pn-mration.     Systemiitie  laxittion  with  the  adniinistruttcin  < 
liquid  fo(Ki  slioiikl  olwiiiw  and   leave  the  bowel  c«m|uinitive!v  t*nip 
The  etoniaeh   will   need   (siphoning  and   washing  whetiever  t'eeal    vuii 
exist**  in  enses  of  intestinal  oliKtrnelion.     LiUi-wif^e  will  gjL--(iii-*'nicrosttiniy 
or  pylore<-toniy    ni.-ed   a    preliniiiijiry  f-arcfu!    toilette?   of  tlie   iitom&cL 
Lavage  is  best  iluue  with  a  <i  ;  UWO  Kilt  wjlulion. 

During  inti<Mtinid  n|n'nitioiui  involving  enlerorrhaphv  the  prcai 
eai-e  must  W  rxertliHed  to  pivvent  soiling  of  the  field  of  operation 
fieees.  TIil'  intestinal  coil  to  be  (i|H*nitMl  on  is  stripiM?d  of  its  fcml  eon- 
tt-nt--'  by  tin^^er  ])iv*.»uiv;  two  tigaiuiv-^itie  i)roxitnaI,  <tne  di^tal — are 
a|ipti('d  to  prevent  the  VMraiK*  vf  fa'ces,  and  the  fe«td  matter  **till  e<iit 
taimil  in  the  imniwiiatc  vitnnity  of  the  intestinal  wound  is  wiped  ai« 
by  sponge;*  or  pads  of  dry  guuze,  or,  when  the  intestine  van  Iw  wi 
drawn  from  the  Ijelly,  in  Ihorouglily  Hiishiil  away  in  atlditioii  to  u-ipi 
Strong  gerniifido--*  are  not  to  he  iii^^l,  a;*  tliitt  might  lead  to  poistini 
and  the  main  ivliunec  ii^  to  Ih'  plaets.!  here  too  upon  meeluiuieal  iiiMt 
of  eheniical   procH's.*t's  of  elejiiising. 

Similar  are  the  mcasurcj*  of  cleniwing  cmploye<l  ab«iiit  th<?  r^-Wum  tt 
rrnuji.    Thomugli  evacuation,  if  pogittiblej  done  both  by  laxatives  and 
cnenmta,  is  to  pivet^de  all   important   rtH^ttil   operati<mi«.     Whoro  li^l 
>itrieture  piTveiit."  u  thoi-ough  emptying  of  the  gnl,  inguinal   wloloi 
nni>it  o|>«'n  ihe  way  to  thni-Dogh  pnrgiitinn.     Itninedialely  pnu-etling  t 
opi-ration  o  larg<'  s|M>nge  attaehetl  to  a  s^tout  threail  l**  ihriLst  high  up  i 
the  bowel,  the  distal  part,  of  whieh  is  now  well  swabbed  ami  doucf 
either  with  Thieryeh's  inolutiim  or  witli  plain  boiliHJ  water. 

\\*liere  a  recta!  or  anal  wound  cannot  be  eloi*ed  by  suture  tlio  iwdo- 
fonn  [Ktek  will  render  niiwt  valuable  si-n-iee  in  pniteetil^  the  mw 
liieeT*  iigninst  infeetious  eontaet  with  fa'ees  and  urine. 

The  </ritif't-urIttftri/  tract  is  veiT  often  inlwte<!  by  uiieleanly  rtifhrt 
ami  houf/if)tj  the  ciire   and  management  of  whiiJi  demand  sonte 
eidenition. 

[Vine  seerelnl  by  healthy  kidneys  ami  as  cimiained  in  the  heal 
blad<li-r  is  alv^'ays  free  from  mirro-organinnis  nf  anv  kind  (Cnxeneiivt 
Livim).     (hi  t lie  other  hniid,  the  decom]n>^ition  ol'  urine,  with   the  s 
MnpK'iit  iiilhiinnuition  uf  the  nuieous  lining  of  the  bladder,  i^  alwuv«^ 


ItEGlOyAL  TECnyHQUE. 


725 


dii'wl  consequence  of  the  intivKjuetion  of  certain  microbes  into  the  vis- 
ens,  either  ixtnu  aI)ove — that  i.«,  (nmi  llii-  Uidnevr* — i)r.  iiiudi  luort'  coiii- 
nionlv,  rnini  lirlnw  nml  witlmni — lliitt  is,  tlinnigh  tlie  itri'thra  l)V  iiii- 
flwiiiK'  iiLSfrnMient:!!]!!!!.  According  to  Uov^inj;,'  the  «Hisitive  i:i<'tor 
of  tij'stitis  IB  the  prurience  ol'  pyi>gt-'nii!  tttiijtliyltKxx'ci  niid  dtreptJK'ucci. 
Schnitxier'a*  investigatioun  of  twenty  patients  -nHoring  from  punilent 
eystitis  resulteil  in  the  finding  i)f  a  baeillu«  in  thirteen  of  the**  coses, 
which  Ke  naniC'il  uro'hneilhu^  pt/ofji-iift^  Ht'itUcttJi.  All  of  tlie  orjianisma 
caning  (■y!<titi?>  are  iinaer«»I)i<' ;  heiiee  thi-y  an-  ««tt  iileiilical  with  the 
gt'nnt^  thill   induce  ihc  iK-<'onip<>sici<)i)  nf  vindci]  itrine. 

t'ortnniitoly,  the  iiitroihictltin  «rf  s«iitii'  j>;ernis  tntn  the  hralthy  h\:u\- 
dcr  is  not  always  an<l  ncccfssirily  tollowcil  bv  cystiliti.  Oinlinariiv,  a 
moderate  amount  of  nuxioni*  ^-rnm  acit^-idenlally  tntrt^tihRHxl  in  tlic-  blad- 
der will  lie  inTiinptly  removc<l  xrith  tlic  nrine.  Infi-ctiaii  will  take  place 
mui'h  nMirc  readily  whi-re  morbid  eiHiditums— ils.  fur  instance,  stone  or  a 
tmnor — sre  present  ;  and  rhesc  are  the  vcrv  iii>tan<.'cs  in  which  instrii- 
ineiiUition  of  tliu  bladder  ir^  deniatidi.'il.  On  the  ntliur  liiiiidj  it  niu^l  be 
clearly  stadrd  that,  hntli  jni-tirdinfj  l^i  (In-  exiHTiem-c  of  pnictice  and 
a«?c«ir<linji;  to  the  rt^sult-^  of  fX|>fTinicnl  (S-lioitzK-r),  the  simple  intKidiic- 
liou  of  jwtbogciiL-tic  p-nns  into  a  (K'rfeelly  nnrtnal  Madder  may  he  fol- 
lowi-d  bv  vcr\'  virulent  eyslitis.  Tlierefon-  we  are  innmlly  hunial  to 
exercijte  llic  ntma?t  ciiv  and  eleatiline^s  wiieiv  cjitheterisoi  of  the  lualthy 
bladder  becomes  neccssar}',  m,  for  instanee,  iuinuNliiitely  fr>IIowin(;  rectal 
operation?;. 

Ji<jtif/if«  aii'l  cuiheier»  niay  he  niaile  of  metal,  of  flexible  or  liard  rub- 
ber, and,  finally,  i»f  a  Hexildc  inntcriid  eonststiuji  <it'  a  wt'hln-<l  textile 
gn»nndwr)rk  -situriteil  with  a  Lrnniiny  Mil>stance.  As  all  of  tliejfe  instrn- 
nienls  need  Inlirii-jitifin,  ;ind  as  the  Inlini-sMits  nntst  (-(iintrionly  eiii|>luyt4l 
are  fats  or  nils,  the  cialin);  of  the  surfaces  of  the  inntnimenT  with  fat 
will  render  dlHinfeetioii  by  simple  riiisin^r  with  or  soaking  in  a  germieidul 
Boltitioii  alMohitelv  worthless. 

yfetnl  inntrumrulit  will  reiidily  lend  themselves  to  the  mort  simple  and 
itKist  n-liable  nK«lc  of  disiiifeetion — iliat  is,  ilial  by  heal.  Either  boil- 
injj  iu  [daiii  wjiler  or  sinia  solutinn,  or  pas.-'inj;  ilic  instnnnent  tlinni)fh  a 
gai<  iir  al»»I)ci|  flame  or  ihron^li  the  In-d  uf  glciwiii);  ci>;ds  in  a  stiive  or 
gnite,  will  ei^rtnlnly  destroy  all  orjrmiic  life  contaimHl  in  the  hollows  or 
upon  the  snrfiice  of  metal  mthelers.  ^\^lcre  cc>nt*t!intly  nec<lpd  they  can 
be  safely  prest-rvod  in  ^rlycerin  oraleolnd.  but  must  be  thomnjfhly  fbLshetl 
and  wiiH'il  artcr  each  i[^\     Twiee  a  week  ihcy  onf;bt  to  Ih'  imiled. 

More  <iiffi<-nlt  is  the  inanayenient  of  n(tff-r\fhlin-  nc  Xffatnii  riilLrirrx, 
Tlicy  tain  be  lh(»nin};hly  steriliz4il  /*;//  imMrmiou  jor  fi/ti'm  miiiuttM  In  o  1 
Iter  cent.  Wftterij  aofufiou  of  tioda  juM  In-low  the  hoi/imf-point  without 
injnrt'  to  tlicir  e*)lii-si(ni  ami  flexibility  ;  but  thi<  jM-fwewi,  repeatcil  loo 
often,  will  fittally  make  them  hani  and  liriltlc.  After  n  first  disinfeeiiun 
l)y  iK-at  it  is  best  ti*  keep  tlu-m  permanently  sns|x-nd<d  in  a  tall  sp^^imcn- 
jar  titleil  with  either  a  'i  thm-  rent,  solulinti  of  i-.u-boUe  acid  or  a  I  :  HKN) 
IHilntion  of  cttiTMsive  siibhniiUe  frei|nently  renewed,  lli'forc  nsf,  ailberrnt 
traceii  of  tbcM!  i>«)lutioii9  luur^t  Ih>  tirst  remuveJ  by  rinsing  and  tlii^hing 
with  boiled  water,  as  the  urcthnd  inncuns  lucnibraiie  is  easily  Irritateu 


>  Die  BlamnentsHnduB^,  rte..  Berlin,  1890. 

*  "  Zur  Aeliologie  def  acatcn  <  /ftiilis,"  Ctntralbt.  fir  Satkriohgie,  IBBC^j 
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by  eithi-'r  uf  tbcst.-  cliemiuUs.     After  ukc  all  traces  uf  uriiu'  must  be 
wasliwl  away  In-fort'  ilic  inHtrumcni  is  rclnmwl  lo  its  n-i-c'iiiai'It'. 

Still  more  difticiik  is  the  clwinwing  Hiirl  .suitable  |ires**r%'atiun  of  ircMftl 
gum  bougicii  and  ciithricrtt,     Tliey  will  i^tiiiul  neither  lieat  nnr  nntliinf:* 
soahinff  in  antiwptic  solutions,  ami,  Iwinj^  ven.'  useful  and  the  h^-tTofl 
^radtTt  nither  e.\|>ei)sive,  a  |>ruetiutl  metliiHl   fttr  their  s:iri>  iiianiii.i'ineat 
i.t  of  the  iitnuk^t  importance.     S-hiniinelhust^h  *  has  (Iciixinstmted  tliat 
hrUkly-txttrutfA  Jritii<in  of  a  webbed  gum  csitheter  ur  UiHgie  during  or 
riiiniile  with  n  wet  eiiniprfifs  or  lowel,  followed   by  energi'tic  riuibiiif»' 
with  !i  ^\ry  sterile  cloth — as,  (or  inHtnnce,  a  fresbly-liiundrieii    tnwrl — 
Vi-iU  ihvnmijhhf  <lmn(iv(  U»  mrfaee,  even  if  it  M"as  previously  :«Dieaml 
with  and  K<o:ikei|  in  fcetid  pus. 

IIow  to  sterilize  the  hollow  interior  of  tb^^G  webbed  catheters 
uiiBolveil  until  Li.  Farkat!  of  Rmlaiie^t.  eniLstruetcil  a  eniall  ]>i>rtabli 
Btesun-boiler  with  Biifety-valve  and  eonical  nozzle,  upon  which  \^  .»lipp( 
the  base  of  the  rubU;r  or  gum  catheter  to  Ik;  diHiufected.     Stesuu 
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gotten  np  in  a  few  minuter  over  a  gas  or  «IcY>hii|  fljiine,  and  \»  mndc 
eseiiipe  tlimiigh  the  hullow  i>f  the  catheter  without  injury  tu  its  quality^ 

The  fnbricant  employed  in  isitheterisni  also  neetls  attenti<in,  as  it  nd( 
be  the  carrier  of   iiifeetion.      Glycerin   i»  preferable   to   fat^.      Bi 
glyeerin  mid  fat*'  or  oils  slinuld  W  iMtiled  before  m<f.     It    i«   Ik.^ 
pre^Tve  them  in  metal  cans  or  (vllapsible  tutM-rt  thai  pennit  iIm-  es».'n| 
uf  a  entail  (|iuuitity  only,  just  i^ufticieut  for  one  luhriesillMU.      .Ma(-liiiii>- 
oil  nin>',  or  fur  vaseline  paint-tuln-s,  will  enstjn-  agiiinm  contanttimlii 
of  the  hnlk  of  their  contents.     //  in  had  pi-affier  fo  itip  Ihe  hn^rtunt 
hilv  Ihr  boftlr  or  <vr;j  fif/rff  irit/i  the  fiiftrir^ipt. 

Finally,  Iwfore  d<iiMg  cathcteritini,  it  is  important  to  considpf  th^  oo)(- 
tlUiifii  of  the  nrdhra,  wliieli,  atx-onling  fo  Lnriti>itrli-n  and  MaiiinibeT 
regularly  Imrlxirii,  even  in  itis  normal  t^tate,  a  variety*  of  mienv-organist 

>  Atdeittmg  WT aitipi.  Wundbfhaniihng.  Ift92.  p.  iSfl. 

'  *'  I'eber  die  Jlicro-oMrtTiwmeti  iter  itnnnulcn  miliinlit'licn  Urethra,  ffCc^**  Vw 
M4ri/t  Jui  Dfrmtl'Ttijt/it  unit  iy;k4t(w,  1)>87,  No.  4. 
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BOme  cif  wliitrh,  carried  into  t)it>  blm](ler  bv  tliv  catheter,  are  capable  of 
inducing  cyr<titi.s.  In  Uu-  fjirMmrr  of  it  rintlcni  ttnihnlfH  eaiheteri)im  w 
fthifolutrttf  profiibUril,  ami  evea  evacuation  by  miprapubio  puncture  de- 
serve-, the  pn^iercnce. 

Tho  niiUler  iomw  of  urethritis  do  not  absolutely  forbid  the  use  of 
an'thnd  in!itrunu'utt4,  but  any  fl>riii  uf  iiiitrimimitition  in  prrtinifr  of 
nrclhnd  irritation  is  justified  only  undrr  urg^-nt  indications,  and  laxtui  fm 
ptrcrdett  6^  a  t^rti  thorough  trrigtidoii  uf  the  anferior  ami  posterior  p'.trtx 
of  Ihf  nrrthra.  The  prinoijKil  ulijec-t  of  ifiiH  i.«  the  tnechaiiical  dlslwlge- 
mnit  of  the  tensicions  imiciis  (uretlinil  thrc;uls)  cnnting  e-.-"pccialiy  the 
reoesse*  of  the  urethra. 

Whenever  possihU'  tlie  urctlim,  as  well  as  the  bla<!der  itself,  shoukt 
be  thoroughly  washed  out  before  an  incisive  exploration  or  o|)eration  is 
tfi  be  done  in  these  orgniw.  Or,  if  this  be  im|M)ssihIe  before,  it  should 
be  done  a^*  soon  during  ihf  proffreas  of  the  operation  as  access  is  gained 
to  the  urethni  and  Idadder. 

Nornml  «ilt,  i)r  Thierj^rh's,  or  twnu^ic-ftcid  whition,  or  plain  boiled 
water,  is  tn  Im?  ilswI  nither  than  carlxjlic  acid  or  sublimate. 

Since  the  rcfjular  etnplnynient  of  the  pn'timlnary  t*jilottc  of  the 
tirethni  preoe«linp  exphinitioii  iind  urethral  opcnition^  the  frequency  of 
uretliral  fever  h:w  been  ix-markably  diuiiui."^hcd, 

Atlotlicr  impi'i'tant  clcnieut  of  the  pn-pamiion  of  the  nnnary  ohannels 
fur  ex  pi  II  rat  ions  and  opr-rations,  cspt'cirtllv  whore  cv?;titis  and  pyelitis  are 
au  ei^tabh-ht-t]  i.xiiiiplii.'alioii,  'i»  (he  internal  udniiniKlrutiou  i>f  certain  bal- 
samic nub«tances  and  of  some  mineral  and  organic  acids.  By  their  ex- 
hibition for  w>nie  time  before  an  op^ratiou  the  (juulity  of  tlie  urioe  may 
he  materially  imiu-oved  in  several  «'ay.s.  Its  alkaline  reactitm  may  lie 
charufcd  to  aeidit)*,  and  ilj*  contents  of  pui*  may  In-  rtm!iid(.'rably  dimin- 
ished. (For  further  iMH-ticulai-s  the  reader  is  refcntnl  to  the  jKiper  on 
the  Siirjrcry  of  the  Urinaiy  Orjpiiis.) 

The  femaif.  ffcnitat  IraJt  ajj-o  riwxis  Pjiecial  pre^mratiou  fiir  all  forma 
of  suT);ieal  inU>rfen>nce  witli  it8  (Min^^tltueiit  oipui>^  Tlie  vagina,  even  in 
its  normal  stJite,  servis  jw  the  haliitat  uf  numenms  mfire  nr  Ie>w  noxioiu* 
«rir.ini-'ino>,  wliieh  thrive  bixiiri;i[iliy  in  the  nini.-t,  warm  ]nihulnin  of  vagi- 
nal itiut^ns  juid  tk'^tyed  epitUclla.  No  thiiniugh  eUsin-iing  win  be  elfectcd 
by  an  imliseptir  dtnu-he  alune,  :w  llu!*  Is  unable  to  wash  out  all  ihe  eflete 
niaterial  lixl^l  in  the  fulds  and  refleetiont'  of  ttie  mucous  membrane. 
To  reach  a  ssiliifaclory  state  of  vaginal  eleanlineM  soap,  hot  water,  and  a 
narn>w  vaginal  or  jetrrfUr's  brmh  (Fig.  lU'J)  have  to  be  plied  cnetgetie- 
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ally  until  all  effete  material  is  looiaened.     AAer  this  il  can  be  readily 
washed  away  by  the  jet  of  the  douche. 

The  endometrium  and  lining  of  tJic  o(!r\'ical  cjinal  will  also  need  a 
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special  cleansing  before  any  exploration  or  operation  involving  a  lesion 
of  continuity  of  the  organ  can  be  undertaken.  If  the  os  is  contracted,  it 
will  have  to"  be  dilated  to  give  access  to  the  blunt  or  sharp  curette,  irri- 
gating point,  and  iodoform^uze  packing.  Especially  when  a  punilent, 
catarflial,  or  ulcerative  process  or  neoplasm  is  present  this  scooping  away 
of  septic,  broken-down  material  must  be  very  thorough  to  prevent  an  in- 
fection of  the  peritoneal  cavity.  As  seen  by  the  preceding  remarks,  here 
also  as  elsewhere  mechanical  processes  of  depuration  constitute  the  main 
portion  of  disinfection. 


*.j 
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Uy  sriO'IlKN  B511TI1,  31.  D. 


No  opcratjon  should  Iw  jwrfimnpti,  pxoo]it  in  urgent  cosva,  unlr^ti  the 
patient's  Lwlory  ami  general  twidition  Imw  iwen  .Hfriiimli»iislv  intjuirwl 
intii ;  fvc-rt  iu  itih>s  <I(-iiuiii>(1  ing  an  IiiiiiuHliiiitMiiicnitinii  ltii>iv  iimy.sliM  bu 
«i)ji»rtMiiity  for  impiir)*  as  to  pTV'vinibi  health  ami  hftl>its,  ntu]  to  rxmnine 
tnt*  heart  and  hiiips  and  iwrliapH  tlie  sci-rvtions  of  tiu*  kidneys.  In  de- 
layed c>|X'nition'S  tho  suiwon  w<tnl(l  lie  ciiliKiWy  m'fj^if^eiit  who  did  not 
inquife  into  co(i»litiitiijiial  pfcnli;irities  and  fiinrtiomil  auJ  orgaiiif  afiVo 
tions,  for  the  linu'ly  dist^ovcry  of  nmrhid  i^oiiditions  of  thi'  visiT-ra  rciidere 
p<t,>wihK'  tho  lut^  of  appropriiit*!  remedifs  Ix-fnre  the  operation.  The  ooea- 
stoiuil  futal  n-?'iiltM  uf  ana'htlic^tiiut  are  Miiiietimf!*  diiu  to  i)i;^tiiiL'  diiK.>a.ses 
of  the  kidney-,  whirli  Uy  pro^K-r  care  might  1h>  |irot<i*ctt;d  fruni  llic*  injurious 
cflrt^ts  of  \hfsi-  jip-nl.-*, 

DiaBnoeis. — It  i.s  not  always  |)n.si*il)Ie  to  diseover  the  exact  condition 
of  !i  dist'a.-nil  or  injunil  orgiin  or  Hj<,siie,antl  it  ih*a  fnct  of  rhiily  oxperience 
that  siii^^iiLs  of  ihr  gn-ati9<t  .>4ki)l  wilt  iliH'cr  in  thi:-ir  diagnosis  of  the 
iiatun^  of  n  given  iliHca-scr,  hut  faihin>  to  dt^teot  the  nion?  olvviouA  and 
eiwntial  dmnge?*  will  alwayf  I>e  construed  as  culijahle  n^^gligenw.  A*  it 
in  adniiltiil  llmt  errvi-n  in  iliagn'«:*i.4  aiv  »hu'  iti  a  grwil  majority  of  cases 
to  hast'O  and  in;ittcntion,  the  HUi"geon  .should  j^eek  hv  thorough  and  patient 
iiive^igntion  ol'  every  ca.-ie,  aided  by  the  most  appmved  instrumeiitrt  and 
appHanoeii,  to  prtilect  himself  from  .'^ucli  a  eharge.  Tlie  elenientrt  of  a 
correet  d!n;;no^i)fi  an-  found  in  the  hi*toi-v  of  the  [tatient,  the  caUDei*  and 
progre^  of  tbc  diKi-n.se,  and  the  pbysiral  examination. 

1.  The  Aiirfor-f/of  the  imticnt  inehide?*  th(^  folhmiiig  wriesof  inf[niries: 
8fX,  in  ilj5  tendencies  to  speirial  fttrnis  of  dif^cjLM.' at  ilifferent  jKniinls  of 
life  and  to  nervous  phenonieiin  ;  age,  as  it  atfertrt  the  development  of 
hones  and  organs,  the  intej;rity  of  tissues,  and  ilic*  oreurrence  of  organic 
ami  nuilignnnt  diiieai<<i?H ;  hen^lity,  in  the  per|K>tuation  of  diseoAOf  and 
peculiarities  of  anfvstors  ;  previous  di-va-vs,  which  leave  their  i*e<|Uolje, 
as  sy]>hiliH,  scrofula;  wcnjtation,  whieh  devolo|w  («j)e<.'ial  maladies,  a.-* 
necri)si.s  of  jaw  from  phof^phorns ;  haliit-i,  with  wliiirh  eei-taiji  iiffeetions 
are  likely  to  he  assoeialed,  as  venen-al  di-w^-vs  with  pn^stitntion,  nervous 
denin^ements  with  niasturlKilion  ;  meial  condition,  a»  it  is  related  to 
e«!ret  or  conjngid  vir-es  of  the  ^excH. 

2.  The  uj*0(/r<'*«of  the  di--;!-'.  relates  to — <late  of  the  attack  or  injury, 
on  whieh  (lepends  the  progrevis  uf  the  mulady ;  allepHi  changes,  whieh 
may  Ik'  the  clue  to  the  true  ^-ausc  ;  symptonij'  which,  taken  in  their  order 
of  (k'vekipuient,  give  mneh  of  the  elinjeal  history  an<l  aff'onl  reliahle  data 
for  u  dirt'erentia!  dingnosis  ;  the  present  attitude,  form,  and  condition  of 
the  part  comjMired  ivitli  tlie  |kii«I  ;  the  u[K.'ratiuns  whieh  may  have  Ix-en 
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perfonnetl  and  their  results ;  the  course  of  trestment  and  its  most  im- 
portant effect^  whieh  may  be  the  very  touchstone  revealing  the  nature 
of  the  complaint. 

3.  The  phifMcat  fjtimination  must  be  made  \Wth  all  neces-san*  aid$ 
and  appliances.  \'i5ual,  manual,  and  instrumental.  1 .  Color  determiDe? 
the  circulation  in  a  part ;  form  imlicates  the  existence  or  uon-existeDC« 
of  enlar^ments  of  r^ons  when  deciding  as  to  tumors,  dislocation^ 
fractures ;  tninslucency  reveals  the  presence  of  serum,  as  in  hydrocele. 
-.  Consistence  must  be  note<l  in  inflammatorv  swellings  and  tumors ;  fluc- 
tuatitiu  in  cttllei-tit»ns  of  fluids ;  crepitus  in  fractures ;  crepitation  in  col- 
lootions  of  air  or  gas  beneath  the  skin.  3.  The  exploring  needle  detect* 
the  ctinsistence  and  contents  of  swellings  and  tumors  ;  the  hjiMxlermic 
syringe  withdraws  the  flui«ls  of  abscesses  and  cavities;  the  trocar  removes 
pieci^  of  muscle  for  examination  ;  the  microscope  determines  histological 
I>eculiarities  :  the  ophthalmoscope  reveals  the  deep  structures  of  the  ere, 
the  larjiipiscope  of  the  laryngeal  [lassages,  the  speculum  of  the  ear,  the 
vagin:i,  and  n.'ctum.  the  urethroscope  of  the  urethra,  and  the  endosc(^ 
of  the  urinar.-  bladder.  With  antiseptic  precautions  exploraton'  open- 
tions  nmy  now  be  safely  made  for  the  purpose  of  accurate  diagnosis. 

Proenoeia. — Tlie  prognosis  is  an  estimate  of  the  results  which  will 
follow  any  oiteration.  It  must  de|H'nd  primarily  upon  the  knowledge 
obtaiuixl  in  the  diagnosis,  and  secondarily  upon  that  lai^ger  inquiry-  whioi 
seeks  to  lUstMver  tendencies  and  conditions  affecting  the  ultimate  issue  of 
dif^.-asos  antl  oinrative  procedures  undertaken  for  their  cure.  Due  weight 
must  Ih'  given  to  the  steady  improvements  in  the  details  of  the  treatment 
of  wounds  and  the  constant  enlaigenient  of  the  field  of  o[K?rations.  The 
mortalitv  of  onlinan.'  operations  has  l)een  sur|>risingly  reduced  by  the 
eiiijil-'vincnt  uf  mwns  ot  preventing  suppuration,  while  the  range  of  ope- 
rations is  dailv  and  raiutlly  increasing,  Tlie  following  facts  are  alwiy* 
wortliv  of  (t>u>idt'r,nion,  whatever  nmy  1h'  the  oix'ration  :  1.  The  native 
Vn-ars  o|H'nitioiis  IvtitT  than  the  immigrant.  2.  The  sex  whieh  lias  the 
irnaiesi  etulnnnuv  is  the  female.  3.  The  age  is  not  in  itself  a  Ixirrier  to 
Hiiv  ncivssirv  niK'ratii'u  ;'  however,  with  it  we  eonneet  the  most  regular 
:ivinii.T  dirt'ereiKV  in  i-tipat-ity  to  bcjir  o^x-ratious ;  the  most  favorable 
[Hri.'il  is  iHTwivn  five  ami  lifteen  ;  the  next.  U'tween  HlWn  and  thirty: 
■M'uv  ihirtv  the  ri>k  to  lite  is  more  than  twitv  ns  great  as  it  was  at  the 
s;iiiu'  ih'HihI  ;itUT  l>irth.  Yoimg  and  healthy  chihln'n  art^  in  dsmper 
tlironirh  -hiwk.  :iinrnivate*l  by  jKiin.  but  l>ejir  vi-ry  well  the  K»ss  of  hlt^nl 
ami  -AW  little  liai)ie  to  jiya-niia  after  wounds.  Old  |¥'rs<tns  are  likely  ti» 
liavc  onrinie  diseases  ami  deg^^neraeies.  and  feeble  eireulation.  indneing 
(■.■nL'''-tioii>.  diit'  to  the  sinking  of  the  MikhI  in  the  lungs,  liver,  intestims. 
aii'i  oihir  depimUiit  ]Kirts ;  are  liable  to  ilie  of  sh<»fk  or  men-  exiians- 
lii'n.aiid  do  lu'l  Ixar  lueses  of  bliXHl,  luweringof  temiH'ratnri'.  or  want  <'t' 
t'.u'd  :  thev  eoiivalesiH-  .-lowly,  or  after  ]Kirtial  nMnncry  fade,  waste,  ami 
ilir  :  but  \\w  thin,  drv.  toiigii.  ele:ir-voie«iI,  and  bright-<'yetl.  with  jn""! 
^Il>llla^■h  ami  ^tnni*:  will,  nuis^-nlar  and  active,  In-ar  very  well  all  hut 
tin-  lapj:«-t   niM'ttitions. 

{  \in-;iiintii'iial  ili-eases  gn.'atly  modify  the  pn>giiosis.  In  general  they 
iiitbieniH'  o|H-r;Hioiis  as  follows  :  Scrofiila  gives  a  e^uisiderable  mortality:' 
generallv   its  ill    ttl'ivts  are   sti-n  ehietly   til  the    ini|HTfeet    hesding  "f 
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wdiincLs,  tliu  .swollen  celliilur  tiiisues,  the  tliiii  and  lovvly-otynnizrd  niii- 
trix,  or  intlulent  ulvor>4  iukI  sinuses ;  tn  the  lui'ge  majoritv  of  clinmic  oa.«os 
the  ivmoval  of  a  wrrnfiiluii!*  jKiirt  in  folluwed  by  iiupmvi-U  iiwiilli,  but  the 

{Kiticnt  rptuiiins  scntfnloiiB,  luid,  if  oUi,  msiy  luit  linar  coiitiiK'nu'iit  well. 
-lyphilia  is  liable  to  delay  refwrativo  aftion.  an*I  the  (»|K;ration  to  iIkkw 
M'lio  liave  tertiary  HH'Oi  iiuiy  Im-  lollowcii  \>y  n'lic^weil  lertiary  svmptoin,-* ; 
rhpuniatism  and  jpnit  nrc-(Iir(p<itK>  to  j^tnicttinil  diangt'.>a  of  urteriL-s  and  kid- 
nvyn  and  to  org;inic  db>«su<e  of  the  hturt ;  euucer  contrninditiatei*  ojmv 
rations  only  In  itn  hiler  sl;i^8,  when  the  ^<m>nd  hciilth  U  fuilinj;  ;  amcniin 
U  not  a  hari  condition  in  which  to  0|>ci-aU' ;  wounds  heal  sIomIv  and 
t-oiin<lly,  bnt  if  crysi|Hdas  or  liUe  casnaltii's  ftuiH-rvtue  |KitientH  are  leas 
likclv  to  rowtver. 

Hab!t8  and  tcni[H'r;vnient '  shi>uld  also  be  duly  considered;  intcra- 
peranoe  innrrascs  thi?  daiigiTS  of  openitions  in  pmpiirtion  n*  it  is  Imbitmd  ; 
slight  inicmiwranw  ts  much  worso  tiuin  occasional  nn-at  e.\oe!w*e.i ;  avoid 
opemtin^  on  confinnctl  drunkunls,  iinlej^  (Niin]>cll<'il  bv  ihc  nii-cssity 
of  the  wise  ;  orn'mtions  nrc  hiizanioiis  on  all  piT^ioni  w!io  nniiiirc  jitinni- 
lant^  Ijefore  they  eat  or  work;  uvyr-tailing  is  closely  «ilie<i  to  intern* 
perance  in  inKfcasinj;  the  daiijjcrs  <»r  o[K*mtir)ns,  especially  if  the  over- 
eating ia  of  meatand  other  nitniffcnons  foods ;  the  over-fal  are  a  bad  chi^ 
when  (heir  fatness  is  not  hertsUtary,  but  ilne  to  over-fMtinjr,  soaliiofr,  indo- 
lence, and  ilcuH^tivp  excretions,  their  jK'ndiiloiis  bellies  inilicann};  mnental 
fat  and  delicicnt  portal  circnlntion  ;  pen»oiw  in  wh'an  the  viUil  pnicesK's 
are  weak,  but  witliout  morbid  action,  n^jKiir  woniuLs  feebly,  and  are  csik*- 
cially  liable  to  disriLsc^  of  the  blood  and  tii^ues,  and  n]K>ratIons  upi>n  sndi 
persons  nlionld  1h'  ilefrrred,  if  iinnrtinible,  tu  Home  peritHl  of  Ix-tter  licnlth, 
for  fear  of  Ii«-a]  t:iilure,  nthcr  than  of  incnrrinjj  :iny  nnu-'ii:d  rifk  of  life  : 
alllf.'^I  to  tliis  clas*  are  the  cold-bhnMle<l.  with  wdil,  damp  hands  and  iWl, 
dusky  aiiiKiiRUUH.*  of  \TL'«;nlar  ptirt.-*,  feeble  cirenlution,  small  pnls<',  slow 
digestion,  constipation  ;  nervoiw  persoax,  who  am  exwe<linglv  mobile  imd 
excitable,  whether  in  their  seusidve  or  motor  organs,  fheir  whole  cerebrtr- 
Bpinui  sv'strm  being  altogether  to<t  alert,  and  vivacious,  pass  through  th© 
cnnioijuenee!*  of  openition?*  with  af  great  impunity  as  any  other  eb»«  ; 
nmlanal  afii-ctionH  do  not  ivintraindicjite  oncRitions,  but  in  the  course  of 
con  val<S4'enc«' ague  (its,  nscnibling  those  which  precc«lcpvienii;i,  niaviK-i-iir. 
Derangi'd  ordisuk-ictl  eonditiona'  of  many  orgiui-i  variously  atlV'ct  the 
wwilts  of  operations..  Of  the  digestive  organs,  gxstrie  dys]tcpsia  is 
followeil  only  by  Hatulence,  unless  vomiting  ia  u  symptom,  when  ana's- 
thetics  an*  liable  to  exeiti*  enic-sis,  with  dangtTniis  pni^'iration ;  gpcjit 
caution  is  ny]uired  with  tUont-  who^  liilliiry  sccn-rions  an*  habitually 
ludiealthy,  or  who  have  been  often  jaiiiidiciM.1,  or  who  have  a  sidlow, 
dusky  ironiph'xion,  dr\-  skin,  tlilat^il  hniidl  blmKl-ves^'ls  of  the  face,  sal- 
low and  bloridshot  conjunctiva; — syinpt'»ms  which  inilicate  derange<l  fuuc- 
tious  and  ulxlinninal  plethora  ;  enhirgemeiit  of  the  liver,  whether  aaiyloid 
or  fatty,  if?  often  coinci<lent  with  chninic  diseases  of  thti  Iwmes  in  ehiUlren, 
and  tcmU  (o  cause  di-alli  irilhcr  by  i'shaib;ti(<ii  or  rti^mdnry  bemorrhag*!. 
Of  the  organs  of  ein'ulation,  affections  of  tin'  heart  iirc  not  scrions  hind- 
rances to  recovery  I'nnn  o|K'ration?< ;  shwk  and  loss  of  bh^j^i  are  attended 
with  more  than  ordiiiniy  risk  in  pervons  whose  hearts  are  feeble  or  emhur- 
tassed  bv  \-alvnIar  obstruction,  nut  a  mpi<l  or  irrf^ilar  pulse,  without 
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orjraiiic  tlisca.'w  of  the  hrart.  and  with  ro^pii-ation  not  exi'ocdiiip  20  nr  25, 
liuL-si  uut  cotitniiiiiiitiutu  un  uiHratiun  ;  di-gcm-racio?  i)f  tUt*  urU.Tif^  an- 
tinly  wriniis  wlicii  g4>ni-ral  in  tlic  rxtmnilic-N,  (-s|K>frialIy  the  lowtT,  render* 
iiig  priiiiitn'  lu'inorrhafjt'  diffioiilt  <»f  control,  and  six-t'tndjir)'  Iirniiirrha^"!- 
iiiurt-  frci[iti_Mii  iind  iljtiig<.>niiis  jit'ltT  anijuilalion,  iind  .mi  ititrri(.Tin^  witli 
niitritifin  ttint  tli?^tructivr  !*iip|)iiratJi«i  is  linlile  to  ocrnr,  wSlli  !>Ii)\v  and 
imi>LTfL'fi  ln'uiing  of  tlit*  woiuid ;  diaTiistxi  veins  compliL-utc  upt-niLt 
only  wlien  variwitsp,  and  cut  thniufrb,  as  in  aiuputoiion*,  thus  «Mrf| 
Inrinmnintion.     Of  llio  di«?:iws  of  the  rospiratnrc  drganti,  clirunic  bi 
diili."  iind  cmnliyFKnu,  <*|H-Ti!illy  in  old  iH-opl^,  ri'iidcr  u|M'niliottf  m- 
tnrmely  hnzamoiipi,  uwinj;  to  iniporfcct  n-spinition,  much,  and  li**?  iif 
Hlitji ;  plithi-"!",  when  piTojirt^Kivf,  add;*  jin-atly  to  tliu  cUnpt-i^  uf  «i|k«- 
nilinii);  |n»n  ihcconf^iiiK'nl  fi'Vt-r,  luHwof  fiMMj.and  iKiinJjiil,  wln^n  chMuk, 
oper.itiniiw  aw  ndviwimc  whiHi  relieve  the  sviilem  of  |»ainfnl  »nd  \va>ttiR| 
liHid  (lii^.'UBe' ;  pen-onw  sutteiinp  fnim  long-standinp  btninumj:  afFpi^tiont, 
with  the  npprai'sniL'f  only  of  tuiwrt-nlar  disoniio,  may  bf  jurcatly  iH-nrfiiid 
by  tli>L>  tvnioval  of  tbi>  dii^-a^  |Mirt ;  nK•ll^tnllltion  and  pn.'gnuury  an. 
conditloiiH  rcnilfniijr  npi-i'ntioiiH  midi'i^inilili'.  ^H 

Various  other  ntfection-s  '  uften  niodity  the  prognosi!*  a>  follows  :  SeflB^ 
opcrutinns  during  the  »ta^  uf  slioek  af^er  injuries  and  ilurintr  the  fH-riuI 
of  urnte  influmniation,  with  liigh  tenipemtnn.%  aiv  dang:er(ni.s  ;  cipmidtDf 
erysipflsi^,  eellnliti*,  and  puigrene  add  (h>  nnii-h  to  the  danjfcra  of  stvcit 
o|KTdtiim.s  thai  the  i-hiiiu-e?*  <il'  Tdeare  In'st  when  oniy  the  onlinan' 
nit-nt  is  fitllowed:  avoid  o|>onitlon>«  in  aeute  pyteniia  whi'n  ihfxv 
ripirs  oniH.'  or  nntre  in  u  few  duvw,  and  |)roniH'  r>w<.iitinp4,  with  vifl 
rapid  ptil^^e  and  bifatliinj.',  ami  with  delinnm  and  rapirl  wa>tinp.  or 
dry  tonjine  and  VL-tlinvnesji  of  skin,  or  any  w>n.--ideniljle  numl»er  of 
.<;vmpt4»ins ;  bnl  an  o]M'nition  L-t  Jnslifiahle  in  ehntnie  pyicniiii  when  I 
are  wa-sllnfr  and  H«eatio^,  M*ith  the  fimnation  nf  ab^TJw.'!'  hen-  ;ind  thrre, 
and  the  iiijun'i]  part  is  nuiiitfe.slly  nsi-h-ri^  and  a  M>uree  tif  irni:ilioti  or  of 
exhanMion  ;  <Ti)ni>  ihK--5  not  etmrmindifnlu  tmeheitlomy,  nor  |H-ritiimtt> 
heriiii>tomy,  whien  are  operatiuni<  *ii  neoe^iitr,  and  aii*  not  niatenailr 
uflptrtcti  by  the  ^renonil  aeiitciiesH  of  the  exiflinju  HffLTtiiini^  Of  iht-  t\v- 
eaccH  of  the  kidney,  ihtwe  a.sj*oeiate»l  with  the  oon:*tftnl  nrewntv  of  albu- 
min in  the  urine  pn-thspose  openiled  [latients  to  eryRiiK-lx-*  and  pveliti& 

Decision  as  to  Operation. — The  ipieiition  of  an  oponition  i  nler*  uk' 
new  and  most  important  element  in  the  ease,  aiul  always  demands  the 
serious  eonHdenilion,  fi>r  cuttinji  t)|M'rationt^  nnist  K-  n>pinht]  a;-  injur 
inflicted  at  tlie  will  of  the  piirp-on,  whieli  may  de>ln)y  n  ]H.Tw>n  cnjn)Tl 
oiimpumtively  porxl  Iienllh,  or  fatally  nfjpravutc  other  hnt  not  }ie^io(l^a^^ 
tioiis.  The  ipiei^lioii  <.f  operation  may  he  involved  in  dnnhl  and  niK 
tJiinty,  ri.H|uirintr  for  it»  proper  ifolulion  a  nice  appreei:ition  i>f  |>)iib<>1< 
amditiouii,  n|H'r:itive  pmetthiiX'S,  \\w\  n-jmnitive  jiroei-sses.  Sui^t 
may  honestly  differ  in  tlieir  views  as  to  whether  an  n|KTntion  wnuU 
pnidiiei.'  a  enns  or  be  of  wiine  la^nefit  allhoujfh  not  a  rndieal  enn*,  itf 
whether  the  benelit  wnnlil  justify  the  npcmtion,  or,  tinally,  whetlwr  tl* 
ojKjration  eoidd  l>e  iterlornieii  at  all  without  «leftriietion  uf  life.  An 
o|R'ration  it*  not  jnslitiable  when  the  |j!ilietil  ean  In-  etmtl  bv  any  iiudiaJ 
or  other  means.  Tf  the  dif>eai*e  can  be  enwd  by  a  hloorllos*  o|wrat" 
as  well  as  by  one  with  eiitting,  ehixjRC  the  bloodtem  uetbod,  for 
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i)iinf!(T  \s  (nimpumtively  slight  when  thu  o])crali(iii  dot's  not  involvu  the 
iniiii-y  of  tissues.  The  <iI)jc'La  nt'  (he  surgeon  is  l.\vor<jhl — vJ!!.  to  ^ve 
litv  anJ  to  promote  (xmifort.  lie  must  never  argue  that  life  is  not  worth 
saving  or  prolonging.     Any  «p(?mtion  \»,  therefore,  of  undoubted  piii- 

ftriety  whidi  if*  imniwliateh"  neee?wary  to  save  life,  as  traehvotomy  in 
aryiigi::tl  ohstnieciiirift,  exeit^inri  of  iHpiMiticd  wiiunds;  or  when  it  i^  Iukh 
wvere  than  other  measnrcs,  as  oxeisioii  nf  •iiniill  g-niwrh-s  instead  <if  em- 
ploying eau^ties;  or  when  It  if-  the  only  rueasmv  |Kffi(-il»K',  a^  !im|)utation 
«f  crushed  liniht^ ;  or  the  last  i-esort,  all  other  siiitahk-  reniedie;?  having 
fuilecl,  a--*  hcrniotoiuy  iu  stningnljited  hernia.  (.>r,  if  an  npomtion  pmni- 
ison  a  eoniplele  cure  or  long'  iioniuuity  from  an  otherwise  eertuiiily  fatal 
niiilady,  it  is*  right  U>  operate,  thoiif^h  tlie  pHKHilnre  he  severe  and  dan- 
giTiHis,  as  in  the  r(;tnov;iI  of  eiuieercos  jjrowths.  All  opemtioii  is  also 
Jtislilialih'  when  thent  is  a  re:LMUiiilde  ]irolKit)iHty  tluit  it  will  pniinotu 
comfort,  though  it  di.>e-S  not  eradirtiUr  rlu-  dis«iiso,  as  in  exeising  a  eau- 
ccroufl  growth.  In  whatever  form  the  (|uestion  of  an  oi«ratiou  i»  pre- 
sented, nil  of  the  evidence  for  and  agsiinst  it  hIwuI(I  Ik-  iiersonally 
ciin»ideiXHl  hy  the  surgeon  with  jiulii-ial  iuipartiality.  Ite  should  never 
Im'  over-|ier*i]iMlcd  by  patient  or  friends,  nor  unduly  inHueneetl  hy 
couUfioI,  to  i>|K^nile  against  eonvietions  dfliherately  fonned.  Neilher  the 
cuudeut,  nor  even  reiiue^t,  of  the  [Hitient  eun  jui^tifv  sueh  an  oueratluu. 

Th< usent  of  the  |Ktltcnt,  or  of  thos(!  rc^^iKUisilile  for  liini,  to  thu 

openitlon  slinuhl,  if  possihle,  alway^^  he  ohtiihied.  If  he  irt  not  Oit|ud>le, 
a-i  when  iuto.\ie;ited  or  eoiuatti!*,  or  if  lie  is  a  ehild  and  |Hirentt«  or  guar- 
dian are  inaewjisihle,  ojK^rale  only  from  eleur  neetiwitT.  In  ortler  that 
he  i»r  they  nuiy  form  a  (-oi-rect  judgment,  eoiuinunir.tte  the  decision  and 
the  reasons  that  havt?  led  to  tin-  eoneliision  ;  make  every  m^-cssnry  espla- 
iiation  art  to  the  nature  of  the  iujur>-  or  njahuly,  it«  probalde  eourse  and 
terniiuation,  and  the  mlvantages,  dis:idvanljiges,  and  listbilitieH  of  the 
proixkseti  opcratinn  :  thus  you  wit]  diseharge  everv  oMigation,  and  remit 
lo  (lie  patient  or  friends  or  guanlian  the  resjioiislbilities  of  a  fiuut  judg- 
ment U.S  tit  the  cour:^'  of  pn)ee<lure.  As  far  ils  pnietiejihle,  the  delili- 
erations  of  the  pitient  and  nis  advlseii*  whoiild  W-  iuHneneed  l>v  no  otiier 
oooi^iderations  than  tlmse  preM-ntwi  hy  thesurgi-im.  Should  llie  deeiKion 
bo  favomhle  to  an  o]»omtion.  the  [iutieiit  again  returns  to  the  snrgi-on'x 
care  and  a  new  series  of  ohjigiitions  is  ineurnHl,  'file  [icfparution  for 
tlte  uprnLtifUi,  its  manual  iierlonniiuii',  and  ihe  afb>r-tivatrnent  pr^-.^ent 
qucstioiH  which  will  tux  his  knowledge,  skill,  luid  care. 

The  Gbnbrai,  Pehparation  foe  the  Operation. 

No  ingenuity  of  eonneption  or  hrillianey  of  exetnitinn  of  the  operator 
can  exc-use  the  negkvt  to  seeiire,  l»v  previous  prepnKition.  ever\*  |>ossible 
ailvantage  which  can  in  any  xmy,  however  trivial,  niiul-ter  to  wnrei!Ssi ; 
Dven  a  suc(*s,sfiil  is^iie  ennnot  justlty  the  siirgeoii  in  Kuhi<'eling  fus  paiieni 
to  no  avoidable  risk.  He  should  strive  l<i  uiake  the  prognosis  less  seri- 
uua  aiul  til  assuri-  the  Kuwess  of  the  opeRilion.  This  result  he  will  uior* 
eertaiuly  attiin  hy  properlv  prr|«iring  the  patient,  choosing  the  most 
favorable  moment  for  the  operation,  adopting  the  Wst  method  of  per- 
forming it,  and  applying  (he  mctst  ellicient  ilivssing. 

sparatioD  of  the  Patient. — The  first  care  inuat  be  given  Iq 
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m 

tf-Tiflr1^H 


i]K>rtflnt 
»o  pn-pitrwl  Tor  the  injurv  ubimt 

favonihlL',  lor  the  tinu'Iy  (lisowen-  of  ninrl>id  «)ntlitinn:«  ol"  iht-  vi«¥ni 
and   iliy  vii*e  of  appropriate  remeuiiv  b«*forc  the  upt-ratioti  might,  in  ij 
lar^  pniportion  of  cm."»<w,  prevent  diawtroua  rc-sults.    TIio  i-flcf 
Imbitr*  of  extTswvG  l-HMiily  iiKhiljjtciiw  in  foo<l  and  t(timuluntf>  mii; 
Hmfndt.tl  in  a  itmiparjilvrly  short  iinic ;  previous  n-st,  iniimnant  u* 
rtHMivtTv  of  tlu'  imrt  ali<iiit  to  Im.-  ojx'niK-d  upon,  mny  W  sorimil ;  >lii:lit  I 
di'nui|j;tMnfntj«,  wlik-li  aiv  rwiilily  uiueimWi.'  to  trviUnient.  siifli  u*  indJui'^- 
ttoti,  coiii^tiiiulioii,  dtitrrlniii,  may  ut  omv  be  uorrectiHl ;  f^mvc  oflV 
of  the  kidneys,  liver,  liesirt,  lungs,  ond  ner\-on$  centre;*  may  he 
pn>ved  or  the  sv.steui  so  prutecteil  that  the  o|M?ration  mII!  not  be  «: 

fcven    niuL'inie    pernont*    Willi     Ittble    cirtTulalion,   wbcn     snilnhlv      

pnnxl  by  tonics,  an  iron,  improve  their  eontliiion  and  tn-nr  njK-nitiim 
well,  beinjj  jjinpninrly  little  liable  to  eiyjiipebis,  pviemiii,  iintl  other  dk- 
orderw  of  the  blfNid.  The  iwuient  shuida  be  pliio«<d  imdvr  the  imti 
favorable  hyRieiiic-  ennditions ;  pure  air,  Miitable  exerc^is^e,  wholemnv 
fiMHl.  and  uinlisturlkHl  ■^ItTp  an-  important  fealnres  in  the  Hital  pn-fan- 
tioii ;  tlie  nioniU'  nnif*t,  iw  lar  as  jHWHblr-,  tie  --u-itained  by  sneli  u-^^nnino- 
a»  will  N?eure  mental  fpiietmle  and  bo}iefuInesj>  n>^  to  the  rr*i^ii]|  uf  iW 
openition  :  do  not  exagfrerale  it:*  niiture,  but  spttik  eneonra^nrtjilv 
and  of  ilt*  pfo>i>eflive  :^^rt•e<;8».  Finally,  «*  u  ncvere  j^iock  tt*  the  ne 
system,  produced  by  uii  exhanMivr  siirfEimI  operation  iiwl  pniluHj 
Kjtthi'^ia,  niny  for  a  time  -o  [xiralyze  the  >ttomneli  that  di^^^tion 
K  irn-atly  iin[)iiiri-(l,  and  the  HhhI  that  it  coiilain-i  at  the  nioiiu-nt  dm 
nnrh't^  (*ueb  ]HitreHie(ive  rbange;'  as  will  rondt-r  il  iiii  irritrtnt,  the  fiiod 
taken  within  six  hours  of  the  oiK-mtion  ^houl<l  Im-  ijiiiekly  at7t>iiuil])lilr 
and  in  limited  ijaanlities :  milk  i:<,  in  jreneral,  the  in^t  fixxl  for  thi<  piir- 
|)ose,  (•^[H'cially  M'ith  eliildivn,  to  whieb  may  b«  added  a  tjmnll  unKMiol 
of  wbinkey  ;  a  wanii,  well-H(^4L>^iiiii],  and  wellniiokeil  cap  of  brt»th  or* 
fnifimnt  ru])  of  liol  roiVfi-  and   tidlk  may  be  pn-ierre<l  by  the  iidult. 

The  Time  for  the  Operation. — The  time  up)i<iiiitetl  inu>t  U-  mi  Hud 
aa  to  avoid  the  error  of  omi.s.-sion,  delay — or  of  comniiftsioii,  haste— hi  a 
carefal  eoa^-ideration  of  the  nature  of  the  diseaw,  the  condition  "f  (lir 
patient,  and   the   tiuntmndinp   drcumt^tanccA.     It   mut^t    Itc   iinmitlaur 
when  life  is  threatened  and  the  o)M'mtion  ofTcrB  the  only  ehamv  of  rt- 
coverv,  aail  should  be  delayeil  when  any  of  the  eundiliuK.i  enumenitttt  g 
wiiuhl  rmih'r  the  o|H-mtinr)  tlan^■n)U^'  to  life  or  alHirtive  in  iln  rr^^H 
But    not    iinfrojiiertlly   tlu-  disease,  tlie  |Hilioat,  anti    the  i-iri.iimHtjHH 
combine  to  enable  the  Kiirp.'oa  to  n]ti>t>in1.  the  month,  the  dnv.  and  lU 
hour.     The  eniploymenl  of  unttvlbeUe-s  ha?  m  <iiinintshe(l   the  fear  'J 
0|)eration!*  that  the  siirpena  mav  exerrlM?  hu>  dist-retinn  ;w  to  the  pn^-fi* 
cty  of  iafurniinf:  the  patient  of  the  <lav  and  hour  .■^eleeteil. 

The  Place  for  the  Operation. — In  the  seleetion  of  ihe  ploeif 
euee  muct  Ix*  had  to  the  eonifort  aail  wifety  of  the  pAtient.     Tlie 
of  the  sui^^n  if*  fretpiently  the  moat  e<^nvenieut  phiee,  but  a  ri 
the  pjitient  imiy  thereby  be  ineiirail,  which  it  i»  Mter  to  avoid — n 
the  liability  of  rendering  a  simpli'  oia-nitiun  danj>\Tou»  bv  ibe  » 
quenl  impnulent  eoniluet  of  the  pitient,  its  exptuiure  to  tlie  eldi 
oxcitenient,  futigue.  or  exeew^ej*  ot  ap|>etite.  ^ 

The  itx^ni  in  the  privule  ilwelling  Miouhl  be  elioeen 
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iU  !U»,  ami  it6  exposure  to  light  at  tlu-  hour  of  tht>  o|H-mtion  ;  the  Iwi^t 
light  on  II  AcoT  liay  for  (Icliratc  opcnition.-*  in  roHct-tcd  fmrn  the  imrthrrn 
tky.  The  air  i>f  the  n)oni  in  which  an  o|>enitinii.\v<iiiii<I  is  inHicteil 
should  he  as  free  vm  it  nin  be  made  from  nil  forniii  of  piitrcfiiotive  ot)^in- 
Uiiw ;  it  shmdd  not  iiiime<liatcly  roniimmicale  with  wator-oU>sct-s  and 
other  (MHiri'ps  of  deJilomeiit,  imr  be  oecupiixl  as  u  living-  or  audieiiee- 
rortm.  The  Iwst  result-*,  after  Iiirgtr  opemtiims,  have  lM>eii  iihuiined  when 
the  open()iug-ro<mi  Iw!*  lM!f[i  firMt  imrifie*!  the  i>re«"ediii^  '^Jty.  ""d  both 
ojienitur  mid  n.'^i^itaiitt' have  butbetl  and  ii:id  tKeir  elotlies  »tid  all  the 
materia  Id  iiw-d  jiU>nt  the  wound  tlioronghlv  disinflvted. 

The  Selection  of  Instruiuentti. — In  selecting  instrumentM  cure  must 
be  tak^n  tliat  they  lire  of  approved  iilility  und  in  gtKnI  ixiidition.  The 
Burjjetin  eannot  em])lov  riufe  artielos,  as  a  hiitohor's  knife  or  a  carnen- 
terV  saw.  in  amputation,  unless  he  if^  plaeed  under  eireumstanee:*  which 
pnevent  his  ohuiining  suitable  instruments.  And  lie  is  rcquircnl  to 
eni]>loy  tht.-  moix'  rec^eiiillv  devi^xl  iiistrumeiiiti  which  have  been  revuui- 
meniled  hy  the  biwl  atitfioritiej^  oa  pn^fprahle  to  IIio>ii>  formerly  in  U!*e, 
provldrtl  tlit-y  are  rciisoualily  accx'ssible  to  him.  TIh'V  should  Ik-  so 
const ruete«l  m^  to  lie  naullly  nia'le  useptie  and  iiiaintainetl  in  that  enndi- 
tion.  For  this  piiriMkse  the  handle  slioidd  l«',  a.s  far  H6  ]>ntelieaMe, 
><n)ooth,  and  nuide  mwn  nrm-ab^iorhent  material,  and  the  setting  of  the 
hlmle  or  shaft  should  have  no  reeesse.s  for  filth.  They  niusi  be  kepi  in 
f^ood  order,  as  dull  knives,  bmken  forceps,  or  impencct  saws  seriously 
eoinplit-iile  npL-ratioiis.  They  must,  liiially,  be  kept  in  a  state  of  seiiipu- 
liHis  cleanliness,  as  bloJMl  and  piis  mav  eonvcv  eontaj^ion  to  the  peison 
next  operated,  and  dust  und  filth  may  fatally  [wkisoii  a  wound.  The 
minor  apiKinitiis,  also,  niiist,  Ije  carefully  selwted,  tor  an  <»[ieration  may 
be  ii|>oile(l  by  i^oniething  thnt  was  thought  lofj  trivial  for  oire. 

The  ienin  of  the  ipiality  of  inntninients  are  .is  follows  :  Draw  a  enttinff 
instrunicni  from  lietl  Im  point  slowly  nenis>  the  border  of  the  nail,  and 
it  will  rateh  or  stop  at  even"  "  tnek  ;"  <Iniw  it  acn»s.'«  iXw  fiitt  of  the  iiait, 
und  if  at  any  jKiint  the  tnlge  is  t^vvw  to  1h>  wiry  or  HincKtth,  it  is  Mif^.  anil 
miLsl  Ik-  rr-applie<l  to  the  lit»ne;  but  if  it  brt-(tme-s  sr-rrate*!  like  a  line 
uaw,  the  edge  is  brittle  and  eannot  be  reuietlieii  by  the  lioiie.  For 
|M>inteil  inBlruiiii'Tits  stretch  upon  u  tent-iinnn  (a  c*mlrivanec  for  the 
pnr|hise  fi>r  stle  by  tnstniiiieiit-niakers)  a  verA-  thin  piece  of  kid  or  gold- 
lie:iter's  skin  and  push  the  |»iint  thnnigli.  If  it  enter  smoothly  ami 
easily,  the  (mint  is  goitd ;  but  if  a  slightlv  crackling  nr>ise  is  heard,  it 
i*  defective.  If  u  lancirt  is  testiMl,  see-saw  die  e<lgL'  in  llie  o|R'ning,  and 
if  it  glides  over  wtliont  cutting  or  cut«  roughly  the  «!(»c  is  imjierfoot. 

The  prfSfTvaflon  of  instruments  in  good  condition  ref|uiros  careful 

»  free  from  nioist- 
truments  shmild  lie 


attention  tu  thi.'  following  details  :  Select  a  i>ta»!e  alway 
urc  and  dirt   for  tlunr  sife-kiH-niiiir,     I'ohsheil  instn 


fliis[M'nde«I  or  placed  in  metallic  ntises.  A  fter  Iteing  nse«l  every  in- 
Blriiment  slionid  lie  thoroughly  el«ine<l  with  warm  water,  aitrl  perti'ctly 
dried  with  chnmois  or  the  lire  iMffore  it  is  returned  to  the  «isc.  Silver 
tn^lrtunentrt  tnrnir-ii  when  they  are  expownl  to  the  air  or  are  brought  in 
CKintact  with  hard  or  soft  rublK-r,  eausties,  or  acids.  To  prfc««-'r\*e  the 
e<lgi'  and  pn|i>h  of  instruments,  the  •ui-gt.'oii  reipiin-s  two  or  three  »inmll 
bvmes,  s*iine  line  eniery-iKiiier,  two  or  thive  sctvw-ilrivers.  small  lihs, 
rouge,  crocus,  <pr  other  polishing  powder,  chami>U,  ami  guld-lKater'.*  or 


kid  skin.     Ciittiiijir  iiislruiuentit  slmulU  I)iiv4!  their  blatliss  kept  in  jte 
onler  by  l1u\iiidi(*iniis  iikh  of  tho  liniu-.     (Mvij-imiiilly  tlif  bbnir  miit<t 
groiinil    by   a   vntii^wu-nt   workninn.      Tlbint    in^tniment-'^,    which   arc 
(Iftiiirnt'ii    to    enter    uatunil    (ir    dIIkt    jwjssiifjfj*,    »houUl    1m*    tm^iifnlly 
poliialic<l  ■with  lino  C'men.'-])a]K'r,  and  then  with  niuge  and  cfaanioiM-^ki; 
m  order  to  remove  even*  particle   of  nvt   ant)    to   niaiutuiii   huh 
unhlemii^hed   snrihco?.     Saw?  ure  phnrpeiiod  with  tlircc-cornored 
applit'd  ill  the  diivctiou  of  th*?  oriy:iiml  ait  of  the  teoth. 

Th(?  «iSL-  of  iii»;truiii[fnts  which  the  j^urjroon  must  |mivif!«>  dep 
n|w>n   tlu'  Viirii'ty  of  (»|j<T.iti(ni«t  which   he  imdnrtakeis :    if   bniiti-d  tn 
trifling  oiwratioiif,   he   reniiires    only   the  |iw:ket-owc ;    if    he   pertbrm 
minor  openitiim-s  he  rtHjinifK  the  minor  upfniling-tMse;  if  lie  ai*i 
every  prade  of  opcrration,  be  mn.^t  add  the  pcneral  operating-aifte. 
selecliuj;  unv  ttL-^e  the  surjieon  »ihould  exercise  his  own  judpnieiit 
the  number  niid  kind  of  instrumenti*,  nithor  than  a''ee|tl  the  list  of  ihti 
niuker  or  of  any  other  anr^-eon.     The  Iwjit  a^iHirted  tiuv  iTuituiiiri  ii 
ini«lriinu;n!.s  which  the  ^-ncnd   pi'nctilioner  never  Ims  iMYi)>iir»n  lo 
The  eotie  whieh  immc-<liaiely  eontninj«  the  instnnuentii  shonld  Ike  mful« 
uieljil,  ami  ^liould  1k>  adjiu*table,  so  tJuit  the  whole  or  the  cUiTerent 
mnv  be  phnrd  in  iMiiling  wiiter.     Aliiininiiin  is  mkiptetl  for  a  sn)»II 
and  rmlled  cupjHT  fur  ;i  hir;p>  r:i.se. 

Gonvalescenoe. — The  hygienic  eomlitionti  which  i^tirroiind  a  pati 
the  subject  of  an  operation  nmterially  afl'cet  the  rei-idts.  Foul  air.  61 
dix'i^jiinpit,  uud  indigestible  ftjod  will  thwart  the  best  plnimed  niul  c 
ciitc<l  iipcration.     It  is  thei-efore  the  diitv  of  the  >ini'jji'on  to  ceciin'  lo 

Eiitient  tdl  ihe  advunla^.s  which  healthful  conditions  afifoixl.     The^' 
irpely  iVmnd  in  the  mom  mid  its  vnriouri  iipjiointnH'nti*. 
The  hKiiii  111  the  private  dwelling  bc»t  annpted  flir  convale*ccnce  ii? 
the  weontl  fliHtr  fnnri  the  ;rnHind ;  the  cxiHwure  fihunid  l»e  to  the  boul 
with  ample  window  sjiaci',  imd  with  oppojfite  or  partially  oppititinj^  * 
dowi«  for  thon,>nij:li  ventilation.     The  fiw  of  ihe  nKim  ii*  of  sfipht  tmp 
aiMV.  excejil  ic^  to  conveilienn!,  n>m|):in'd  with  the  [irovi^ioiiF^  tor  (he 
flnw  i>f  friul  iiir  and  llie  inflrtw  (if  fresh  air.      Ijiirip'  enbi<'  -i|Hie<-  d«n-s 
secure  purity  of  the  air,  ami  hence  i;-  of  minor  iui[M»i-tanc»'  if  the   ne^-^ 
HJtry  amount  of  fresh  air  is  supplied  and  pi-oiR-rly  dii^trihutetl  willic 
unpleasant  currents.     It  would,  liowover,  alway.*  Im.*  wi«>  tit  provide 
leufit  two  hundred  feet  superficial  ni-en  and  three  thoiiMind  cubic  feet  of  i 
to  the  patient  and  his  attendant,  cneh,  duriiif;  the  first  few  wwho,  to  pt 
ajrainj't  defect."  in  ventilatitiii.    An  in  private  residence^  iheix-  an.-  iioti 
n»i(or>»  fur  chau^injr  the  air  tliiin  dinen-nee?:  of  teni|M*ratnn'  nn<l  irio 
nient  of  tlic  air  wliich  can  Ik-  c.vrit4-rl  by  heat  or  wind-fun.*,  these  ii^n 
nnist  be  employed  to  jrive  motion  to  tlie  air.     The  eumnton  opvn 
place,  well  liwtieil,  furnishes  the  best  lieal-supply  for  movement?*  of 
air,  white  the  inlet  :iud  outlet  of  atr  h  maintained  by  mi.-in)£  nn<l  <li 
ping  the  sjL«hei<  of  the  wiudcws.     The  walls  shouhl   be  fre:'bly  lini^ 
wajiliixl,    floors  eleamxl    with  oirlwilie  -Milution  ;  no  sink   for   ^lopa,  war 
wa^h-lwwls  draineil  into  eonimou  houRe-*Irains,  nor  M'ater-elofct,  ¥i 
be  in  or  communi<ate  with  ihe  mom  ;  the  furniture  should  Ik>  as  frrt?! 
[wjfjiible  from  alwMjrljent  materials;  bed-  hihI  wlrnhm'-hangiiiin*,  caqwt", 
luid  uplnil.-tery  aif  obiii-t ionahle,  and  if  ahl  nri-  dan}.tTi>nr^     Kh^irs.  fq 
uiture,  and    wiMHlwork  ^ihoutd   l>e  elc-an.'VMl,  without  water,   by  nibbi 
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with  an  absorbent  mnteriol.  Do  not  place  the  bed  noar  tbe  wall,  in  a 
coniiT,  nor  tii  air-ilrjtighU. 

TIh'  M'lird  nf  t]K'  hiMiiittil  to  wliiirli  \\w  {Kiticnt  it;  In  t)e  cnnvcye<l  Rhniild 
1m-  fKv  fn»m  sii|ij»iicatait;  wimml-i,  fR-;FJij»oIas,  ami  low  foiTOi*  of  fovcr; 
the  Ih-J  sIhhiIiI  Ik'  cxiHfc^Ml  (u  tlu'  f<unliglit.  witb  any  iitHfs.-«n"  wt-rtvii  for 
f  hi-  fftcc ;  it  shonlii  have  at  losist  nne  hiimlred  feet  of  superficial  arpa  and 
frmr  thuut'aad  cubic  tcct  of  air ;  the  position  of  the  bwl  iJiouM  lit'  three 
or  four  fWrt  from  the  wall,  with  complete  ventilation  iimund  it:  if  the 
tick  if»  fillwl  with  jitraw,  tt  iniiwt  bo  fiv>h  ;  if  a  luiir  mntiPe**  1*  u>H.fi,  il, 
with  till-  Ixil-liiii'ii,  ^'lionld  )>■?  vli-nn  iiixl  (xwiuiislv  well  ainxl  nml  sunned. 

The  nursp  -■should  Im>  .-ikillcfl  in  the  «in!  of  |H'rsnns  sufleriii)!  from 
operations,  for  frequently  cfucces^  de|K>tultf  upon  the  skill  in  the  manage- 
ment of  the  detail?  of  tuir&ing  after  s[Ki-ial  ogieratioiiH.  Cle;inlin(V6  uf 
the  wonnd.  the  pntient,  the  clothing,  the  rcvvm,  i:^  of  the  first  important*  ; 
the  (lift  and  the  remctlies  an*  to  lie  caiTfnlly  attendeil  to;  and  the  pnip- 
ress  of  the  ease,  as  indicak-il  bv  the  wound,  (he  pulse,  and  the  tempent- 
ture,  \f>  to  Ik*  uoUhI  at  siillieiuntly  fre<iueut  inter\'al!j  to  luuku  the  record 
of  the  eauM;  vomplcto  in  the  al)si*nec  ut  the  tiurgeon. 

The  Prevention  op  Hemorrhaoe. 

It  is  important  to  make  Hiiitahle  prepanition  for  the  prevention  of 
hemorrliage,  for  ex<vs:*ive  blee«linp.  due  to  defective  measures  for  it« 
iirri'tit,  showf?  eutjiable  nefilij»eno(!.  The  pre]Hinition  must  Im*  ndajited  ImhIi 
to  oontrul  the  cireulatiun  in  the  limb  or  part  during  the  oiK-ration,  and 
to  permanently  closy  the  diviih-d  vcsh*']s  after  the  o|K'ralion. 

Elastic  Compreaaion. — The  most  pi'rfert  method  nf  preventinji  loes 
of  bl(XMl  durinir  the  o[K'nitinn  1-  by  elastic  eompn.'«iiun,  w  applied  lu*  to 
n^inove  die  IiUhmI  fnjm  the  [jart  and  prevent  it  fruin  re-enterin)^  tlie 
ve.-w»?l.t. 

The  tfuntic  bandage  (Fip.  2^K))  i»  the  most  *ier\'ioeable  and  eonvenient 
appliance  yet  deviwd  to  met't  all  of  these  imiK)rt;int  indications.  While  tlie 

F«i.20ft 


Fig,  aOl. 


'"'••^^••IIMIaf 


EUuUi-  iMnilivc. 


CImUc  b«niUKi<  appHnl. 


patient  is  iK-inir  bronirht  under  the  nnnj(?thetic  apply  the  Imndii^.  with 
unifonn  tiifhliu'^x,  I'mm  the  eMrcmitiets  of  the  titv*  or  linfjen*,  aee<trdin(r 
(o  the  limb  about  to  he  o|>i'ratcd  ii|mhi.  to  a  |xjinl  above  the  place  uPoih-- 
ratioii  ;  when-  (he  tKiiida<;e  ends  appiv  indin-rublHT  tubing,  well  ilniwn 
out,  fiHir  or  rtve  limoi*  rniirid  the  tliigh,  and  ctmnect  one  end  with  tin' 
other  by  nienoj*  of  a  luwik  mid  brajw  chain;  now  rt'inuve  the  bantlafn-' 
first  applieil,  eommeneinji;  with  tJie  last  inrii  and  descending  to  the  toes 
Vol..  L— 47 
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or  fin^r»,  leaving  the  tubing  in  [KKtitiun.  The  bandaf^  mar  be 
with  u  alruag  tu])c  ]k»**«li:1  niicU-r  the  two  or  three  last  lunis  tuid 
finnly ;  tlicii  dcfrin  with  tlnr  first  turn  iit  the  extrciniiy  ami  n-nrnvc 
b;iiifbig:<;  t/>  the  |M>itit  where  it  t:*  fastenwl.  The  iiidia-nihlxT  tiilMii 
thitmii^hly  <4)tn|)rrsH-N  all  the  mf)  |kii1»i,  iniOuiling  thn  HrliTiiW,  tluil 
a  (Irnp  uf  hliHMl  «m  enter  the  \yaTiA  Ik-Iow.  Even  in  tlie-  niiwt  inTta« 
Hml  ntic?«e  itittiviilnals  we  ure  ablo  thniMn^hU- to  eonlrol  the  .■•iip|rlv  (^ 
bhHH)  hy  thi^i  .viiriple  [niM-eiv  ;  the  liuib  heUiw  the  tlihiitg  n'M'nihh>:'  rimr. 
pleU'ly  thiit  r>f  It  c»iqi«',  luiil  we  mny  oiicmtc;  iih  on  the  dead  ^utijivL 
rhiri  tiK'thtuI  may  bf  jutoiitei.!  in  ainiutit  all  oiKTations  oo  the  ejHreuiil' 
with  more  or  K^s  ixiinpltrte  wictiess.  In  extirjKition  of  tuniots,  t^'ing 
arteries,  and  in  re-sections  of  jsnialler  bones  nn<I  joints  the  eomprv 
tubiii^  iKti]  not  be  iflaxcd  until  the  dressing  of  (he  wound  \a  <Mitniih'iolT 
iinifihi-d.  \\  hen  (ipi>nitin^  U|k>d  jwrts  iiiHhraKHl  willi  iiiirident  m.-iTtf^n 
do  not  api'Iy  the  olaj^tie  bandajrt,  as  there  i*  daup-r  uf  foreiiig  tlie  jmni- 
lent  matters  upward  thrmi^h  ttie  nie-shes  of  tJie  eellnlar  li.ssne.  but  «!■* 
tlie  limb  and  eni|)ty  the  vcsa^Ia  a.t  completely  ai<  po^^ihl*^  he-fore  apptvi. 
tlie  tnbing. 

Arterial    Compreesion. — The  control   of   the   eirL-ntatinn    inny 
effected  by  e(.imjji"eso*ion  nf  the  artery"  wliieh  i«tipplie)«  the  |Mirt.     Ai 
nietlirMl,  however  «iret'nlly  itpplit<d,  permits  of  the  los.s  of  the  IdfMid 
tained  in  the  limb,  the  amount  should  be  dimini.-ibe<),  i\^  far  na 
hj  first  elevating  the  limb  uud  rubbing  it  (uu'ard  the  heart. 

The  ftn{»ers  afltird  ready  and  available  means  of  arlerin!  com 
wh(.n  the  aiU-r)'  is  ucceasible  and  lies  apou  a  bouc  tl"ig.  2u2). 
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ihunil>s,  but  not  l>y  gnispiug  tlie  limb ;  the  fingers  are  best  employed 
in  eont|)rf:<Hktt)  uf  the  bmchiiil,  the  nidiitl,  and  the  iiJiiar  uiierief> ;  tlie 
(hiiinb  in  (^Njiiipre.^sing:  the  eamtid,  the  abdominal  nrtrtn  ug:iint<t  the 
vertebrse,  the  external  iliac  against  the  briui  uf  the  jx'lviji,  tlie  femuntl 
aj^inst  the  pubis,  or  agjiinst  the  femur  in  the  upjM'r  jKirt  of  the  thij^h. 

The  key,  the  ring  Wing  su  padded  as  Uy  nuike  u  Imrd  mass,  is  used  to 
coQiureHs  ciw^|i-M'ntt'd  siiieriejn,  iw  the  i^ulK'lavmii. 

The  tourni<|Urt  Ihls  .-icveml  moditicjitions  (I'ijf.  203,  a,  b,  i?),  but  the 
most  important  dilTerciiee  is  in  the  ■elleet  i]|wn  the  veiioiw  eiirulaticn  ; 
it  may  euniprcss  tlie  limb  only  at  upiKft^ile  [Hiinln  {o)  or  the  entire 
liml),  the  pud  being  plaecd  over  the  artery  \h,  c).  The  most  iwet'id 
instrument  la  that  in  etinnmin  ui^c  (£>).     In  its  applicution  it  is  uhuoI 


Fio.  2oa 


Flu.  244. 


Tournlqiift*. 


TViiitTitijiii't  n|>|ill«>l. 


to  put  several  tums  of  a  roller  IrMwely  armmd  the  limb  at  n  pitint  where 
it  in  applii.'d,  temiinalin;;  uilli  plaeing  the  cylinder  of  the  n;ller  over 
tlw  artery  :i>^  :l  eoiiipn-K'- :  file  touriiiipiet  ^^liould  now  Ix-  applied,  but  the 
fsrrew  slion]<l  not  be  placeil  over  the  eviiiuler,  Ust  the  Imll  roll  inim  tlio 
arterc  when  the  screw  is  workwl.  The  («eiv^v  being  placetl  at  one  side 
of  the  limb  *  Fig.  ^fM),  (he  stnip  should  W  bnelvfi'd  tightly  and  the 
«rew  gradually  turnect  to  the  neeesivin.'  tightne.*?.  If  the  point  of 
oom]>refiPion  of  the  artery  admiL-;,  put  the  cylinder  of  the  roller  lietween 
the  pad  and  tlie  strap  and  apply  it  directly  over  tlie  after)*. 


Fio.  2(ft. 


Fuj.  20(1. 


T^iwruluui 


AHpry  (orccr*. 


Ligation. — During  the  o|MTation  the  hemorrhage  fslmuld  l»e  temiHK 
nirily  rontnilled  by  seizing  the  blrc^ling  miints  with  the  ojiteh  forceps 
(Kig.  207),  and  allowing  them  to  remain  in  position  until  the  operation 
has  proceeded  t*>  fiir  (hat  they  niu*»t  Iw  removed,  when  antiseptic  ligatures 
i*lH)uhl  be  npplieil  to  eflch. 

In  applying  (he  ligature  tu  large  urtcrics  the  coats  of  the  artery 
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!*h«iul<l,  as  far  a^  (xifwiblc,  Ih-  isolates)  frtmi  ihe  siirrouiidiuf;  tianuM. 
apjilying  iJic  ligatun-  niakc  ihe  sumtonV  knot  tF'ut.  2U»)  w  the 
knot  <%.  209).  ^    T»         / 

In  some  ca»es  Uiu  bk-ultng  vcsbcIr  cannot  be  teoldtcd,  aul  it 


Fio.  207. 


Fro.  208, 


FtirxvKH'f  kmii. 


Fia.S09L 


<M<'li-(Ortt^. 


RMf  klH4. 


nece«*ary  to  em'h>so  a  small  area  with  a  lipiturv  (Fig.  210)  piuvwd 
tt  wiili  a  npodle. 

Toreion, — TIio  twisting  of  an  arten'  iipun  iti*  axis  is  ilutn^rnc 
cutiHt'  latvmtion  of  the  internal  <Hsitj»;  iJiey  tlif n  ntll  luln  (h^  « 
cif  the  vcjtfc!  and   fomi  a  mc*h,  wHtliin  wbioh  a  bloocl-rlot  fnrms 


Fin.  310. 


Fm. -'II. 


TVmiU 


V 


KnetiictnK  iluniea, 


bpTomes  oi^nizwl ;  tlir  pxtomal  twistr*!  owit   rcnininn  as  u  yr 
»ml  !iiip|H»rt.     Torsion  \*  a  reliable  nh'IIi'hI,  i.':»|KH'iiilly  wlieii  aj  ; 
sniull  iirterips,  biit  is  not  p-'nerally  appmvwl  for  Iiir^  arlerii^ 
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Free  tomiutt  is  appliciililf  u\  ^uxixW  artories,  and  ocmslste  in  seizing  iJie 
extremity  of  the  ves^iel  with  Hnnly-nnitpil  fitrcejw,  «]rawiiig  it  out  ii"om 
it8  coimi'ction,  and  rotating  it  ajvural  time?-  {V\^.  211). 

Limited  torsion  is  applied  to  lar)^  nrtcncK.  us  follows:  Seize  the 
pxiit^mlty  of  the  aiterj-  M'itJi  strnDif  oatr-h-fore^'jw  having;  blunt  wrra- 
ti«m-t ;  dniw  it  well  out  of  its  ^hcnth  ;  f^riL-tp  it  finiily  with  u  seuuid 
i'lrt'eits  alxMit  oni;  inch  fnuii  tin*  cml  ;  nmv  rotate  lliu  (irst  forceps  Uire« 
or  |(Hir  tiiiic-^  or  until  all   n-f^iHlaiict'  wawA 

Acupressure. — (lompivxiion  f»f  xhv  art<cry  in  tht-  wound  hy  menng 
of  u  nee«Ile  (8imp»>n)  \><  only  adapted  to  cases  in  wliicli  the  artery 
fianntrt  Ix*  ^i/ed  or  is  rriat)Ip.  Tlie  iu^trunientu  reijuiri'd  are  lutyunelr- 
pointed  pin^  van,'in|j  in  Ifiij^lli  fmm  t!m:^  tn  fivt-  inches,  mth  ^las9  henils 
to  tiicilitaie  their  intrtKliurlion,  needles  thn'adetl  witli  iron  win-,  nnd  Km>pb 
of -ileuder  anneided  inin  wire  five  or  six  inelK'S  in  lejij^th.  On  the  cut 
Hwrfiiee  of  a  fhip  the  unljimry  !*wiuK  ueeiUe  aiiHWers  perfet^tly  n-ell. 
There  are  ^'veml  nieth<Mlrt  of  employing  thenin!)  to  arxNimplit^h  eom- 

ruHon,  hut  they  niav  l«>  rcihiceHi  to  three  (1'  ig.  213,  I,  2,  31,  and  will 
UDden>tiHHl  hy  the  ilhi^tmtioDi<. 

Aeupre-^miT  in  sehhini  rertt)rted  to,  a.s  with  antiseptiM  it  has  no  ad\'an- 
tof^  over  tile  lifr-itioii,  except  wheu  the  artery  eaunot  otherwise  be  con- 
trol kxl. 

Direct  compression  {¥\^.  212)  is  made  by  the  pin  thrust  through 
the  flap,  pasM-il  ovvr  the  artery,  and  bniughl  out 
of  the  inti^iimcnt  of  the  opjHisiie  wide  in  sneh 
nmniier  a*  to  firmly  eompreti;*  the  mouth  of  the 
artery  a^ain^^t  the  niii^le  n|Hin  which  it  liet«. 

Acupressui-e  hy  forceps  fAllis)  i.-*  an  inge- 
nious method  of  ci>mprcssin^v(^'seJt4wIien  there 
is  much  oozinjr  from  .aurfWes :  tlu;  Jiislnum-nt 
cOBWstaof  twobladex  (Fij|p*.214,  210)oiuler  the 
OOuiniand  of  a  fpriu;;,  the  lower  of  wliicli  \a  a 
neetUe  and  dc-^i^n^-d  to  transtix  hlwding  tit»- 
eue*;  which  done,  the  gnisp  of  the  hand  is  released,  and  compilation  ia 
intently  elVeeted  lietwecn  tlie  blunt  blade  whieli  lies  iiiKtn  the  rturiacc  of 
the  hlc(tding  voj4!J*'Is  and  the  ne^nlle  which  lies  Ix-iiealh  llieiu. 


Fio.  212. 


Direi-t  uuproKOre. 


Fio.  218. 


^-O 


1. 


MA'MDt  moafci  orsj^ylnR  msvjtmuvt*. 


Cauterization. — The  cautery,   onoe  the  only  method  of  arrettting 

bleetling  after  niH'mtions,  is  now  nNpiired  only  when  deej«-Keated  jmrls 
are  involved,  or  tissues  to  which  the  ligature  cmmot  safely  be  applied. 
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The  (wbtal  cautery  confii^tA  of  an  mm  or  Kteel  knob,  at  Uie  cxtremitr 
of  a  loiig  i*liaft,  secured  to  a  hnndlc.  Tlic  >ha]K'  df  the  txtn>niitT.'  may  U- 
rouod  or  puar-&bapctl,  or  Hut  like  a  butlun  ;  each  llirni  is  adaptvu  tn 

B|RfijU  ivimhtioiis  rtyjiiirin^  its  use.     It 
Fin-  314.  ouiy  be  biut(.-d  iu  the  fiame  of  a  spirit 

lamp ;  when  t.-mph>ytHl  I41  arret>t  liemor- 
rhaj^*   its   tt-mperatiire    slioiild    be 
dull   red    heat. 

Fid.  2IS. 


AcuprcOurD  fore* pa. 


The  thrmuH'au/i^ri/  (Fig;.  'J17)  is  an  instnitneTit  by  whicb  n  bich 

f;rc'e  of  heat  of  iIk'  cautery  may  uluiwt  in^tuutly  be  obtainod,  oud  1 
ic  uuuntaincd  for  any  length  uf  timewitlmnt  iho  ^lighiej^i  inounvcnicoob 


Ftu.  21ft. 


i.  r.mwit. 


Cnutrdw. 


i)y  adapting  n  blade  to  it  di»<iectionf>  in»y  be  uiudc,  and  with  the 
Ocra8cur  tumors  may  be  removed  in  a  bloodies*  manner. 

Ligration  of  Arteriee. — The  iipplieatioii  of  a  lijrature  to  an  artery < 
now  scai-cL'ly  be  coiL-ijdercd  a  serioufl  o]wniiion,  for  when  the  untie 


Fui.  217. 


method  is  pursued  suppnmtion  does  not  ocenr,  and  if  the  proiKT  kt 
lipitiirc  is  UK'il  <livi^ii)ii  of  the  arlcn'  d(Kt<  m^t  follow,  an<I  henee  tlierr  t* 
no  danj^-r  of  s<'«>nilary  hemorrhap?.  It  is  now  establiahed  that  wht.'n  an 
arlen-  i^  elosoil  by  uu  awplic  ligature  it  U  not  necessary  to  divide  iW 
inicrnal  (hkU,  but  only  to  pre^t)  its  opposing  triirfaeci*  tvgiHlier  tanpoRLrily, 
to  t»(vure  permnneni  oMitrmtinii  of  its  rannl.  In  this  pnnTst*  the  intina 
bveomca  oovei-ed  Avith  gnuiulatiunf^ ;  thetw  unite  iind  lortn  a  tirm  umuu;. 
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atw)  now  rissuo  forms  nroand  tlio  Uf^turo,  like-  a  riiiji  of  <>alhi(t,  strirngth- 
trtiiiig  tlie  puiut  of  ligatiuu ;  UR'aiitiiuf  ihv  Ii)(:ittiiv  uiuli-rg^ws  absurpLiuii 
anil  (III?  ciin*  is  coTinilftf.  Ily  tlie  anti-H-ptu:  n|irnifMm  the  artery  is 
strcny^tlicnwl  at  tlip  sf-jit  of  Ujrntim:,  aiMl  lUcrr-  cmx  Ik-  int  (liingfv  uf  ficm- 
iirrhajjc.  It  eliimld,  Jiowx-ver,  lir:  lH)nic  in  niiiiil  thai  to  S4_'riii'i'  lhc  hcst 
re.-ult'*  the  lifriiriipe  nm-^t  l)0  cif  iin  ahsf^rhahle  naturt- ;  ("or  ligHtiircs  which 
ptruiainjiiUy  rc^Ut  absorption  destroy  the  cuiitiuuity  uf  thu  vessel,  and, 
iiwtcad  of  iwlding  strengtli  to  tiic  jrerivHseiilar  ciculris,  weaken  the  vfsjwl- 
walls  at  the  -wat  of  lij^iitlon, 

Tlie  iitKfrumriitA  i\'<|tiinxl  an?  a  Miiljifl,  fori'^Hf*,  tuieiirii^m  mtiHi",  lipi- 
tiirc,  diroctnr,  and  n'tnu'lors  or  f^jwiriilas.  Tlii'  (-niiinion  sraliH'l  isi  lK'*t  ndajv 
ttxl  for  lite  ^lissei'tioii.  aiid  thf  bmail  L-xtreiiiity  ttfthe  liandli-  am  bo  ufcil 
loadvantiigL*  in  hupaniting-layt'i's  of  tiiscnii  und  jmrt-i  where  tJh'  fiittinjf  edge 
iM  not  desirable  ;  tlio  dis^fcting  forceps  should  havf  ncciiratflv  tilling  tet-tli, 
and  not  liable  to  o|H!n  at  tlie  extivmity  when  fintily  irliiH-d  ;  a  jsiir  tif 
■.nmll  fnnvps  nuiy  .ils*o  Iw  reiinin-d.  Tin-  aneiintini  m^dle  is  a  (nirved 
hluiil  instrium;»t,  witii  an  eyu  m-sn'  the  extR-niity  and  (irmly  fixed  in  a 
baiidlti  (Fig.  21K).  When  ii-«'d,  ihe  extremity  is  gently  insimiaUHl  under 
the  vessel,  and  iis  it  apwars  iipuii  tbeoppo- 
Fio.  218.  site  side  the  Iwip  of  tne  ligature  is  seized  ^"'o  219. 
with  the  foreeppi  or  n  Inwik,  and,  one  end 
l«*ing  dniwn  tlinmgh,  it  is  held  aj*  the  iu- 
Btriinienl  is  wilhdniwn  cjUTyiiig  die  other 
eiu\,  and  thus  lenviiig  the  lipititix-  lUidir 
th«veiect.  A  iiwdlewell  adaptetl  to  iho-r 
ca.'ies  where  the  nrteiy  lie*  det-ply  con-'i^'tf- 
of  tbe  handle  and  liook  (Fig.  22Ul  and  the 
blunt  neeille  with  two  eves(Fig.  21!l);  the 
neeille  ir*  nitc-.)  to  the  ^^li'uft  (Fig.  2-JO)  by  a  ^''''ui^tl^J'^^ 
screw;  when  iimiI,  the  ligature  is  itLserttii 
into  the  second  eye  ;  the  needle  is  then  passed  under  the 
artery,  ami  &n  the  c*xlr*'mity  emerges  u|>f>D  the  npiMwite 
hide  the  luxik  in  inserleil  into  the  fir:*!  eve,  and  the 
neetile  is  ttius  held  nnti!  the  handle  is  Mn-yreweil,  wlictt 
it  is  drawn  thi-ongh  with  thi-  ligiUnre.  It  in  Miiuetimes 
nectHsary  tn  iuelude  other  tissm-s  with  the  artery,  when 
the  sliar^pointwl  ue«<lly<Fig.  21S*)RhoiihI  lie  used.  The 
direirtor  in  used  in  the  diss<!iTtion  to  raise  the  faseia  Itefore 
xatajixm  aenMe.  '**•  division  ;  it  in  liomctimes  passerl  under  tlie  arter}-  as  a 
guide  to  tJie  needle.  Two  retnietors  are  often  retpiired, 
with  which  a«sistjuiis  scinii-ate  the  sides  of  the  wctund  and  oxiuk^g  the 
dcep-seate<I  ]>arTs ;  pieces  of  flt-xible  metal  or  wood  may  be  used. 

The  iUKptic  vnUjnt  in-  tfifkwiirm-tjul  Hfftiture  nion*  effet^ttially  meotn  tliu 
indieatinns  present  tlian  other  kind^.  When  so  applied  as  not  to  soever  the 
tlmieji  of  the  ligate*!  vessel  it  is  gmdually  displaetnl  by  oi-ganize<l  tii^die 
whieh  inerenj*s  the  renisling  eiipaeily  of  the  vi-sset.  It  is  stated  thai  lhc 
ni«>st  earefiil  nn"cn»fte«)pi«il  examinations  have  slmwn  that  eatgiit  inereasi-s 
to  a  eiaisiderahle  ext<-nl  the  rcj^istiug  wiiwieity  of  an  aileri-  in  fitrndiig 
finn  iMimwtive-tifwne  enimei^tions  with  tlie  vcasoI.  Ft  follows  that  cau 
,^l  ligiituiT  should  be  preferred,  and  that  it  is  only  ncccssar}"  to  tie  vn\\\ 
BufSnicint  force  to  a]>proxtmate  the  inner  surfaces  of  Uie  intima  with  u 
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view  to  eosure  efiectii'e  provitsiouul  oblitemtiun,  when  dratrizalion  nill 
follow. 
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The  (yftemtion  h  as  followfl  :  Determine  the  precii^  lii«irimi  of  ll*^ 
L-n- — (1)  by  its  pulsation;  (2)  by  rcffPciKv  to  anatuminal  pdints  in  ilii 

vicinitj'.     To  rt'iiilor  the  fanner  tii* 
tioc't,  thi>  limb  ^hitiilil  W  plim'd  iii; 
a  iKti'iiioii  fiivnmble  in  arterinl  ci 
ciilnlioii;    tf>    remler    miUH^le^   ut 
tcmlon!^    tmt^i    dlMint^,    tlk-    thnb 
jihdllUI   Ik-   forriblv  cTt tcii(k<4l  at  th*; 
itniiiiu-tKx.'nicnt    nf    ihv    t)|i(>nitii 
AVJK'ii  lilt*  (Ii.<serti(.n  tm?*  pmccwl' 
go  (:ir  att  la  rcaoh  the  vieiiiilv  of  i 
arivry,    the   <t|ipnitor    in   iiulcd   in 
dctoctinjE  itApn^iiliiin  by  flexiiiu  (1; 
liiub.  Bu  a;*  U)  nltix  tlit-  tiiiiM'lo 
ti'tt'iK-s.     R-fi»n'  the  (ir*l  iiici-ii.iii  t 
nuidc  i^iianl  nciiin^t  wuiinding  mii 
ficial  vL'ins.  'IV-ir  position  i.^  rcailil; 
(l«fiii(KJ    by  i-uni preying   tliL*  {a 
almvr   the    (Miiiit   of  llw    pn»i 
optTiitirm.      Whrn  tho  first  iini-i. 
ie>  alxttit  to  Ik>  iiiiiJc  tlic  hkiii  i^lvM 
l«*   rt'iiikTpd   tfuse   Ity   tin*    ihtiiiilt 
and  forcHngpr  of  tW  lefl  luuid  a 
pliin),  one  on  (-illicr  Ridp.  of  vphi^I,  or  by  the  liiigcrs  iippli<*cl  at  tin-  vxi 
ttv  of  th(?  proprt;^'^!  irifisirtti  ]wnilh'l  to  it«  roiirsp:  if  the  firvl  nit-thot) 
crn>!*cn,  care  niunt  Ije  taken  not  to  make  more-  tmolinn  on  une  piile  thad 
on  the  other.     The  wei^md  nielhtHl  an.-^weiv  wheiv  ilic  ii^kin  i?  mmimily 
tou^e  iind  but  MgUx   traction    U  nvre-o«in' ;  make  ihe  inriwioii  dirvcll? 
over  and  iKimllet  to  the  arten.',  through  the  !*kiti  iphIv  if  the  artery   " 
siiporfioini,  but  also  thronp^h  the  eclhilar  lisKiie;*  if  it  ta  dceit,  it.s  hti^j 
varyiiijr  with  the  dejilh  of  the  ve>*Bel  and  the  adi|Kji*e  lii^ie.      The  iuetsit 
lA  -^inietimeH  made  in  the  din^linn  of  the  fibres  of  the  muscle  eoviri 
the  artery,  as  where  the  j^rc-at  pectoral  overlies  the  iixilhiry ;  ai  oil 
tiineH  it  t^hould  be  i-ut'ved,  i*o  om  tu  niiite  a  flap. 

The  leli;;th  of  the  inelHttin  i^intiot  l»e  prewrilK'*!,  hut  it  ^hoidil  hI«i:b<i 
l>e  ample.  Pinch  np  the  fas'ia  oiirefully  with  the  forcep  (Fit;*  ^^0 
iiiek  it  with  the  .H^ndix'l  applied  liori7.tmtully  ;  ineii^e  freely  on  n  tJireol 
inlrodiiceii  lieiiealh.  In  arswetintJ  Jintonjir  niiiwiilar  3tntetiirps  en 
the  luasealur  iiilerstiees  and  do  not  Avoiind  the  .aubstimee.  Tlii-^<  intt 
niUi^'nlur  -iitaee.-i  an*  inarki'«l  bv  de|H)Hits  of  (iit,  e<'|H>t'iallv  t4>w:ird  til 
terminal  vxtreniity  of  the  niUf«:le>',  and  ln;ne«;  we  ^ihonld  coninu'ni.1.-  tiie  k.'I 
arnitoi)ofnm.'ielei^it>' tieurly  us  [MjstfiblenL  their  terminal  e.xttT'iiiiiy.  Jfi 
Lt  donht  utt  to  the  line  of  seiiaraLion,  a  puneture  will  disrhi.'H.!  udl[K)6e 
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ma-^cnlar  tirwiie,  atTonliiig  to  the  nntim»  of  ihe  umU'rlying  strurtiiw.  If 
ilic  (li^s^-rtioii  iji  iiuhU-  tlmmuli  thf  IhhIv  nf  ihc  mii*<-]<s  tlie  fihre?;  .M'lxinito 
lU'irt'  nstdilv  in  un  iiiverst'  dirwtiuri — uaim-lv.  funu  tUvir  (ii'igin  lo  their 
aitachiUL'nL*.  TUc  mtisolcs  may  be  sejmraled  with  tlie  ImiHlU-  of  the 
ecaliK'l  ur  tlw"  tiiigi^r-iiiiil. 

The  lai^r  nrwriw  hiivo  firm  shonthH,  whk*h  require  to  Ite  oiM-ncd  by 
diaaectioD  ;  the  eouoller  vcsm-Ih  haw  but   !«lig!it   investments,  and  nee 


Fio.  222. 
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miililv  trx|x>t^tHi  with  the  point  <»f  a  director  or  tlie  iuu-uri»:ni  needle. 
The  filiL-uth  irt  opened  hv  |iiii(-liin);  ii]>  a  small  poftion  with  the  ftireejM  and 
nickinj;  it  ^li^htly  witli  the  ^lealiH-I  ;  into  the  o[Hniinp  tliu»  made  intro- 
duec  the  |if(inl  nl"  the  neirdli-  (i"iJ,^  2'2'2);  by  ulijrht  movement  of  itii 
piinl,  lii'rti  !ip(»n  out-  !*i{h'  and  then  ii|ion  th*-  other,  scimniti'  the  sheath 
o»rii|ilctely  amurid  the  vt-wd-I  to  an  extent  ^ulfieient  to  :iIhiM-  ^iin|)Iy  the 
|i;iKi;ijr«>  (ff  the  li;:iitiiii' ;  ah  ttie  extreniity  of  the  iiistriitniMit  eniergei^  on 
the  oppi».ite  a'uU;  w'ltU  the  fin^n-r  nf  the  left  liand  or  the  ihiindj  ami  tbre- 
finjier  |in~«*«l  tugetlier  stesidy  its  point  as  it  penetrates  the  last  [jortion 
uT  the  rtlienth.  If  the  arteri'  is  sniidl  iind  veiy  ^ifHrficial,  a  iliii-ctor  may 
Ik' j<ciw*i-*<l  niidt-r  and  along  it;^  i^nxjve,  a  blunt  niiHlIe  e;irrvlnjr  the  lipi- 
tiip-'.  if  nioH'  deeply  situated,  the  eomnioii  illl^■uri^nl  iieHUe  (K'jr-  -1**) 
or  the  (h>tib!e-eye  needle  [Kip.  *JIil),  should  be  nsed.  The  point  of  the 
nee^Ue,  ^ntly  moved  lulemlly,  aidrt  materiully  in  Hci>aratii]g  tlte  artery 
frtiiu  tlie  «heaih  (Fit;.  22;J).  The  nee<3le  f-hoiild  ho  p'lSfU'd  from  tli« 
veins;  no  foree  should  l>e  ujaed,  Ust  the  instrument  iteiutnte  iho  efw^ts 
of  the  arterj'. 

The  lijp«ui-c  should  be  placed  at  a  right  angle  with  the  long  axiB  of 
a  vwwt'l,  and  the  reef-knot  (Fig.  2t.l9)  tied  iinle^«  there  are  jqjecial  reas<»i» 
foradoiiling  the  sui^'on's  knot  (Fig.  20H).  The  lin*t  knot  is  tightened 
anmnd  the  vessels  firmly,  on  cither  sith?  of  the  ligsitnre,  nemr  the  art^TV, 
with  the  inde.\  fingen*  earriiHl  to  the  l>ottom  of  the  wound  (Fig.  224). 
The  degi-ec  of  wiiwtrietiiin  varies  with  the  size  of  the  arteries,  but  it 
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¥m.  224. 


need  not  be  m great  an  to  nipture  (lie  internal  roate.     In  Uiiip  the  tecfn 
knot  care  mubl.  be  lakeu  not  to  lighten  the  thmid  firnilv  until  tnielic 

is  mmJe  on  n  plane  M'iih  the  tirst  kno 
with  tlic  iiiijrei's  ajjiaiii  e:irinetl  (l«iwu 
the  voA'ipl.     The  two  cjid*  t>t'  the  tiji 
ture  niiii<i  be  cut  uni  tuo  ncaf  the  km! 

Tilt'  tlrrMnint/  of  the  irtnuuf  pIioiiIiI 
strictly  iintisentie  for  the  puqtti:^-  tit"  x>- 
euriii^  ininie<biile  titiion.  A  c-iil^iit  dnn 
should  be  pkieiHl  in  tbe  b>»t'9l  »ii^'l 
Tlie  deeper  etriicture**  may  tim 
Ktitehed  witli  the  coDtiauoui»  catgut 
turc ;  tlicn,  if  the  wound  is  largic,  t«fl 
or  tlii'w  de«i>  nutoren  u{  relaxation  imi" 
1h'  iiiscrtitl.  C'litse  (be  eutanciMit-  ftumnl 
with  tbe  (tintiiMion^  or  inti-rniptt-^l  *ti- 
tnre.  Complete  tbe  dressing  by  iintiseptienlly  elenniii};  tbe  externiil  Ml^ 
Hiee,  dusting  It,  with  iottufomi,  and  upplying  tbe  iudofomi  gaiui*  ur  i 
bandage  of  bichloride  gauze. 


Tjrlnit  the  knot. 


Airri:iiit»  of  tiiu  thorax,  ne(tk,  and  head. 

The  inHomhmIe  artery  is  in  relation  on  the  right  with  the  plenni.  rig 
vena   innominiita,  and   right   piicumognstrie  iienv;   behind,  with  tli 
tracliea ;  on  tbe  lell,  with  tbe  leil  carotid ;  in  front,  above,  willi  ilr 
Btfmnm  and  the  origin  <»f  the  gterno-liyoid  and  th}*mid ;  below,  witli  llif 
inferior  thyroid  vein  and  left  vena  inuoniinata. 

Opcrfition. — Phiee  the  jMitient  on  the  Imek.  with  the  shonlden'  slightly 
raiseu,  the  right  arm  drawn  downwani,  nnil  faee  tiintc^l  I'l  the  i^piw^te 

»de ;  make  an  iueisicHi  ihiii!  mAnt  io 
Flo.  225.  length  jurt    above    tlie    elaviele)  Icr- 

niinnting  over  the  traeht-n,  and,  it'  r^ 
(juinnl.  a  r-ei-iind  of  tbe  huiw  li-niftb 
from  thin  ^koinl  abing  tbe  inner  W 
der  of  tb^*  (i(<'rno-tiia;*Uiid  ;  divide  iV 
Hternal  am]  |)art  of  tbe  riavieular  p"r- 
tion  of  the  Fitemo-ttiai^toid  (Pig.  '-i'*,  •  i 
on  a  director  and  turn  o1lt^^1lnl ;  AWvif 
the  f'temo-byoiil  and  thyn>id  iu  thf 
Hiniemaniu-r;  dntw  (hum  inwanl,  ci- 
pojiing  tbe  fbeiith  of  tbe  «in»tiil,  |or 
vngnni.  and  internal  jngidar  vvln :  mm 
Innamlmu  uMry.  sejiamte  the  |Kir  vagitm,  A,   fruui 

eanitid;  draw  tbe  vein,  r,  to  Uie  iM 
eide,  and  the  artery  toward  the  trachea,  anil  ex|w>se  tlie  subelavian  ;  il" 
innominate  iirtery,  '/,  ift  now  iineovered ;  ]MisR  the  nee<lb'  fnun  U-Uf 
upward  and  inward  ;  cflpe  is  necessary  to  avoid  woiimling  tJie  picuft 
behind. 

The  inihelaviaji  amt  cummoH  cai-otid  arterieg  (Fig.  22B)  may  1m>  lipi 
by  the  fullowing  openition  :  Place  tbe  patient  in  the  |>o6iti«n  for  Wga 
of  the  iuuouiiuatc ;  make  an  inui}>ion  three  inehei'  in  leugtli  tbrotigb ' 
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int^Muents,  along  the  smcc  w'parating  the  clavicular  and  sternal  ottaoh- 
mcntti  of  the  sterno-cloido-nuuitoKl  PiiiHcle ;  this  uiter\'al  U  marked  by  a 
dcpro^ioD  aljove  the  clavicle  at  llic 
arlk'ulation  ot"  the  claWde  and  ster- 
num ;  Hex  tlie  head ;  slightly  rwparatc 
the  internal  pirlion  K*i  tlie  musele,  a, 
fnun  tlie  cxltTiml,  h  ;  divide  the  stcnio- 
hvoifl  ami  thvr»ii<l  on  the  cHrtTtiir,  The 
innominate,  h  ;  the  ct>nim«>n  carotid,  c; 
the  pnenim^i^strie,  r/,  and  tt^  bniiiclii 
tlie  recurrent  laryiifieal ;  the  origin  of 
thc.viilK'Iavian,*/,  and  its  branches,  the 
vrrt<-bral,  c,  ami  inferior  thyroid,  are 
DOW  under  control. 

ITic  rtimmtm  ifiifttul  nrtrnex  extend 
on  the  rijrht  tide  fmm  the  innoininnte, 
anil  on  [he  left  fmni  the  ]ii<;licst  {Hitnt 
of  the  areh  of  the  aorta,  t«  the  upper  border  of  the  thyn>id  enrtila^ ; 
tJie  dia-ctiMii  is  obb(|in.'ly  fmm  befmv  Ijaekward,  and  from  within  out- 
ward, ailing  the  exlvriml  f-idc  of  the  iRwheii  nnd  larynx,  in  :i  line  dniwn 
fnmi  the  eternal  end  tif  the  elaviele  bt^lt.w  to  a  |M>int  midway  between 
the  mastoid  pn"tt.'K>i  and  auplt!  of  the  jaw  above.  The  slieath  U  derived 
fmm  the  dee]>  fa-^eia,  and  eontaiiiH  the  internal  jiigidar  vein  and  (he 
pncnniog-astrir  nen-e,  the  vein  lieing  external  and  the  nerve  between. 

(r()  At  the  Inise  of  the  nei^k  the  artery  is  deeply  seated.  The  eanitid 
tubercK*  i^  :»  jtruide  t<t  the  jHjitititai  uf  the  artery  ;  thin  tiilH-rtde  is  (he 
anterior  pniji^ction  of  the  transvei-sc  pnieew  tif  the  nixtli  tvrvical  vertebra, 
which  is  two  inchi-s  above  the  elaviele,  ami  is  a  prt^ise  guide  to  the 
arten.-  when  the  neek  is  t-trai&rht ;  St  oorreapondB  in  front  and  a  little  inside 
tu  the  arterj'  (Fig.  I'll).     Ine  patient  being  in  the  retriunlK'nt  [Miftition, 
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t?ie  h«ul  cxtemlcfl  and  inclined  to  the  opposite  side,  reongnize  the  inter- 
val l»etweoii  the  two  attachments  of  the  stemr>-mastf»id  muscle,  and  make 
an  incisitm  fn>ra  the  clavicle,  two  and  a  half  inche*,  obliiniely  along  this 
inters|)a<'o  ;  divide  the  ttkin,  platv^ma,  and  deep  fa.sci:i :  draM-  the  internal 
portion  of  the  mti!K;!e,  o,  inward,  and  the  external,  a,  oiitwanl,  by  mcnos 
uf  »ipainlai«;   ihi.s  e.fjMJHes   the  internal  jugulai*  vein,  h,  tJie   pneuoio- 
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gastric  nerve,  **,  lying  bet^wn  ibe  vein,  />,  and  the  artery,  /,  and 
(HiK>-hyoui  inusclti,  d,  cro.s?.inj,'  tlii*  ii]»|M'r  piirt  of  the  wmiml  ;  orn-u  \\ 
plu-ath  mid  puss  the  nw?«lle  Inmi  wiiliiml  inward,  tarfiVilly  Hvniinnj:  llic 
iiileniid  jll^^nlar  v<_-iii  and  par  vagutii  ;  a  Hn^r  ni'f?»u.>d  iipvtfi  iW  veio 
llir  iijiptT  [Hipt  of  tlio  wound  will  I'uu^'  it  to  collnpi^e. 

(A)  Uclow  llio  (jiut»-hyoid  the  arteiy  i*  imicit  nmre  ftcceMildo  (Fig 
228).     FliK'L-  the  iHitieiit  on  tlip  Inioh,  with  (ht-  hi-ad  Uimwn  Uirk;  niafe 


S^i    iiin  IIP«|| 
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Cominoii  carotid  below  onio-byold. 

an  inoision  tbnt-  iiir-he«  in  length  along  the  inner  tinnier  uf  the  stc 

nuislfi'ul  niii.'tch',  in  ihe  line  above  jjivcn.  tenninnlinK  at   tlie  (up  id"  tl 
steniinii  ;  »iiKVtv«ivoly  divide  the  .-ikin,  siijx-rtii-ial  fiiscia,  plutx-Miiu, 
deep  liisfiii,  ami  ex(K>«?  the  inner  IxmU'r  uf  the  rtenio-nia^itoid,  r  ;  car 
I'ldlv  avoid  tile  cl^nm-niHstoid  artery  and   middle  tliyniid  vein  ;,  llinti 
ihe  Imid  t'oi-Murd  and  tlraw  tlic  Htcrno-niastoid  iiiiiKck*  outwunl  ami  it 
stcrtm-hyoiil  tintl  tliyiMid  nmsi'les  inwani ;  eviKW 
the  anterior  Ih'IIv  of  tlK*nnn.'-liyoidnMisi-le,(',wliieh 
should  lie  ilriiwn  iqnvartl ;  divide  the  deep  fiM'Li ; 
expo!«e  the  shrath  uf  the  vessel ;  open  it  direetly 
over  the  arterv,  avoiding  eiireliilly  the  des\'eu<k'n« 
noni,  which  rinis  along  the  trR-Iieal  ■■jile  :  preAs  Ihe 
piit'unmgiislrie  nerve,  </,  and  itttrnial  jngiilar  vein, 
Cf  iiulward,  and  jmss  the  ni-edle  i'wm  without  in- 
wan!,  ean'fiiily  isidnting  tliL-  veiisi'I  fmm  the  inte- 
rior thyroid  iirU-ry  and  n-current  laryngeal  aerve 
whieh  liett  IxOiind  it. 

(e)  Abt»VG  the  onio-hyoid  the  artery  ifl  dtill 
more    t*ujierfieial.    Iwing    e<»ven'd    only     hy    the 
Hkin,  till.'  two  fiis(ria\  [dalywniii,  and  the  Iwinler  of 
the  sterno- mastoid  ;    it   is  in  relation   intenially 
M'itb    the    larynx   and    phar^'nx,  and   externally 
with  the  ptieuniiigjiHlrii-  nerve  and  internal  jugu- 
lar vein   (Fig.  •22iJ)-      Phiee  the   patient  "ii    the 
linek,  the  ^lionhlens  niise(^l  and  the  htiul  tiirnitl  to 
the  i>p|iii-ii(e  uide;  make  an  iinision  fmtn  «  little 
Ik-Iow  ihe  aiigU*  of  tin-  jaw,   in  the  line  given,       1.  ,. 
along  the  internal  border  of  the  stemo-mastoid,        •*"■■ 
tliret-  iiiehei*  in  Iwigtb  ;  divide  the  infegunienU,  fHjKTfioial  fasH'ta.  SB^ 
platvKnia;  ntiH.'  the  deep  fa^ia  i^uirefully  on  a  direi-tor;  avoid  the  smitll 
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undurlyiug  veins  ;  flex  the  lic^d  to  rt-lnx  tlie  umscki^  and  draw  the  wound 
:i[>;irt  liy  .-HiHitiilii' ;  avnid  (he  di-ftivtuleiis  mini  iii-rvc  and  riii|>i»ri(tr  lliyniid 
urtt-rii-)*,  j»nd  *t\n}n  the  sheath  ov«t  tluMirtcry  ;  if  thi-  intiTiml  jujrulai' 
vein  cwt'll  iip  into  the  wuiuid,  eoiiipre.-'S  it  in  the  ni)ji'fr  ajul  Iimi-r  \Kiiiti 
«if  the  wound,  and  <iraw  it  oiitwni^l ;  jkl-*.*  the  hp>ture  trum  without 
inn-ard^  the  imint  of  the  ueedle  beinc  kept  elope  upon  tlie  urtcr}',  to 
avnid  wounding  tlie  vein  or  inehidiup  tiiepnemnnjrastrie  nerve  (Fip.  2.'iOK 
The  tjrtenmf  amt  interntit  carotiiU  ar'n^  IVtmi  \\\v  common  trunk  at 
the  upftur  border  of  the:  thyroid  iiuliliifrc,  tJic   cxtcrnAl    l>eiiig   more 

FlO.  •.!30, 
Pneimii>gutrio  !!««*«. 


VQ. 


Jiiflwl"'  win:  tcnoni  oon^wiiiMtit  of 
iheath.  III*  pan  i«  b*  ftwldad. 


\ 


CvoUd  aiterr.  tUc'Ing  krUrial 
MQiiMrtniaiit  of  ulteaih.    An 
mrmw  Inilienl**  ib#  piurt  to  ba 
opened. 
IHAfmm  of  Ibo  e&rutld  sbtaih  (Sir  W.  MAcCumuu"). 


Htiperlirial  than  the  intumal  at  tlieir  origins.  Make  an  incision  ulonj;  the 
inner  niMrgio  of  the  jitenio-niiictoid,  three  inelics  jn  length,  irnin  the 
nn^Ie  of  the  jaw  to  the  erieoid  eiirtiliifrc.  throujrh  tlio  !<kin,  phitysnni, 
su]»er(ici:»l  and  divii  fawiji ;  tW  internal  niaiTiin  «»f  tin-  !<ternii-Mm-'itoid 
now  Hp|)eaT^ ;  cuutiou^ly  >!e|Kinite  the  ecllulnr  ti^^^iie,  and,  tlie  wound 
beinf;  drawn  a))art,  the  external  ejirotid  artery  i»  pxposcd  ;  draw  the 
dijr'i''lrie  niUf<'le  and  liy]xi^'li>>niil  nerve  iipwanl  and  the  intermd  jupii- 
L-iruiiLwiird  ;  holh  iirti-rii->  may  rmw  !«■  tt^iltjil,  itriritherarterv-  wjiaiiitelv. 

The  crfrnui!  r/tfatiil  nrtfr;/  ascends  from  itn  onj»in  at  tii-st  >.lij;liEiv 
fonrard,  tlien  hiiekwanl,  to  tlie  spat-e  between  the  eoiidyle  of  llii-  loiver 
jiiw  and  the  meiitiis  aiiditorinH ;  above  the  digsistrie  the  arter\'  lie«  more 
dwply  and  is  cnwseil  by  the  etylo-hyoid  niueele.  Make  an  ineifiioii  fn»iii 
nenr  the  iinple  of  the  jaw  to  llie  middle  of  the  ihyniid  earlila^j;*',  ahmg 
the  inner  nuirpin  of  the  sterno-maj'told,  about  three  inohcs  ;  divide  the 
akin,  platyrium,  and  fa«eiu ;  rteek  with  the  linger  the  tip  of  the  great 
cortm  uf  the  hyoid  Imiio. 

The  smjtrrior  thyroid  arttry  arises  from  the  external  eartitid,  jiwt 
Whnv  the  ffruuter  eomu  of  the  hyoid  IxHie,  and  |KLsst's  inward  to  the 
tliymid  gland  in  a  tnrtnnnri  (^tnirse.  Plaee  the  liuai)  in  an  extemle^l 
piK^ition  ;  make  an  inrisinn  an  iiu-li  and  :i  luilf  along  the  int<-riial  bonier 
of  the  hiertio-niastoid.  the  i-entrc  of  whieh  corn'Sf w md.s  to  the  grx«t  eornii 
of  the  thyroid  rartilage  ;  vnei!*e  the  skin  and  nlaty-ina  ;  <lniH-  thv  ^terno- 
nuibtoid  outward  and  ex]«ii«!  the  omo-liyoid  mUM'h',  internal  jugular 
vein,  and  prinutive  eurotid  arter.'  ;  the  artery  lies  Iwtween  thi«o  vessels 
and  the  1ol)e  of  the  thyroid  budy  ;  )>».■«»  (he  needle  from  al»ove  downM'urd 
with  Iht-  iMiint  inelinffti  to  llie  tliynud  ImmIv. 

The  I'uttjuiU  tirlrrif  ( Kig.  2.52),  the  iMt-«»ncl  bruneh  of  the  externa]  can»- 
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tid,  iiri.«es  iusl  above  llio  superior  tlivruM,  aswiitU  to  tlie  gn-ut  wirum 
tlie  livoiil  liDiif,  riiitK  |Kinillvl  with  ii  »iul  |i:is^-s  itiM'»n)  on  tIib'  Qniir: 
<.ioi)^tricti»r  hihI  gi?iiii"i-li_v<ig!rt*snpi  Ut  tlii-  oim-r  x-dp-  of  tlie  bvc^l' 
musclf  ;  it  llifii  jKissw  upward  ami  iinviini  Ix'iiratli  iht' di|ia."'tric,  stv] 
liviiid,  mid  liy(igKj9su»  miusrios  to  the  Ikjjw  of  the  tniiPtM^.  The  arif 
jmfiSM  thmupU  three  regions:  (1)  exteriuil  t«  ilie  liyuglusBiis  inuarle,(i__ 
i>enenth  the  murfcle,  \^)  i'mm  itfi  inner  miirpn  1«  ihe  tip  of  the  tonpip;' 
the  second  [Mirlion  \*  )*eIoct»xl  for  ligation.  Turn  the  neiid  to  the  ii(>["'' 
i'ite  E^klc ;  make  ini  <>lilii)iii>  inul-tiou  an  iiu-h  niid  u  half  m  h'ugih.  i\  lltt' 
nI>ov(^  the  ImkIv  of  th(f  hyoid  Imite,  ami  (lanillel  willi  it,  near  tlw  imdil 
line,  and  eurved  Ijaelt ward,  outward,  and  downward,  mnillel  witli  th 
superior  border  of  the  great  enniu  of  the  thyroid  cartilage  (Fig.  2:tlJ] 

Flo.  231. 


I 


\ 


Line*  df  Incikliiii  tttt  llntur«  nf  ihc  Amt  |i*il  tit  llie  uiUnty  Brtcrr.  ttic  thM  part 
of  Ibo  caticlBTlaa,  tbc  CMumun  cuuiid.  uut  tliii  Uuiiwl. 

divide  the  Hti)>erfictii)  parts,  and  ^vith  tlie  finp^r  recopiiixe  the  direclio 
of  the  grtiit  cornii ;  divide  upon  it  the  aiMMieni-oais  whirh  eover>f  (he 
|»ftrts;  this  exj».'!*ea  the  di^iiftrie  uiUbcle,  the  feulmiasillary  ulaiid,  ^yy^ 
glos^l  nerve,  and  wtylo-liyoid  mu^^h* ;  now  isohttt;  the  v^t-al  t-ortni  »\  il"" 
tiyoid  liotie,  and  the  tihrejt  of  the  livoglosjius  nin^^Ie,  whieh  ;m'  iitljuliw) 
at  this  point,  eonie  Into  view ;  divide  iblt*  mUHelv  at  the  8ii|ierior  iKinl 
of  the  gi-ent  cornu  ;  dniw  il  upward  and  Uiekwanl,  and  the  arletj'i 
found  behind  it ;  the  ne«lU-  ulionbl  pass  from  above  downwiird. 

The  j'aeiuf  tiiirrft  (Fig.  2^32)  nriM---*  a  little  nbove  the  lingtud,  is  fi( 
diriH'ted  nhli<|iicly  forwanl  and  iipwaiil  bem-ath  llir  Imw  of  ibe  idb 
lary  b<iiif,  where  it  ehiinges  itfi  uirtx-tion  and  pasws  upwaRl  nver  4 
biuje  of  the  lower  maxilla  in  fiiint  of  the  ina^eter  nm!*clc.  Il  eonsU 
of  u  een'iejtl  and  facial  portion  :  the  first  it-  wMii|i«mtivrly  .<«|wrtirii 
Iwing  eovennl  only  by  tin-  platy^gua  and  faw-ia,  \»  eroty**-*!  by  the  iliM 
tritt  and  Ktybi-liVftid  niti^'b-s.  ami  then  enters  the  e<iib[iia:(i)lury  fihiir 
Emerging  from  the  gland,  the  peeond  jKirt  turu»  over  the  jaw,  trove 
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I))-  ih«  plaiysma  nnH  fa«-ia,  and  awcmids  to  thfr  iiiinir  canthus  of  the  eye. 
Ill  tlie  utaK  |Kirt  make  ai)  inrij-ion  similar  1<>  thnt  for  eX|to><inj;  tlic  lingual 
arterr,  but  ucarer  llie  l>aj<e  uf  the  juw  ;  iiieitK!  liie  »kui  uud  tissues  over 

Fin.  aiS. 

A)! -.-J  (Iff,  'ft-fnwuj. 


JfoMdcr. 


j" 
>^.^ 


"'••••M.(y,. — ''y 


itgbj-lllfoUL 

ItnguaA        \    Oi*|wMa. 
AiMtomkal  rvlKliutiB  <if  ttie  linipial  and  hdal  ari«rlo»  (Tlllanx). 

thf  mbrBaxillnn'  glanil ;  tlniw  the  planil  upwnrrl,  anil  the  arteiT  will  also 
be  niiwil,  when  it  can  Ik-  (.-asily  MojHil'ali'd  I'ltnii  the  veiti  and  lip'tt""!' 
In  thi-  H'wmd  pail  {Vi^.  2.'Vt)  n-ei)j;iiizv  jit  die  JunHiim  cif  the  |)nhteriiir 
thiiil  with  the  auterior  lw<»-thinl!4  ul*  ihe  hmly  oi'  the  Uiiie  tlic  pulsttion 

Fio.  2»& 


n-i 


/; 


\^ 


The  fhcUI  a.nd  t<!mporal  uiertoa. 

of  the  ailcri' :  make  an  inei.tiun  an  inch  in  lenjrth  alnnsi;  the  course  of 
tho  vesaael.  m  alrt-.idy  jrivcii,  tlir.>U(rh  the  skin,  fatvh,  and  platysma  ;  the 
jitiund  heiuii  ^'iKiran-d  and  the  (ihnnis  lit^ue  diviiknl,  ihe  arlen-,  r.  is 
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exp(>««<I,  an<l  Uio  vein,  h,  and  nia)«ct«r  intiiicle,  t/,  are  drawn  uiitwanl : 

(he  IlPL-dll!  ptltiM.-(I. 

Thf  fnajKirai  artertf  {Fir.  3311)  runs  npwurd  townid  the  t*mj 
n'}.Muii  Iroiii  ils  origin  at  tlii.*  ri»mU'W  of  thv  jaw,  iu  iVi-iiit  of  lIil'  t'l.iiul 
two  iriclu's  ulmve  ihc  zyg*>ma  it  divides  iiittJ  tlio  iiiiUTior  and  [HrrXor 
liniiich«8.  Rvcc^iixiiig  llif  j>oeiti"ii  of  Uif  iirtvr^'  hr  its  pulsation,  atl 
{Kiiiit  above  llio  zvgotiiiitic  unrli  mid  iii  fiimt  of  tho  «ir  niaKo  nn  inoi«ifl 
rJimu^h  the  skin  mi  inch  tn  li.-n^ii  ;  diviilo  the  d(>a<i>c;  cellnlir  tis:^m' 
ii  diix'utor,  and  ihe  ai-ten-,  «,  will  bv  uX]>oHfl ;  (xiss  iht-  n»'€<iif  fn«ir 
tx-hinil  fnrwai'd  to  avoid  ilm  u-iu{>oral  vuin,  ft,  and  tlw  mmvuUt-Un- 
poml  noi-ve. 

The  middle  mtniiif/eaJ  aiiery  iti  the  larjitiit  hraneh  of  the  inici 
ninxillon*  und  the  larjjest  artery  which  supiilies  iho  dum  uiaiLT. 
H^ctindx  under  t]ie  extcrtm)  ptfrvjcoid  iniin<-lf,  iind  t'otcr-s  thi-  iflciil 
thl-oligh  tlu'  u|>iiiotlH  foRinien  ut"  tHe  s[iiicnniil  Imiuc  ;  within  ihi'  skull 
it  pik^^e^  l»en«ttli  the  ilimi  mater  to  the  nii4ldK-  fo^si,  wlit-re  it  divit 
into  two  UTinimd  hninehes;  the  anterior,  I  he  larger,  |mu*-cs  upward 
the  great  wing  of  the  sphenoid  in  a  deep  groove  in  the  aoterior  info 
angle  of  Ihe  |Ririetal  iHint-,  where  it  divider.  This  diviHiun  uiuy 
ligatc'd  for  iiirnicmnial  hfnioiThnge.  Tlie  artery  ir^  nuH*t  ar-i'«'!«;it 
when!  it  <rrf)ssi>s  the  anterior  infi-ritir  angh'  of  the  |uiriHal  Iwim-.  I) 
tt'iTiiini.'  the  [n»!-itit)n  of  the  artery  by  the  iiiterstftion  t.f  a  horiwii' 
line  dniwn  tMo  inirhe!^  above  and  [Kirallel  to  ihe  zygoma,  wirh  a  verlit 
one  ail  incli  behind  llic  pi^terior  MiiiM'tior  border  of  the  ni:d:tr  lym 
make  a  erueial  inei^^ion  tlirongh  the  ^^kin,  divide  the  teni|M)ml  mui^'lc, 
and  cxixtH- llie  fkull ;  tlie  Imhh'  ii*  un«inally  thick  in  ihix  r^-gion,  ami 
ciiii-  niti:-!  be  taken  In  lining  the  tn'piiine ;  the  etreh'  of  Uine  beit: 
removed,  the  blcciling  vessel  may  lie  ligatcil  or  pmeturv  may  bt  cmplo 
to  arrest  hemorrhage. 

The  tirrifiihU  arlcrtf  aritws  fnnii  the  iMiHti'rior  |Kirt  of  iho  exter 
Cflmtid,  fvppoMte  or  a  little  abuve  llie  facial.  aiiremU  beneath  the  |ki 
rior  belly  of  the  diga(«tric  muscle  to  the  space  iR'tween  the  trannvt 

procenti  of  t)ie  utlai*  ami  the  iimtit 
proocN*.  and  U  dii*tribntt.'<I  to  the  "cxi 
ital  n'gion. 

At  itf*  origin  the  arteiT  is  ftAenxl 
tlm  fltA'kt-liyoid   and   digasirie   miiivt 
and  the  hyiMigloKsid  nerve  winds  amK 
it  frmii   lii-uind   forward.      Make  an 
eision    along    the    inner    border  tpf 
stermv-iiiastoiil     niii.«cle,    two    {ne)ie«i 
length,  at  the  angle  formed  by  tbie  mil 
cle  and    the  dign>:lrie ;    the  deep 
b**ing  carefully  divided,  eximsx-  ami 
late   the  artery,  lite   nerve   liciug  i 
tected, 

IVhind    the    mastoid    {iroce-^ 
2<14)  the  artery  par.-^eti  iipwnni  tn  a 
tiiouit  direction,  and  divide?*  into  hranrli 
npon  the  iK'cipnt ;  it  is  eovereil  by  llie  ?*tenio-nia*toid  and  upleniu* 
el(f».     Make  an  incision,  one  inch  long,  half  un  ineh  iM'hinn,  ami  a  Iti 
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the  maiitoid  prtMx'M,  uUI!t|UL-ly  upward  uud  barkwaiil ;  divUle 

I  iin<l  iiiHim-imi^is  of  the  r'U-niik-inastoUl  iniiselc,  n,  us  :i1h^  the 

)>[>Ieniu!5  iiiiiHiclo,  thmii^h  the  whole  lon^li  nf  the-  wmind ;  the  itiil-yittinw 

of  thu  arterv,  «,  aru  ri.-ci)j'iiizi.'<l  h_v  the  liiij^T  u  little  above  tJic  oblique 

mu^'clc,  hy  umd  it  i.-^  isoliiu-il  IVoiii   it.'?  vi>iiis. 

'Flic  postt-nor  iiuricufar  arterif  arisc-s  in  tlie  parntid  gland  nearly  opjio- 
Mtc  tlic  tt|ie.x  t>i*  the  riuL^toid  pr>ws,s;  it  ik*«.x'nu.s  Ut  tho  interval  bi-iwwn 
the  mastoid  process  and  external  aiuUiory  meatus,  where  it  divides. 
Make  a  vertiial  iiieiftiuji  midway  lM*lw«!n  the  t«'o  fHiinlfi  nUive  jriven  ; 
thr  pidsjitioii.s  of  the  artery  will  prove  tlii-  iniim-diiitt:  guide  for  lis 
Hgiition. 

Tile  iuierniU  irirfttirl  arlerif  oontiniies  dirw-lly  upward  from  the  ter- 

ininatiem  nf  the  eoninum  rartitirl,  opposite  tlie  ti])ppr  Konicr  of  the  thyroid 

I     eartjlafre  to  the  cai-otid  tonmien  of  the  temfiorul  l)one ;   at  first  it  is 

I     tiuvcrecl   (jiilv   by   the   3tcriii>-nin,^toid   inu!*cle,  platvsiim   mvi)ide?«,  and 

£ucia ;  it  litT'  to  tlie  oultr  Hide  of  the  e.xterii:il  etm>tid.      Mak4,'  the  ?^iu« 

indiiion  an  for  th(;  eonuiiou  trunk,  itt*  eentiv   heiiiy'  one-half  to  tlirep- 

ipuirters  of  an   ineJi  aimvo  thr  upiM-r  Uurdcr  «>f  the   tliyniiij  oarrilage ; 

I      veins  will  W  tuct  with  wliieh  Jiiiist  he  avuiikil  or  lied  ;  the  deseendeus 

I     noni  nerve  runs  along  liiu  arterv,  iiiiii  the  hypoglosail  crosses  it  almut 

I     one  iiieli  fnvm  its  hiftire^uitin.      Kiivt  find  tlie  external  «ii-otid,  and  draw 

L    ^it  iii\™nl.      PiL-s  the  needle  from  the  outer  siili-,  eftreCidly  avoidiii^r  the 

^Bju^ular  vein  and  pncunio^pislrie  nerve  exiemallv,  the  hvixij^Itx'isal  neiTr'e 

H&lperlieially,  ami  the  external  wutJtid  iiiliTiiaUy. 

The  intenuif  maimnnrif  arfiTif  arifi-s  fmni  the  snlB-Iaviaii  cm  its  lower 

and  anterior  part,  op(K>site  the  thyroid  axij^  and  elow  to  the  anterior 

I      niar^n  nf  the  sealetiu.-<  antieiiH ;  It  rinis  tliii'etlv  downward  anil  slightly 

inivard  Ix-himl  the  clavicle  on  the  Inner  snrfaw  nf  the  eostal  eartilajre* 

I     near  the  .stemiini.     The  internal  jn};ular  and  suhelavian  veins  and  the 

I     pfarenie  nerve  ertifk-*  the  npiK-r  [lart ;  in  the  <'liesl  it  at  fir;^  lies  on  the 

V     ooHtal  oirtiIa;ri'H  ami  iutereojstjil  nitwies,  e«>vere<l  by  the  pleura  behind  ; 

'     but  hiwer  it  is  eovenxl  alwc  by  the  trian(rulariH  stenii  nuiHcIe.     It  inav  be 

I      ti<-d  in  t!ie  ^ceond,  thirti,  or  fourth  inleintwtiil  s|Kiees.      Make  an  incision 

i      alon^'  the  njijwr  etljre  of  the  eostal  eiirtiliig*',  c»jrnnieneinp:  at  the  stennini, 

in  either  spair,  sli<;litly   upwani   and  nutwanl,  an    tneli  and  n   half  in 

I       letiRtli ;  diviile  ihe  skin,  i-dlidar  iii*sue,  peelonilif  rmijor  niusele,  fuf'eia, 

and  inlereostal  nniMrle  t-ueeespively ;  a  thin   layer  of  (H'lUilur  UHHiie  is 

expi»sed,  wlneh  eonet^^ls  the  after)';    pa?**  the    needle  cautinusly  from 

within  outward. 

'yiiG  rei-tcbrol  (irfrrrf  (Viy;.  *j;i-')}  ari^-s  from  the  np|H'r  ntid  h.ick  iiarl 
of  the  subclavian  artery  in  the  lirst  [Birt  of  its  <:onrse.  ahoiii  inn-tliii'd 
of  an  iueh  internal  to  the  inner  boitler  of  the  Miileuus  autieiis  imisile, 
oiul  [Kisstv  diriTtly  along  the  spinul  eolunin  lo  tlie  foriirnen  In  tlie  tRins- 
vcrsc  prix-OA?  of  the  sixili  wrvical  vertebm,  and  then  a»iceniU  thn>u^li 
the  series  <d*  fomniina  cif  the  irausverMr  proii'Si^w  to  the  eavity  of  the 
(■niniiini.  Itefore  enterinfr  the  vertehru!  eanal  the  arlen*  passes  IwhiwI 
the  intemal  jnpdar  vein  and  iiifiTior  thyroid  artery  to  iIh-  spine,  Mliere 
it  hes  Ijetween  llie  sejdenus  aniieas  and  lonjju-'  eolli,  and  In  ii  line  drawn 
frvmi  the  jionlerinr  |Kirt  of  the  mastoid  iiriH-eso  to  the  jiuielion  nf  tlie 
internal  fourth  uitli  the  external  tlnt^-lourths  of  tlie  elaviele.  Plaee 
the  |Mitient  on  tlie  baek,  the  shoulder  ikfpn-;iS4Hl,  and  tlio  bend  tunieil  to 
Vol.  I.— 18 
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chon:  f.elavlcle;  i),  nUrnolliynilil:  Rnu't     i  t    ■..  -r,  ^rmpalMk 

(UTVn  iipi-in  II  :  f<. m-nU'iiiii  ■ullriiit  iriili:  iif  Uu  alill 

cwrviotil  viTlvl'tn;  J.  lirnililJil  |>lrxVU .  n,  l-ii  lal  JiipilM.k 

inc'iUr  vkIi:.  •■Tir<Tlni(  niihrlikvliiii  VfJn  ;  i-,  riiTiurtPin  ronum   mti  r>.  miti   i  lli^L■l  nervr  tn  lb 
iirt<'T  hi<1tr:  li,  tiiiiH.-lat'loii  urli;ry  vrodW't  \>y  ucrvc  Uiiul>olsflUt:  t,  vertvbral  nrl4't7  KWl  tiin 
/,  (rifi-rior  liiirniii  Hrt«ry. 

carotKl,  tlif  iiilf^niul  juKulnr,  aiwl  l]io  piioiimoga»trie  nerve;  separaif 
with  the  flii^MT  ihr  iTlliiInr  iiiiimvtiori  iif  the  shtutli  witli  Uii'  ^It  m- 
tJivroiii  njiwlr,  mid  fiitnllv  with  ihi-  loiipiis  <'*illi ;  thi-  hciid  U  now  rii-.:, 
lh".>Ufrh  t-tlll  lunti'il  to  t}ie  "i>]R'sitt?  s-ith*,  uiul  the  f^Mfi*  »f  thi*  Wirtind 
fiircihiy  scpiiniti'i! ;  <UvmK*  thf  ^I'lhiliir  li?-siit!  ;it  the  IhiIUiiii,  ami  vxfdx 
an  nponenniT^is  which  pa.<.4&<i  tVnni  the  AcnlcniiFt  nntirns  to  the  hm^u  cull! 
aiiil  the  anterior  part  of  the  transverse  otXKX'SS  of  the  sixth  eeniinl 
vertebra,  the  eiiivitiii  ttilwreh- ;  then  niteii  tlie  u{»in('iiro8iti«  an  ineh  UlfH 
thii*  |«oint  nt  the  external  Ixirdor  of  the  longtis  colli  muscle;  the  nrim 
is  fxpoiied  very  ileeply  flitimt4tL 

The  infenof  thitroid  arteri/  (Kij:.  2.15)  la  a  hnineh  of  the  thyroid  axt-: 
it  aseciids  tlie  awk  ubliquely,  pui»(iug  behind  the  iulenml  ju^rular,  lite 
pnennio^fjistric  iien-e,  the  eamtid  iirten",  and  nmo-hyoid  tniiM'tc  1o  llic 
thyroid  h«x!y.  On  the  h'ft  t^idc  it  lies  mi  theost^jthn^iit,  and  llie  tlMirarif 
UuH  is  at  fir¥t  iK>steri<>r,  and  atter'M.ani  an-hef  over  it  in  frtMit  of  llw  . 
artery  to  the  left  KidH-hivian  vein  ;  ac;ir  (lie  i;Ianil  (he  reeiiiTcnt  InnnvO^MH 
nerve  nflen  |):i-i8e!i  Uetweeo  iti^  tenniiuil  hnnclies.  Make  the  wime  initi^H 
ion  as  for  ilie  ligature  of  the  (y>ininoii  ejimtid  (Fi);;.  227),  Wbiin  it* 
8henth  it;  reach«I,  draw  it  outward  ;  tlie  arterj*  erosnes  obliqnely  inwanl 
opposite  this  point ;  when  the  vo*k.'1  it*  fully  exjxised  apply  the  l^turv 
as  neor  the  carotid  us  you  aui  to  avoid  the  reeturent  !an»'n(w-al  nenT. 


AItTKUit.H   (IP  THE   ITPPKH    I.niB. 


Tlie  fuMorinu  urfcn/  arises  from  the  iiinoniinute  on  the  rif»hl  flii 
and  from  the  arch  of  tlio  aortn  on  the  left;  it  extends  in  a  cnn'wl  dinw- 
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tion  from  its  orij^n  t4t  Ujt  lower  boiiler  of  (lie  first  rib.  It  may  he 
liguteii  ill  tlirto  plaec^^ — vix.  in?*ifir,  Iwtvvpjen,  am]  oiiiside  tlic  stiili-ni 
ma^tc^ ;  tlie  latu-r  location  is  always  to  be  preferred,  iind  will  he 
described.    Outsitle  of  the  tscaleni  iiiusclw  {¥\^.  23(>)  tlie  ai-ttry  pAsms 


Fia  236. 


^\ 


\       B 


LigMUK  of  lb*  rlcbl  nibclMTlAn  ithlrd  iwm  ifVam  Tferes):  J.tlavtcle:  lUvltrao-munfM:  C. 
Iim)ivilu*;  J),  u«iw>h)nttd :  E,  auUrlor  *(wli-nii;  F,  cvrwlntl  macU;  a,  luhslaviau  Kiivry;  b, 
■ubclftrlui  retn;  £,exi.jufulM  rein:  d.  tmaireno  cervli^l  mmty:  I.  bncblftl  piexna. 

dmviiwup.1  and  i>titwiit\l.  lyiii*;  in  :i  p^ive  nn  tlie  finst  rib.  It  fir^t 
IHI.S.4I-S  lliniiigb  tlie  -■siipm-elHvieuIiir  triiinple,  ami  is  then  eovereft  (KiIv 
by  the  deep  fajteia,  llie  platywoa,  and  skin;  lower  in  its  covirsc  it  ia 
covered  bv  the  elovicle  uiid  siilK'lavinn  niiirwle ;  the  siilx'laviau  vein  liea 
lower  anif  in  fnint  of  the  artery,  !*cpnrnt<.d  fmm  it  by  the  inwrtion  of 
tlif  Hialeiius  iinliciis  riiiiwU* ;  the  extemKl  jufriiliir  vein  i-niKsej*  in  fnmt 
of  tin-  nrterv  ;  thp  bmrliinl  pIcxiK  t>f  nerves  lie.*  alwive  nnd  behind  the 
artery.  The  depth  I't'  (lie  iirterv  iiiiiy  vary  ft-oni  one  to  three  iiiehet*, 
arwirdiug  t<i  the  tle]itli  of  fut.  Scmrb  for  the  artery  in  the  siipra- 
cUvieiilar  trianjrle,  whicli  is  bounded  externally  by  the  omo-Kyoid 
muscle,  internally  by  the  scalenus  antieus,  ami  Ir-Iow  by  the  firwt  rib; 
place  the  iKitient  on  hi^  baek,  tlif  shivuhlcrs  depreA*ed,  iind  the  iiL-nd 
Uirne<l  111  th«'  op|iii?iite  -ifle  ;  tlic  ^kin  (iver  thf  |)art^  hfiiij;  dr.iwn  down 
upon  ihr  elaviele,  niuke  an  itifi^^ioii  iilniig  the  iMHie  from  tin-  uitterior 
border  nf  the  trajM-r-liis  to  the  |Mwterior  bortler  of  the  rtemo-nmntoid  ; 
divide  the  phitywinu  and  siipertit-ial  fn-sda,  rare  being  taken  to  dniw  the 
external  Jii^fiilar  mitwanl,  or,  if  eiit,  to  tie  the  ends;  with  the  din-etor 
and  finjjer  si-iuinitr  tlu'  rellnhir  nnd  fattv  ti*-ite,  ami  dnnv  the  i»mo-hv<.iid 
miisele  a.'^ide ;  ilividp  the  deep  fascia,  and,  tfie  lM)rder  of  the  sealeiiiis 
being  defined,  pa.'is  the  linger  along  it.«  margin  down  to  the  first  rih ; 
rer*jpnize  the  luberele  for  the  attachment  of  that  mnsele,  just  external  to 
which  the  artery  will  be  felt  pulsating;  si^parate  tlie  nttarhnients  of  the 
artery  with  the  Hnger-nail,  and  gently  insinuate  the  aneurism  neiille 
beneath  it,  from  bt-fore  backward,  and  ^llglitly  from  M'itlnn  outwnnl, 
avoiding  the  vc-in  ;  giiiilc  the  |M)IiiI  tif  ibi'  ikmhIIc  bv  tlic  end  of  the 
finger,  ami  prevent  it.  \Yhcn  it  emerges  npfm  the  oppfisite  side,  from 
engaging  a  branch  of  the  hraeliial  plexns.  It  must  lie  rememlH-red  that 
tlie  stemo-mastoid  may  have  an  imiiwially  extended  insertion  upon  the 
clavicle,  as  also  tlie  iraiK'ziiK-',  in  which  eaw  the  im^ision  must  iiivolvs 
the  clavietilar  ntlaehnient*  of  the  former;  the  external  jugular,  supra- 
scapular, and  tran«vcr*e  oervieTil  veiu»  form  a  plexup  imuiediately  over 
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the  urtoiT  ;  tlic  external  jiigiiliir  may  i-dd  eo  nt-ar  to  the  titomn-iiuu-tf 
as  tu  be  iDvoIvefl  in  ilir  iii(-ir«ion,  iinUss  it  '\s  cnrefiillv  iM>latt.-d  am)  (Irii 
to  Uio  outer  ur  innc-r  smU- ;  llie  transverse  wrvlval  ami  hU|jra-.-<"anu 
arlcrifs  mny  1m;  met  witli  in  tliifi  (iispepti<ni,  and  it'  woinitlitl  ."Inmm! 
immediately   ligated ;   tlio  tuborelc  of  iIil>  rJb   is  eonielinics   not 
delinei],  in  wliieh  eai<c  tlic  tcuHc  cdf^  and  Htliu'luueot  of  the  «cnk>i 
t<)  tlif  rih  arc  the  guides  to  the  arten-,  whieh  is  ftmnd  jn-Jt  ]K>rtcrior  to 
iof^Ttiun  ;  tlitre  is  a  liability  to  incUdi;  the  lowxi-l  lmuiI  uf  the  braek 
pleiiu^,  ur  even  to  iiiit^take  it  fur  tlte  artery ;  the  fonuer  is  round 
lvn«e,  the  latter  is  fliitten('4l. 

The  ux)V/nry  arivry  extend!*  i'roni  the  lower  Imriler  of  llie  first  rib 
tlie  lower  margin  of  the  twukm  of  the  IntihsimiiB  dorsi  or  the  infci 
boimi.lury  of  the  axilla,  tn  a  tine  dividing  the  anterior  and  middle  thi^ 
of  the  avilla.      It  may  be  Unrated  in  two  plaee>'.     (n)   (lehuv  the  elavii-feT 
in  its  upper  mrt,   the  uxillary  arten-  is  «)vere»l    sn<Te»^ivelv  bv  tbe 
inwrtinn  of  the  pwtonli!'  niiiior;   liijrlier  tip   by   the  pectorali.-  riiiij  " 
nniivlo,  from  whieli  it  is  separated  by  :i  layer  ttf  adipone  tissue  coutaii 
iiig  nnnieruns  email  veins  and  arteries ;  «nd  finally  l>y  the  fa-tw  :idi1 
the  bkin  {V\p  2.17).     The  supra -M^npular  artery  enb4j*e^  the  luisi-  .if 
neck  jii^t   «l>ove  the  elaviele ;    the  axillar*'   vein,  in   front  ami  xo 
inner  Mide  of  the  artery,  ii*  not  in  iniiiie<iii»le  contaet  wilji  it ;  the  eepliah'' 
vein  pas'**.-*  npwanl  in  the  inters|Miee  l>etwif  n  the  deltoid  and  peetonili- 
tunjur  mai-eles,  emsses  the  axiliary  arter>-  ah<ive  tlie  peeturalis  inttii<r, 
atid  I'lnplies  into  tJie  axillary  vein;  the  nerve*  of  the  bruehial  plexui'  li 
Wliind  and  alw>ve  ;  a  ilionirie  bnuieh  often  ei^jsH-s  the  arlert',  -ometi 
in  fmut  and  Hoinetimi;:*  behind  it.      i'laee  the  palient  on  hi^  baek  \\\i 

his  sbonhL'rs  sli(;liilv  p.ii?^-«l.  ll 
fllirtw  a  little  >><'i>cimti'<l  fmii)  iIh* 
iKKly,  ami   the  miid   ineliiinl  lu 
the  opjHtiiite  side ;  make  an  in- 
cision,   thn-e    inehes    in    hi 
thri'i.'-ipiartei's  of  an   ineh  Ih'I 
the    elaviele,    and     coninieix-ii 
abmit  two  inches  i»nt*ide  of  ll 
slenio-elavicnlar    artieiilatiDn. 
thriitigli  the  )>kin,  jdatvftma, 
^u)K>utnneoiis  eelhilar  tisf^uo; 
anite  the  fibres  of  the  jK-etnnil 
major (fpadiially  until  tlieiHWcrk 
investment  of  ihi^  muM-le,  like 
ajwinenrosis,  ap]»ejirs ;  now  di-jifrt 
the  shouKler  am)  tear  tins  nucti 
with  the  ]w lint  nf  the  direetor;  press  dnwnwanl  and  om^iinl  with  ibr 
finjjer  the  upper  hoifier  of  ilie  pe^-lomlis  niiimr,  when   ihr  axilbm*  vein 
i,-  bii>iij;bt    to  view  ;  draw  ibis  {retilly  fonmrd  with  a  blunt    \uv*\i,  ao'l 
heliini!  il   llie  artery  is  found,  with  "the  ner\»^  of  tlu-  bnnbial   ple.tii- 
ittill  farther  liehind  and  above;  pas*'  the  needle  frr>m  withtu   onl^ninl. 
[il]  IVlow  the  peetondis  minor,  in  ibi  lower  third,  the  arUT\'  is  super- 
ficial, e<ivereH  only  by  the  intfrgumentit  and  fk-ep  faifria,     Tlie  oonr"- 
bnu-liialis  ninwle  is  in  eontaet  with  the  arlen,',  and  may  Iw  ' 

rior  boi-der ;  the  bninehes  of  the  hrtu'hial  plrxu"  i 


The  flm  Mrt  of  thf  rlirm  MxfllAn  nrUTy 
prvunub  riaKkT,  ihr  libn-s  it-Mintli-t 
InntT  UitU  i<f  iht'  wninil  iiiiil  ilUMvl   In  Oi« 


fi.  "i.n, 
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uei'ves  surrouud  the  artery' ;  ilie  iauscul<i-cutai)u<)tis  liet>  along  the  outer 
aide;  the  two  roots  of  ihe  mi-iliiiii  rmt-t  hi  I'niiil  jit  rhi-  lower  border  of 
the  iwttornli?.  mitior ;  tlie  iier\*e  ihen  Vws  in  t'r«»nt  :inil  Id  tlie  outer  f-ide 
of  Uu!  artery  ;  the  iuUTiial  euUmeuUH  lius  in  I'nmt  uiid  (i>  ilp  inner  wide; 
the  idiiJir  uud  radini  an-  .still  iiiinher  within  and  ItL-hind ;  the  axilhiry 
vein  is  in  front  ol'  the  artery  and  nerves,  which  it  partly  concenlrt  (Fig. 
2'iS).  Place  tlie  |Kitienl.  on  the  luiek,  the  arm  rotated  outward  ;  stiirid 
on  tl»e  outside  if  it  is  tlie  rija^lil  uriu,  and  uii  the  inner  f«ide  if  it  U  tlie 
le& }  rccugtiizing  thu  inner  Ijurder  ut'  the  coraeu-braehioiifl  uiusi^le  and  the 

Pia.  238. 
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Uitnture  of  nilltarr  artcrr.  Uppor  Ililnl. 


uuiriations,  make  an  incision  two  or  three  inehes  in  length  in  thu  line 
indicated,  dividing  only  the  ^kin  ;  incise  tht>  fasL-iii  on  a  diret^tttr ;  with 
the  end  of  the  dirwtor  ptish  the-  axillarv  vein  hfirkwnn),  then  the  bra- 
chial plexnii :  the  me^lian  nerve  is  now  rLTnjrjiix4si,  and,  being  brought 
iiirward.  while  tlic  intenial  eiitiineoti-*  ami  uliitir  are  |Hi--ihefl  bnckwanl, 
the  artery  is  exposed  ;  wiwirale  the  artery  eiovtiilly  fnini  the  veiit,  which 
i^  l>u-hwi  baekwuni,  and  the  nerves  whieh  sumnind  it,  ami  imss  thu 
nccillc  from  b4.'hind  fornnrd. 

The  bntch'uif  artery  extead»  from  the  lower  margin  of  the  axilla  to 
an  ineh  Iwlow  the  heml  of  the  elbow,  in  a  lini-  dra«ii  from  the  jiMietiHin 
ti{  the  nnttriur  with  th<'  middle  third  of  the  axillii  to  the  mi<ldlc  u\'  tlu* 
bend  of  the  elboH'. 

(»)  In  the  iip|HT  itiini,  the  arm  hftu};  i^xtendeil  iiR  before,  make  an 
inrii<ion  two  and  a  half  inches  in  lenffth  along  the  inner  l)«)rder  of  the 
coraco-bnichialis ;  the  arterj*  is  readily  cxpi>:i>cd,  lying  between  and 
behind  the  mediiin  and  ulnar  nerves,  the  former  to  the  ontdide  and  the 
latter  to  the  iiij-ide, 

{h)  !n  the  middle  of  the  ami  (he  brachial  de»<eends  on  the  inner  i*idp, 
firtt  of  the  (•onien-bniehiali",  and  atViTwanl  nf  the  bii-ejis.  It  'm^  covered 
by  the  fiLst^a  and  inte^iinients.  and  overlapiKil  bli}{htly  by  the  bice|Mli ; 
itci  »ih<4ith  ctintiiins  the  two  venic  roniites;  the  internal  eutanoouj*  nervo 
lies  »u|K'rHetal  to  it ;  the  median  '\»  r'uiK.'i'fK'ial  to  it  above,  and  rather  to 
Ma  outtir  Bide ;  about  Uie  middle  of  the  arui  it  croases    the  arteni'^  and 
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interiorly  it  is  to  its  ulnar  side  ;  the  ulnar  nerve  \a  internal  t*t  the  artery, 
aiid  at  some  (listanee  from  It  iiiteriorlv  ;  tlie  spiral  nerve  'm  posterior,  and 
wi»arate(i  it  ubuve  f'njm  the  trice[>s(Fig.  2^i!l).  The  ann  extemlwl  at 
right  angles  to  tlic  bfMly  jiihI  heltl  siiplnc,  tlie  amree  of  the  «rter\  iiiiiv 
lie  recxigiiizcd  by  its  |lld^att<»n;  by  the  mterual  lunrgiu  uf  tlic  bice^^atl 


Fio.  289. 
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Itriu'liiul  arury  In  ili«  middle  itT  Ute  ann. 


eoraw-bracliialis ;  by  t!ie  iiutliuu  rierA'c,  to  llie  inner  Bide  of  whieli 
lies ;  or  liy  the  line  alxive  given.     Make  an  Ineihiun  two  or  lliree  tnttn-* 
in  length  along  the  inner  Iwmler  of  tlie  biceiw  down  t<t  the  faf*cia,  «hir!i 
iiiei*  oil  a  din-ctor;  the  iMisitioii  of  the  nutiiuii  nerve  t^  detected  in  tW 
wmini] ;  pnsh  it  a?»i<le  with  the  liieejw;  the  artcrv  is  found  ininieill  ■  I 
Ix-liiiui  and  in^ide,  aeeomiianied  hy  itc  vena:  tsoinites.     The  ami  i-  !■ 
flexed,  the  ve-wel  istilatwl,  and  tin-  ligature  {nisseil  from  uithtnit  inwad 
If  the  ineiruon  if  made  a  liltlt^  t<ni  lar  Ixtek,  the  ulnar  nerve  lit  exi>o.^ii, 
and  is  liable  to  be  niit>tjikeu  for  tlie  im-^lian  ;  and  this  error  may  be  eoo- 
firnicd  by  the  prejwnir  of  the  vein,  oecupying  the  aamo  relative  ixwitiua 
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as  the  braehial  to  the  median,  whieh  mar  l>e  mi^taki-n  for  the  artery, 
then  the  inferior  profunda  Mill  be  tit'il  lor  the  brjrlual. 

((■)  At  the  elbow  the  braeliiid  arterj'  lies  in  the  eenttv  of  a  (riai  . 
»|iftce  lornied  by  the  supinator  longiis  externally  and  the  pronator 
tere«  internally.     It  re.Bt£  on  the  bmchialis  anticus  ;  the  median  oei 
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lies  to  tbc  iuuer  side  luilf  uu  uicb  ;  Uie  ttiiclou  of  the  biceps  lies  vn  ihe 
oiuyr  silk' ;  its  (ttveriii^  an-  the  skin,  wnpfTficiiil  fnspia,  and  the  mediun 
bai<iltc  Vein,  which  U  •ie|ianiti*d  by  the  hifiiiital  fasi'ia. 

The  arm  fxteinlwl  and  Ik-UI  in  a  !-ujiiiu'  [^l^^it!nn  |  Fijr.  24U),  make  ati 
ol>li(|iie  im;i&ion,  two  inches  and  a  lialt'ni  li-njctli,  ahmg  the  inti-nial  c^\m: 
of  ihc  tendon  of  the  biceps  within  the  nitdian  lia^iiic  vein,  dividing  unly 
thr  !<kin  ;  push  iLside  the  vein  and  divide  the  aponunmHis,  whic^h  is  the 
dwp  fiorf'ia,  on  a  director  ;  the  tendrm  of  tiie  biceps  is  nnw  tuvn,  and  on 
lis  in-idc  the  arten'  with  it**  two  veins,  and  still  further  inwaril  the 
miTdiiiii  ner^'e  ;  slightly  tlex  the  forLiiriu,  and  pasw  the  needle  fn_>iii  within 
outwani,  carefully  avoidiiijf  the  vfin>*. 

The  ni'lia/  arU-rij,  (hon^h  the  Mimller  Iiraneh  of  tho  bmchial,  licK  in 
the  direct  oonrse  of  thr  latter  like-  a  ermlhiuation. ;  its  oou!"se  i-*  marked 
by  a  line  dmwn  fmni  the  centre  of  the  elbow  to  thi*  innur  )«ide  of  the 
stvloid  process  of  the  raditis ;  is  su|HTfieial  thronglioiit  uearly  itH  entire 
wmrse;  the  iiuwllo  may  be  jra^soil  in  eitlier  (Hrcttion.  («)  In  its  iij>|M'r 
thinl  the  artery  lies  between  Ihe  8upiniitor  iongiis  and  the  pronator  radii 
teres ;  the  radial  nerve  lies  immediately  on  its  external  side  (Fig.  241). 

Fio.  241. 
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le  limb  being  cxteiided  Kiip!ne,  ihi-  siiiH-rfucial  veins  made  pmniinent 
by  preR«urt'  of  the  lliinrih  above,  make  nii  Tncisimi  two  or  three  inches  in 
length  on  the  internal  l"«r<!cr  of  tin-  supinator  loiifrus.  if  recopniz<Ml  by 
the  iieprrssjnii,  or  on  a  line  ilniwn  fmni  the  niiildle  of  the  bend  of  the 
cUmw  to  the  inner  side  of  the  styloid  process  of  the  radius,  dividing;  tlio 
^kin  and  stiperfieial  fnsein  ;  divide  the  deeji  fiii^eiB  on  o  director  ;  flt-x  the 
arm  siiglitiv  to  relax  the  muscles;  the  supinator  lonfri»  iK-in^:  drawn 
»side,  the  sh«ith  of  the  artery'  is  expowd ;  pa88  the  needle  frum  witliuut 
in>nird. 

(A)  In  its  lower  rhii-d  the  artery  ijt  Miix-'Hicial,  lying  V»et:\»'een  the 
tendons  of  tlie  cupinator  longus  and  tht?  Ikxor  laqH  nulialis  ;  it  is  aceom- 
punied  by  venn-  coiiiiics  and  tiy  tlic  railial  nerve,  which  lies  external ; 
its  puUilion  is  e:isily  dflcctc<i  (Fij;.  244).  The  arm  held  supine,  the 
hand  foreihly  cxtendeil  to  make  pmniinent  the  Hexors,  and  the  opemtor 
slandini;  on  the  external  side  of  l lie  limb,  make  a  liylil  ineision  two 
inches  ju  leupth.  fnnn  lialf  an  inch  above  the  articulation  of  the  radius 
cni  the  external  border  of  the  flexor  carpi  radiali-*,  or  on  a  line  joining 
V  external  with  the  three  internal  fourths  of  (he  arm;  the  deep  fas^-ia 
raised  on  a  director,  ex|Hihiiij^  ihc  artery  with  its  two  veins,  and  the 
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PlO.  342. 
a      beil 
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R«4i«]  nrU-rf  nl  thp  wrtot 


nerve,  external  and  iMwtorior;  the  needle  may  be  passe*!  in  eitlier  din-*^ 
tion. 

(f)  On  the  doisum  of  the  uriat  (Fig.  242)  the  arten-  jHL^frs  in 

gnif>ve  l»el«een  theti]i|>.-r  vxlrcir 
tieM  of  the  fir^t  iiietuctirjial  Iximi 
a  fibrous  band  tuepetratt^  it  fm 
the  teiidonK  nf  (hi:  thumb.  It  m 
bo  tied  J1I--4  O-s  it  h  abtmt  to  for 
the  {uihiiar  uit'li,  or  ut>  it  [ui-x 
under  iIh-  exteiisi)r  rmihcif  nf  tl 
thiinib,  bctwpon  the  ext*riiM»r  jirii 
itilcrniHlii  and  the  exti'UtHtrMi-iind 
iDt4^nia<)ii  [Hillietii>,  a  little  liel 
and  porterior  to  the  extn-niity 
till'  j'tyliiid  pntcesi  of  I  he  nidii 
Make  iin  incision  iin  inch  in  hnjrt 
ulniifT  tliy  outer  Iwinh'fv  «if  tin.- 
traaor  aerinuli  iind  metwurpi  iHilliois,  nl  rlie  Hnj>;1is  fnmi<tl  hy  the  twti 
firM  met:ienr|tal  brtne-t,  oAre  bt^inj;  takvu  nvt  t<i  »i>und  the  ^iitH-rtttnal 
veins  ;  the  nrtery  ij*  reiidily  exp<i«-tl.  At  the  hi(;lier  point  y\avv  the  liaud 
l)etwc('n  prtmation  and  Biipinntiini,  the  tlmnili  -ilnmirly  r»lMliU'tf<l  s(i  hp  In 
render  prtmiiiieiit  tlie  exten^jn*,  »ml  ni»ke  an  inei-iun  :in  im-h  in  length 
between  the  tendons  4'f  the  twii  extempore,  eomnieneinjr  al  ibe  lower 
extixmitv  of  the  radiui«  and  in  the  line  of  the  nxi:*ot'the  fir^-t  nietotairpo^^ 
buiif ;  iiuikeg  these  iucitiioiis  tightly,  to  avoid  the  «u|K>rtieinl  vein  of  tl^H 
tlnu«l) ;  dmw  the  extensrir  o**!*  metaraqii  pfillii-i!*,  »?.  inwnnl.  and  tl^^ 
extensor  wcnndi  inlenK«.lii  iKjIliei;*,  t/,  outwartl ;  ex|K>M:  the  arten,  <■, 
and  its  !K't>mipaiiyin(!  veins,  6. 

'J'he  iiiitrif  ai-trrri  is  indiratcd  by  a  line  drawn  from  the  internnl  Inlxj^j 
osity  of  the  <tf>  braehii  to  the  external  side  of  the  pisifomi  bijiie.     [a)  ^^M 
its  upper  third  the  ulnar  artery  eun*es  inward  deeply  iH'ueath  tlie  flex^^^ 
musehi*,  and  passes  along  the  uhmr  side  of  the  (oivarni,  Ix-twet^n  and 
covered  l>y  tlie  flexor  carpi  nhiaris  and  flexor  fiuhlinii?^  dijriionini ;  ill* 
HP<-«)nipanie<i  liy  two  veins  and  by  tlie  uhiur  ner\'e,  whieh  is  mon'  .-upt-r- 
ficial   ami   internal  (Fig.  24;J).     The   foreann   In-inir  ^npine,   the   land 

extt-ncUtl  and  inelinetl  to  the  HKlial  hide,  niair 
an  incision  on  the  iniatrinary  line  (jiven,  thnu 
iiiehe.<  in  len^h  and  l>eginiiing  tliree  fitit^^' 
breiidtli  below  the  internal  e<tndyle  tlironji^ 
l)ie  Mn  and  <>iiperfieiiil  la.4L-i:i,  and  nxi^nu* 
the  aiKmeun>lii'cifrine<!tion  uf  llie  flexor  mqM 
nlniiri^  and  flexor  siiblimift,  which  is  of  v 
yellowia'Ii-whiteetdor;  divide  it  i»ii  thedin-o- 
tor  from  below,  where  it  in  the  niot-l  delioii*, 
carefully  avoidinc  the  division  of  muM^ular 
i^ubstaiiiT ;  the  llexor  Mibliniin,  a,  in  dmna 
ThcuiiMr«rtc"rylB»»iipp«  ihlM.  ""I^""',  and  the  deep  aj»oncnm-*is  rxpt^, 

under  whieh  lies  the  arleri' ;  if  the  ve««cl  v 
not  !?een,  presto  the  flexor  rairpt  ulrmris,  c,  inward,  and  ex]Mi6e  the  ulnar 
nerx'e,  h,  a  little  external  to  which  lies  the  arterj*,  c,  with  its  two  veins 


Fm.  243. 


(•Of 


LIGATVRE  OF  AHTERrEfL 


d ;  isolute  tlw  arl^'n-  by  flexing  the  aim  !*lightK-  uu<l  t!it»  hand  ijtrongly  ; 
pum  the  iit^lle  fn>m  wiihout  outwani. 

(6)  In  itt*  It'wtT  Uiiixl  tlit-  artery  ii*  Miperficial,  IiMvinji  U]m>u  iw  inner 
Rifle  uip  flexor  i-arpi  tilnanH  ami  ulnar  nerve,  iinJ  u|Kin  its  fxtfriiiil  .-iile 
the  flexor  subliinis  digiluruiu.  I'laee  the  amj  >*iipine  aiitl  extend  the 
tiund  to  U.4  to  ninke  pruniirieiil  tin*  tendon  of  the  flexor  carpi  ubuiris; 
tlifiri  ulnog  the  radial  border  of  this  rauriele  ^Fig.  244),  or  at  the  uuioa 

I  Fio.  244. 

H^^^^  U|[aiai«  of  ttic  radtel  Md  ultuu  *rtcri««  al  tbe  lo«r<>i  ihlid. 

'  of  tlie  fvrernal  fimr-fifths  of  the  arm  with  tlic  internal  fifth,  or  on  a  line 
<Imwn  from  tht-  internal  eimdyle  to  the  pisit'nrm  Kine,  nmkc  an  ineir^ion 
nbout  two  inehes  in  leiijrili  thnrnjili  the  skin  and  Kiiheiitaneoa-  eelhilar 
tiHdue  ;  raise  the  deep  fu-seia  on  a  ilireptor  or  witii  ihi!  funx-i-H,  and  iueisc 
it,  expo«iu^  (he  teiHloii  cf  the  flexor  carpi 
itlnans;  t)iis  Hilmnhl  he  prcAMHl  inward,  and 
innnediately  bclitnil  it  the  artery  will  be 
foiLin)  with  iL-i  two  neLNttiipunying  veins,  and 
the  iier\-e  njton  the  ins-ido. 

ic)  At  Uie  wrist  (I'lR.  245)  the  uiterj-  lie-s 
t(i  tne  mdial  side  of  the  piitiforni  hone,  anil 
is  atvoDipanitil  hv  \Ia  vein!*,  /*,  anil  the  ulnar 
ner\'e,  e,  whieh  lu-j^  on  it«  inti-rrml  and  \k>!~ 
lerior  nspeei.  The  fmnd  iN^iri^c  ht-ld  haek. 
make  a  f*liphtly  curx'wl  ineision  nii  the  radiiil 
flide  of  Uie  pitiifartu  ixine,  thaingh  the  skin 
ainl  ad)|)o>«  tissue.  alx>iit  three  inches  in 
length,  it^  concavity   lortkiiij;   inwanl ;    the 

BTiery,  a,  h  deeply  ncotwl  in  a  ppoove,  and  the  dissection  ttlionhl  lie  con- 
lidue'l  along  the  cide  uf  the  pi^iti»^n  bone  nntil  it  is  ex|K»(*e<l :  the  latter 
pari  of  tile  dis.seeiion  will  hi-  faeilitaled  hy  flexing  the  hand  npun  the 
foreami ;  pass  the  needle  beneath  from  within  out\vanl. 

TJiu  miperficial  j)*t/mf\r  arch  is  the  o<>ntiniiatinn  of  the  ulnar  artery 
into  I  he  hand  (Fig.  2411).  Near  the  lower  Iwnler  of  the  unnnlar  lign- 
nu'til  this  arten'  turns  nMi(|iielv  nntwanl  across  the  imlni  of  the  hand 
lowanl  the  middle  of  the  niiiS4-l<'r*  nf  the  flinnil>,  when'  it  intuseulates  with 
a  finiaU  branch  of  the  radial,  the  KnjH'rficiali.-*  vola-.  At  its  enmnwm'e- 
mcnt  it  rests  Oil  the  annnlar  liganii-nt  nf  the  wrist  and  slightly  on  the 
short  muscles  of  tJie  little  finger,  then  on  the  tendons  of  the  wiperfieial 
flexor  of  the  fingeiN  and  ihe  diviKion-t  of  the  niwlian  and  ulnar  ne^^•es, 
Uic  latt*.T  nerve  accoiujianying  Ujc  vessi'l  fur  a  short  distance  ;  it  is  eov- 
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eped  toward  Uio  ulnar  border  of  iho  hand  by  iht-  iialniariH  brevis  and  ihf 
piilmiir  fiuicia  and  internment.  Thf*  i-ti/Dtral  j««>rtion  nf  a  traiisver;*  \mv 
drawu  ucroM  die  pabu,  iVum  tlitt  luiglu  uf  tbc  ux-b  lM.>twc'i'ii  the  ihi 
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Prwlllon  nnd  tnoteorftimMtiaiiof  th« 
palsur  KTctin  and  <U«rlbiilloD  of 


LIdm  of  InobJon :  .4,  lino  IimIIi^Hiik  r<<ni«xt 
HT"*:  J',  line  nrinrlttrin  for  nr.-  i 
■uitluic   \\it  L-ul>lUii  hranch  of  ili 
"(  tiic'lFloti  (iir  Ibin  liraiich:  if,  1:1     1  1  :  '11 


and  index  fiiigier,  corresponds  pretty  accurately  with  the  iK>t4tii>n  on 
mtd(Ui>  uf  ibu  Hii|)crri('ia)  pubnai-  an'b  ;  if  the  thumb  Ih-  »lKliHli<dr 
Hnt^'Hnr  mirfac-c  is  i-dntinuoiis  in  tbrcHion  wTtb  the  palmar  niitlim*  I't 
Ixilt  ot'tht!  ttiunib,  M-bich  will  then  becvnie  {lariilK'I  to  the  middle  |iaL 
ffdd  ;  tlie  vessel  lies  pumllel  to  and  e(|uidistaiit  betM'een  tbeiii  (Miit^'nr- 
mac).  Make  an  inct«on  ono  inch  long  midway  Ijetwu-n  and  jMindlcl  I'' 
tliuM:  \mt»,  and  nearly  opposite  to  the  ba:H?»  of  the  middle  und  riait 
6ngerrt  ;  divide  the  shin  and  iialnmr  fasein,  and  the  an'b  will  be  broti|rfit 
to  view  at  the  tiueker  [kiiI.  of  the  ulnar  arlery  (Fig.  247). 

AUTEBIES  OF  THE    U)U'nn    EXTREllITV. 

The  nh(fom.iiifil  notia  Xx&a  in  front  and  a  little  to  the  leO  t^idc  <tf  I 
bodies  of  the  vertebra-,  havJntr  the  vomi  ««va  on  it.s  ri^dit  t^ide,  ibe  -1 
pathetic  ner\'e  on  its  left,  and  the  left,  himhar  veins  behind  ;  it  divi 
on  the  lower  part  of  the  fourlJi  limibar  veilebra  at  a  point  ncarlv  rofifr- 
t^pnodin^  to  the  nmbilicus;  it  may  he  ligated  almut  one  ineh  aoovr  it» 
bifurcation,  betwe<'n  it  and  the  origin  of  the  niesenterie.  It  can  be  <»• 
\K)ii.i.H\  and  i*ncei'»sfully  ligated  by  the  oiR-i-alion  for  the  tnimmi-r' 
tb(Mirter}' being  wjMinited  Crom  ilio  vein,  with  tlie  finger  «>r  a  il  . 
pa**  the  nec<IIe  fnnn  right  to  left.  Or  make  an  itieision  along  the  bum 
alliu  thnx*  ineboti  in  length,  the  middle  uf  it  on  a  level  witii  tiie  uTrMV 
ieas  but  a  lirlle  to  tJie  leA: ;  open  tlic  peritonenm  ;  push  the  inte^tine^ 
a^ide  ;  dett-et  the  artery  by  its  pnlsiitionti ;  wicirate  tJie  peritoneal  citveN 
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and  paw  tlie  needle ;  or  make  an  inoision  from  tho  rxtrcmity  of  tho  tenth 
rib  ilownwarxl  j-ix  incht'!-,  curving  IwckwarJ  ttt  within  au  inch  of  Uie 
nntprior  spine  of  tlie  ilium,  q  (Kig.  24H),  ami  n'licli  [lie  aorta  fnuii  the 
ptiJe  bv  raising  the  peintoneiim.  All  the  iintiseptic  precautions  of  {)eri- 
toncal  st'otion  must  be  cnforctxi. 

The  common  iliac  arier^  (Fig.  248)  varies  from  three-quarters  of  an 

Pio.  MS. 


The  conunoQ  tllac. 


inch  to  three  inclies  in  length,  averaging  about  two ;  it  nasses  from  the 
bifurcation  of  the  abdominal  aorta  on  tlio  left  ride  of  the  body  of  the 
fnurth  himhar  vfrtcbra,  a  point  pr>rn'--4|¥inding  with  the  left  A<\v  of  the 
nniliilicaia,  on  a  U-vd  with  a  line  <lr,iwn  fi-iru  mie  i-rii-ta  Ilii  to  the  ijther, 
dowiiManl  and  tititwanl  aluiig  ihe  margin  cf  \\\v  (K-I\'is  to  the  siicni-iliau 
BViu-humlrosU ;  the  »rt<'ry  upon  the  right  side  is  (in  an  avfi-ngi-  the  stime 
length  a»  that  ii|H)n  the-  left,  and  lias  in  rn>nt  the  purituneTim  and  ut  its 
point  of  divinioji  llie  nri-ter.  Thy  ftilluwiiig  nietlual  t>f  oiK-mting  iri  now 
to  be  pppfprrrd  :  Provide  large  Hsit  aseptie  sjRinges,  small  si|>ongos  with 
eponge-hnlden«.  hut  ^iiblmiate  .-^ohitii'iis  for  douehe,  spatula',  and  an  aneu- 
rifrm  Ufeille  armeil  with  a  ('iirbolized  silk  or  eatgiit  ligature  ;  rlcan**  the 
surface  of  the  abdomen  and  empty  thy  bhuldcr.  Make  iin  incijtion  in 
the  median  line  i'our  ineheM  in  length,  u'liimcncing  at  the  .svmi)hydis, 
through  the  8ui»rficial  tiAsiie.-*  down  to  tlie  linen  alba  ;  ligate  aft  bleeding 
ve8(*el»;  oik-u  this  apoiieunwis  at  the  upper  end  of  the  iiu'isi(Ui  eautiotLsly 
by  raising  a  Inhl  wiih  foreeiisaml  enlting  willi  the  point  oi'  the  knife; 
divide  it  rhrouglumt  on  the  direetor ;  in  the  «une  manner  iiiciw  the 
tniuKverKdis  fasciit,  thus  exjK>f-ing  the  peritoneum  ;  niis*'  a  fold  of  the 
|K'ritoneuni  with  foivepr*  and  open  it  M-ith  the  point  of  the  knile,  and 
then  enhirge  the  opening  on  the  lingers.  Now,  with  the  Hat  wijunges 
wrung  out  of  hot  bichloride  solution,  push  the  intestim-R  p'uily  npwaiti 
until  the  region  of  the  arter>'  i:>  fidlv  expo^d  ;  if  the  intestine?*  iin-  so 
distt-nded  that  they  i-aniiot  be  puslu-d  uiiwaril  out  of  t lie  M-ay,  dniw  tbwn 
gently  ont  of  the  wound  upon  thr  abdnnien,  first  eovereil  with  lowds 
wnuig  out  of  the  hot  «ublimate  solution,  and  keep  them  eoveRnl  with 
tho  hot  spongefi.  Dniwitig  the  j^ide  of  the  m-ouikI  toward  the  arterj- 
with  a  oiiwitula,  the  ve-wel  will  bo  fidlv  ex]>o.«c<l ;  avoiding  the  ureter, 
piek  up  ttie  e<lie:Ltl)  of  the  artery  with  forceps;  open  it  with  the  point  of 
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tin'  knifo  «n  lite  inner  asjiect  am!  iiiMxivpr  the  ve*eel ;  pass  the 
fnmi  within  imtward.      After  tipniing  the*  artcn'  rut  the  rnd.s  nfibe  1: 
tiiri- ;  with  the  small  i4[»nnja'-s  remove  the  bloixl,  if  there  is  any,  froiu 
i!uvitv  ;  nrtui'i)  the  tH>wt>U  ^'Utly  vvilli  a^  Utlh>  iuaiii|)iiluliMti  u>  pu^iU 

If  the  (ipomtirm  Ix'  |H-rf(»riiinl  withmir  o|>cning  ilic  itoritonenm,  rwM 
sue  the  lollun'iii^  inetlHHl :  Thu  patient  Iwiri^  pUecd  vu  tlw  back  iTi^. 
248 )r  iticliiiitif!;  to  Ihu  npjKisite  Kiile,  tiial^L'  an  incitiioii,  It,  r-oiiinK'nein^ jiirt 
anterior  to  tht-  extremity  ■>f  the  eleventh  rih  dowiiwanl,  mie  nnd  a  half 
inehes  within  tlte  miterior  superior  >])iiie,  aoil  terminating  jul^t  iilhive  \\v 
Internal  riii^  hy  a  shar])  eiirve  iipwiiiil  am)  jnwani  <.>f  an  ineh  ;  the  (iitin 
h'ligth  is  about  seven  inehes;  divide  the  internments  and  B.U|»erfi(ial 
tariL-ia  ;  then  the  liin-e  abdonitual  muHclcM ;  eaulimifly  rait<«  liit*  &H-ia 
transversalis  fitim  the  iM'rie4ineuin,  tirrt  at  tlw  npj)er  port  ni"  the  wmmJ 
wh<>re  ihu-  union  is  slightest ;  now  gvnllv  elevate  the  iX'rltoiiouni  aiiJ 
pn-Ks  it  inuanl  fmni  thu  iliai-  fiK-^  luwnnl  the  ix'lvis;  llie  pul^oliun^  •! 
the  externiil  iliac,  F,  are  81*1-1  rerDpnizetl.  and  tlie  finger  i-arriwl  iipwan! 
along  (hiii  veffsel  reaches  the  eoeumon  trunk ;  the  un-tcr,  11,  in  fniiit  i.' 
carefully  piit<hed  aside,  auil  the  needle  {Mt^itted  from  within  outwnnt. 

The  httrrnal  iliac  arterij,  E  (Fijr.  248),  is  tut  ineh  and  «  half  in  lenpth, 
extending  from  the  bifnivntiim  of  the  eoniniou  iliat*  downwiird  anil  f-t- 
ward  to  the  iiptwr  margin  of  the  gn'at  ^nero-seiatie  fomnien  ;  il  i?  in 
relation  anlerlnrly  witU  the  ureter,  11,  which  E<ei>ardte.-i  it  fn.mi  tlie  peririK 
noum ;  |>o-stonorly  with  llie  intcnial  iliac^  vein;  it  re8i8  ou  the  mcai 

Via.  -Jia 


IMlIoawirliliiVf'llouorilir  iiiii«rnH>illiKMhiiiiwlii<  >  '  ioiwIp  tAM-rumlK'Klot 
lUld  UM  ti'Uttt-  or  iiu-dlc  nrivrjn;  .1.  i>-9lLTl>ir  '  »i<lnv:  II,  Rival  inwl 
tnhCKwIly  I  if  till-  ln'hiiiiii:  )*,  (iiili-rli.r  »tniiTiiii    i  

A.  ».  Illo-lrocliimtcrlc  llnL-.fllvlikil  liiloIliU'l»     Tin-  'Ii*flW» 

■  •r  IIk-  jilult-'i*  ■iin\liNii>i   iiiiiBrli'      Till'   liuiikin    i 
lfnMUtSi-r|"jnlonoriln--ltiiv-    llM'i-iUPL- lnBl  til.  .  ,1 

i)f  Iho  llli>-tr>U'liiiriUTk'  llm-,  and  i-xarllT  r<irrt;ii[>il<'li    Ullli   llik-    i>Mitl  >■(   i:»>Lt||i 
kIiiIciiI  Hrlrry  (riiiu  IJii-  kfi'iii  ni-iriilr  rioloh. 

J,  fX  Ul.i  i.->rhintl<-  lim-     7 !»•  Iik i>l<>ii  to  (T'lih  llic srialir  tJti^ry  nr  lnlvn»l  |-u(Ur.  U  t— 
till'  luni't  itHrk  llm-      It  l>  hWiUi  bi-  iiiAilrlii  I  hi-  dlm'lliiii  titlhv  HIirvD  itf  Uir  KluM^l*  _ 
niuu'li'.    Thi'  rrntn.'  (if  tin-  woiukI  i^irriTsuiiiiU  U)  Ute  JUIwUun  vt  tbr  limrt-r  wllh  lilt 
Iblra  oi  \ht  lUo-IscIiUilt'  lliiv. 

ploxu8  of  nerve*  and  the  |>yrifi»rmi»  miwelc  ;  on  the  left  the  rwtuni 

Sartinlly  over  il.    llie  arten*  may  be  exposed  and  ligated  by  the  mcti 
escribed  in  the  operation  on  the  piiriiilive  iliitc. 
The  !/lafcat  artrry  ciuei'gcs  fnmi  the  pL'lviN  at  tiie  Upper  part  of 
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t.liptlun<  of  KluhMl  nrteiT, 


grcnt  iischiiitic  notch,  above  the  upper  horder  of  the  pyrifonnis  mii^1«^. 

A  Huu  ilrawn  fmiu  thL'  pK^teriur  i*uiK-ri'>r  spme  uf  ()»>  iliiiiit  to  tlie  tup 

nf  ihrgrnit  tniclijinirr  ni:irk)4  the  cimrs*' or  (he  nrtt'rv  (Kig,  24!)  |.     In 

the  ojK'ration  (Kijj.  2011)  plm-e  the  patiojit  in  n  pn»eie  jxwiilirjn  ;  make  an 

inrision  im  [\w  line  iiIhivi^  ini]i<mtc(l  Kinr  or  livi-  inche^^  )<)i'g,  tpmtiDating 

uboiit  iin  inch  iiiul  n  half  frDtn  the  sptiio  ;  the  eut  is 

]«inillel    with    tht-  tihri----   of  the  glutt'ii.-   m!ixiinii.s 

whirli  ■thiHilil  he  st'i«init<'il,  innl  Hk- Hnj^cr  iiitriKluewl 

to  detect  the  piil-ijitions  <»(' the  :trter\- ;  separate  the 

pyriforraiw  ami  gluteus  inediua  mua^lts  tlie  liKnlere 

of  which  cover  the  vcitwl,  and  isolate  tiie  artery 

from    ita  veitut,  and  ]«!»  the   needle  a?*  dwply  as 

IMiHiiblo,  as  the  urti-ry  diviik-s  jnut  after  iit\  ciaufg- 

enoe. 

The  Jiriatic  arlrrfi  esc'Jipes  fnuii  the  pt'lvis  between 
the  pyriformis  anil  ciKTvg»'iin  iuh-h-Ics,  and  dcsoondft 
ill  lilt  interval  between  the  troclutnter  majtir  and 
tuben>iJiO'  of  the  i^^hium.  It  is  eiiven")!  by  the 
frhltctu  maTiniii:*,  and  i^  lUN-otiipanied  bv  the  seintie 
nerve  and  the  vein  which  lies  tu  it*  [ii>fitL-riiir  arid 
inner  side;  the  eeiitre  of  n  line  drawn  fnmi  the 
poiiterior  unjK-rioT  spiimus  proec-ss  of  thi'  ilium  ta 
the  lul»erosity  uf  the  iwliium  mark-"  tho  point  oi'  exit  of  ihe  artcrv  fnmi 
ihe  [M'lvrr  mvity.  The  paliiiiC  bciiijr  pnmc,  muke  an  incision  four 
itifhfs  in  len^'th,  the  cciiln-  of  whicli  fall?*  ii|>on  the  iminl  of  caierp^'rire 
of  the  artery,  as  piveii  alttive  ( l'*ijr.  '^4D)  ;  divi(U'  ihi-  sKin,  rriluhir  tis.*nr, 
and  ihe  fibren  <if  the  ^Uiteo?  iiiaxiniii?' ;  tlu-  artery  is  found  to  the  iu^de 
of  the  nerve,  and  must  Ik;  r-arefully  i-H>laled  fittin  ihe  vein. 

Tlie  !nt<Ttml  ptuiir  arU-rif,  the  siniilU^r  of  the  two  terminal  hrnnehes 
of  the  internal  iliae,  |>ii>i^>>(  mit  of  tlie  |K*lvis  tImtiiKh  the  j,'nii(  Kiero- 
RMatic  fonmien,  internal  lo  ihe  wiatie  artery ;  it  again  enters  the  pelvis 
throngh  tlie  lesser  siH-i^i-sciiitie  foRimen.  nins 
alorij;  the  nuiins  of  the  isehiiini  and  pubis, 
and  divide.-*  into  the  arteries  <if  the  |H'nii». 

(rt)  At  the  greater  fwcro-wintip  forjimen 
make  the  mnie  inet-^mn  as  in  tiio  lipiture  of 
the  sciatic  arterv  ;  tlie  pubic  is  tbnndn  little 
internal,  uccomjiunk-d  by  itM  ytiitm  and  th<^  ^. 
pudin  nerve. 

(/>)  In  ih^  iK^rinenm  (Fin- 2.11  ■)  tiic artery  n^ 
may  be  ligateil  us  it  iltwcwul.s  the  raniax  of 
the  ischium;  draw  a  line  from  the  niiihlle 
of  the  ptibes  Ut  the  inlenial  horfh-r  of  the 
tulicr  iNchii.  The  patient  \w\n^  plao-d  in 
the  |i(»-<ition  tor  lithotomy,  make  an  iu- 
ei)«ion  two  inches  in  leu^rtli  alouj;  tlie  nnuus 

of  the  pubis,  near  the  arch;  the  vessel  is      ^  

found  alonjr  the  inner  border  of  the  nmius,  Uit-T..wof  iniotn.i  ru-iir-inrry. 

where  it  may  be  iwilalcHl  and  ttH>  IJ^tlure 

jipjilie^l;  care  shnuhl  l>e  taken    n<il    t«i  incise  tlie  ciirpu-^  -"ni. 

The  Kctrntal  iliac oiirrtf  (Fig.  2o2),  four  inches  in  I 
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liqucly  donmwnn]  ntiil  uutward  from  tlie  sieroiliac  armphr^iii  to  Poii[ii 
li^Tinii'iit,  iu  a  liiif  drawn  from  tin*  K-ft  v\i\v  uf  i\w  tiiubilicu?.  lu  u  iniiii 
iuiii«-av  iM'twci'ii  llif  anterior  jjujici-ior  fipine  of  llic  iliiiiii  hikI  tin*  svin]mv4i^ 
puhitt.     In  its  iipiHT  portion  it  lias  in  front  iht-  jx-ritoncum  and  inttv4iiiis 
ami  u«ir  PouiKirt's  lipimoiit  llic  K]>cnimti(:  vci**tJi?,  gcnitiM-niral  nervT.rir- 
cutnllcx  iliiicvfin,lym|>hnticvoi'aelsanflgli]ndti;  t'Xf4'm:illy,th('|»«wsiiia-- 
iiiii^.  fr<»m  wliicli  it  i;jsf[wrateti  bv  tlie  iliac  f:i?<'ia  ;  iiitfrnaJiy.  tlicpximH 
iliiK'  vein  ;  lit_-lo\v  :in<l  curviiijr  aloiij;  itw  mlv,  ilii'  va.-  dff*'n-iis  :  hfliiwi,] 
rt'rttH  alirtVf'  mion  the  external  iliac  vein,  whirli  (rradiiallv  |kim^i>  In  'A 
inUTiuiI  tide.     I'lacf  tlif  jMiicnt  in  a  nvumWut  (Mwition,  iIk!  niwcli 
roJascd  by  elevation  of  tlir  jK'Ivib ;   make  on  ineisjon  thrw  or  fm 
int'bort   in   letigili,  eomniencing  nbont  nn  iiieli  ami  a  half  within 
anterior  i;u]HTior  i^pine  of  the  ilium  and  on  a  level  with  tliit^  priHf.'Vv,  ai 
extendtnp  in  a  enrved  din'etion  downwanl  and  inwanl  nwirlv  paraU 
witli  l*<ni|HirtV  HgjtiiK-nl,  and  teriuiniiliiig^  an  ineli  and  a  half  above  i{ 
just  oiitHJde  of  llie  external  alidominnl  ring.     0\\  the  left:  side  it  M*ill !« 
foimd  ewiivenient  to  eoniniem-e  (lie  in(;i!*itm  int«?nially,  ai  the  vxtenml 
rinf;  and  nirry  it   npward  and  ontwanl  to  the  |>niut  indicatoi]  within 
tilt*  anterior  superior  si>ine.      Incise  llie  intepinienis  and  faseia,  tan- 
fully  avoiding  ibe  nu|)ci'liciiiJ  vpigitstric  artery  ;  (he  apoueumtiib  uf  Uic 

F10.3S3. 


X 


/  / 


Ugunra  or  llirM  »«CTB»1  IU»C  nnvrj  \mailifint  OHfi-o^ii  mttttodi :  A.  BiKiiwiiroittorcTlemslO 
It. f-anjolncd  tviHton ;  C,  1nU^Tna]ohHqai>:  p.  miuvciMlli  DudA;  JJCrcrlloneQU:  ^r 
tutvnr :  if,  Gxt.  Uia«  velu :  t,  dc«L>  »i>lin>*inc  utory  (Tnr«»). 

external  obliqne  nuiiJcle  is  now  pspne«Hl  jinil  iHvidrtl  on  a  diriN-tnr;  in 
tlie  same  manner  ilivido  thi'  Jibrf«  of  (lie  int^-rnal  oMitiue  and  trair^ 
versalis  miiBcIes  until  the  transverrailis  fawria,  rec<^nize<l  by  iIb  wliit*i 
0]>flt|Ue  appearance,  in  exi^ised ;  oautioiisly  open  thi?  mendirnnc  niw! 
inei?i*'  on  the  director;  the  peritoneum  in  now  exiiose<l  and  •■jtrdiiK^ 
detached  from  the  iliac  fo>w«,  nnil  pnshol  towanl  the  i»elvi« ;  (lie  artel 
is  rt^dily  felt  piU-tutinj;  at  (he  bottom  »»f  the  woniui,  along  the  im 
border  of  the  pmns  niiisele,  the  vein  Ijeinfj  on  the  inner  aftpect.  ' 
gtMitt<>-cniral  nerve  external ;  open  the  .sheath  anil  in^inttate  the  or 
fniiu  witliiu  uutwani  to  avoid  the  vein.     Or  the  finger  may  Iw  jk 
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into  the  internal  ring  along  ilie  8]x?mi.itic  cortl  anJ  the  iliac  fascia  miswJ 
in  tUi&  niunuer.  Other  iD('jsinii»  aw  miulf  in  tht?  ^fiurse  of  tin-  !iii«ry 
(Kig.  248,  a),  three-  inches  in  length  ;  a.  cnn-e<l  iiioiiiion  (Kig.  248,  c), 
ciHumenring  u  little  uHuve  the  spine  uf  the  Ileum,  unj  lerntiniiting  u 
little  alHtvc  the  intcnml  ecjgc  of  the  ingtiiiuil  ring;  an  incision  (Pig. 
i48,  h)  in  the  ecntiv  uf  the  space  between  the  iuteriur  i>pinc  and  the 
ttympliysis  piibii^. 

'rhe/rmornt  artery  extcnrl-s  from  Poupart's  ItgaTucnt  ^l  the  tendiuotis 
o|»ening  in  tlic  adtluctor  magnus  niu^'lu,  at  tlie  junction  of  the  iniiUlle 
ami  lower  tliinl  of  the  thigh,  in  si  line  dnwti  njiuwuy  hetweeri  the  :mte- 
rior  (in|kTior  j^pliie  of  the  ilinni  and  the  symphysisi  pubis  and  the  inner 
eide  of  tlie  itilernnl  eonilyU*. 

(o)  The  rttnimon  femoral  artery  extends  fmm  Pmiiwirt's  ligament  to 
the  origin  of  t!»e  dei-p  feninral,  iibuut  one  iiieli  and  a  half.  It  is  super- 
6rial,  being  eovereil  by  the  skin,  Hnj)erfiei:il  nnd  deep  fjix-itL',  imd  lym- 
phatic gUiml-;  the  vein  lien  un  its  inner  side,  and  the  jiiiturioi-  cniral 
ner\-c  iiulf  un  iueh  to  it-s  outer  side;  the  vciwels  lie  in  a  ennni  formed 
by  the  parting  of  the  two  layers  of  the  fascia  bto,  and  arc;  separated  by 
thi»  septum.  Half  or  three-«puirten*  of  an  int-h  below  Pouijort's  liga- 
mejit  will  be  the  most  fuvoniblc  locality  for  ligiitnre  (Fig.  253).  The 
pnlsntion  being  reeognirji'd  mi<lwny  between  the 
aulerior  superior  spine  of  the  ilium  and  the 
pnlioA,  nuike  nii  iiieisiun  two  iiielies  in  length 
over  thif  artery,  eonmieneing  over  Poupart's 
llganu'nt ;  divide  the  skin  and  cellular  tifi^ue; 
ruHc  the  fa:*4-iji  on  a  director  and  exjiuw  the 
sheath  ;  ojM'n  il.  ami  exaniin<-  for  tin;  orlgiji  of 
the  profunda  ami  (-pignstrie;  iXv^xw  the  vein  in-  C-— , 
MTUxl  and  pa.-*?*  the  needle  anjund  tlie  arter>' 
from  within  imtwanl,  ligatiug  it  almve  the  pr»K 
funda  ioninris.  The  inei.-^inn  has  been  made 
jmndlel  with  Pou[)art'.s  llgunienl.  hi  |>ersun8 
of  orilinar\'  Het^h  the  fold  of  the  gi-oin  eorre-  [,,. 
siiomls  exactly  M-ith  Ponpart'*  ligament,  but  in 
those  who  are  very  Hohy  the  fold  i^  Munewhut 
below  J'cinpiirt's  ligament,  and  .-hould  tbitt  be 
taken  as  the  guide  tu  the  <-omtneneement  of  the 
incision,  thvrv  would  he  danger  of  sipplving  the 
ligature  jnst  Ixlow  tlu-  nrigiii  of  the  profunda  ; 
it  is  udvimble  to  Ipring  the  ligament  into  view 
Iwforp  the  ligtittirc  is  applied,  and  to  jwiss  the 
needle  a  finger's  breadth  bi-low. 

(A)  The  snpertieial  femoral  artery  lies  in  n 
triangle,  Hearpa's  i4pnee,  fnrme<l  by  P»»npnil's 
ligament  above  a,"  it»  l)^l^c,  the  siirtoriiis  exter- 
nidly,  and  the  addnetor  brcvis  internally  ;  it  \»  verj'  tiUfK-rficial,  being 
covered  by  integmneiit,  the  snjKTlicial  anci  deep  fawiie,  and  Ivniphatio 
gbnds;  the  vein  U  on  the  inner  and  rflighllv  posterior  part  (l'"ig.  'io-l). 
Abduct  and  nlaec  the  thigh  on  its  external  HJiiKH-t ;  mulce  an  incision, 
eommeneing  about  four  im-hes  b^-Iow  PonjiailV  ligiunenl,  along  the  luiier 
margin  of  the  aurtorins  miusi'le,  three  inches  in  length  ;  X\v 
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:  a,Smta- 
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KL'Ullocrurcil  nerve  (Trrv us). 
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vein,  first  made  prominent  by  prf-wim-  alwve,  is*  left  to  the  inner  siilr; 
divide  the  fiuwia  latu,  a,  expos;  and  draw   uutwunl  the  iiarlorius,  f>,  nnj 

llif  sheath  of  the  ve*sfU  bcconiir- ai- 

Fic.  234.  [Kiix-nt  ;  thv  ptisiliuu  of  the  unt-n*  i* 

rtTiigniiwd  by  itH  pulsations;  o[*-iitt» 

liheath  tu  u  tmlBcieiit  exteol,  and  tin 

pitsj  thi?  nttilk',  ver\'  PuntioUfdv,  fnnu 

^vilhtn  oiit^vard  to  :iv(iid  the  v*'iii,  f  ■ 

(he  jwiint  «f  the  ueetlle  hhrmld  I- 

I'Um}  In  tliL-  urtfrv,  if,  as  the  Vr   ■ 

_  _^  eh)*oly    OH    it>t    inner   and    jK>?1eri<ir 

aK|)eet.       If   I  he    sapheintils    vein  i* 

woniidnl,  ettnipn^>iinn  bt.«iifKrtcnl  (n 

il^tn-utniHit :  if  iht'iwision  fjdicujx'd 

the  MinoriiLi,thi»i  niii?t  lK'ilniu-t)ii!<i<li. 

(r)  The    portittn    uf   the    (cuniru! 

arten'  ill  the  a|R'X  of  Siir]ia*-  r']sut- 

{Fig.  2!>o)  is  fovert-d  hy  ihc  skin,  .4ii|HTHeiiil  and  (hvp  fa^^iw,  and  «^ 

tiiritis,  and  is  ciHitaint'd  in  a  HbnxH  vmuA  ;  llie  fenioi-af  vein   lie»  im  llu- 

onter  and  pniiterior  ]inrt  nf  (Lp 
artery,  nnti  (he  lonj;  «t[il-- 
nerve  inure  extLTnuMv.  IM:- 
linih  in  )>(i>^ilion,  nnif  nuikeiinin- 
eisinnthrcH-nrfoiirini'hi-^intriiirili 
at  the  midille  of  tht>  th'n^U,  mu  du- 
Hiie  j;ieen  or  on  tlw  inner  l>"nl»T 
of  the  wirtoriH>:  nutself,  il>  uwwr 
extreinity  beirij;  six  llms,  una  ibr 
lower  two  lint!?,  from  tlw 

Fio.  260, 
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Ugaiurt  ur  rlfihi  Ibmnnil  nrlrtr  >l  npvx  of 
&artai'R  Uliiiiiili' :  .1.  tn'iln  lnt«:  if.  •■r1t»' 
rl»»:  I',  ii'Miivi'jr  loiietn:  /'.  iliontli  oi' ar- 
leiv  ,  11.  IViiiiinil  am-c}  ;  f:  lraiiililr:i  I"  iiilrh' 
nitl  MfhrnouR  rrJn:  1.  loiia  Miphcitotu 
anvv ;  2.  lutcnial  caUiiwjiis  tiervc  (Trcvif*), 


Tlin  kn  (l'in"ml  nrlcn  In  Tlnn 

(■KM. I       . 


u.iiu  uvrvu- 


border  of  thnt  tmwie,  eare  hein)*  taken  to  avnlil  the  internal  sipl 
vein,  the  eoitr^  of  uhieii  i.s  iiuiili-  apparent  hy  L'iinipn.-»siun  altuvi; ;  eJLf 
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tbe  sartorius  by  ilivMing  the  fiiscm  lata  ;  draw  it  oiihvard  ;  cxpoec  and 
ilividf!  tilt;  filiruu.4  coniiei-tiuu  tK;twtfti  tliu  viihIus  and  adiiuctur  mu.scl(»  ; 
l\w  sliMith  (if  the  Vi-s.si'1  tiDW  iiptM-iirs,  which  is  reiuiily  (iiM'itifl,  and  the 
needle  pai^sc^i  from  within  utitwam,  avoiding  (he  vein  and  long  saphenous 
litTve. 

(rf)  At  the  inferior  part  of  il^  oourse  the  femoral  artcn-  enter*  a 
I  filiriHis  t^hciiih  fornuil  hy  \\\v  iihii>us  Itunds  which  i^xltrni)  fniui  the 
I  vaRtns  interniis  to  the  adductor  nrn^iis  and  h>n^is,  having  over  it  the 
k.jKTtoriu.s  niuwie,  fiu<<.-i»;,  and  intejfiinienlH  (Fig.  2oU).  FU-x  the  thiifh  nu 
^*flic  pelvit*,  the  linii)  R't-ling  un  it.-*  extenuil  fiiirfaw;  make  an  inei.Hion 
r  thf-*'  iiinhe*  long  on  the  onter  margin  of  the  ssirtoniis  muscle,  if  ree«ig- 
|j  uizcd,  or  on  the  line  above  given  ;  tlie  skin  being  divided,  the  (*artoriiw 
rcoignizc^I,  and  the  tWia  divided  on  a  director,  two  lines  within  its 
extunial  border,  dniw  tlu*  miiwlt*  backward  and  divide  the  [wisterior 
piirl  of  itr^  slieath  ;  rhc  /-juh'c  iH-lween  the  vaslUh  inicriuis  and  luldiietor 
magnuf.  is  tu.w  n-i^igiiizcd,  which  contsiins  the  i-anal  i»f  the  arteri- ;  open 
this  ntnal  on  a  thrector,  iiiul  llie  artery  i.s  ex|MiM-«b  with  tJte  vein  (Hi  it« 
in«<ide  and  the  wiphcmHi^  nerve  on  the  ontsidc  ;  the  vcaseU  are  nnited  by 
verj*  dcuBe  celluhir  tissue,  and  great  care  is  necc*s»r>-  to  i^ilato  the  artery. 
The  uopiifi'ot  arieri/  extends  fr»«ii  the  opening  in  the  ailduetor  roag- 
nuf*  t<-i  tnv  I'lwer  ljiii\lcr  of  the  )n»plitcu?*  mn*«'le,  in  an  oblique  direction 
downward  an*!  oulwaitl.  In  the  |Hi[ili(cal  K|mef  (he 
external  mphcuutw  vi-irt  runs  jicr(M>ndir-nliirIy  in  the 
mi'dian  line  ;  (he  m'plitcid  uenc  p:tV7«.'s  down  the 
riiidilk«  of  the  ]>opliiL'al  s[xice,  suiierficiul  to,  and  on 
the  <iiitj*ide  *>f,  the  |Mi]ilitenl  ves!*U,  from  which  it  U 
seiRinitiHl  by  adlpusi'  tissue;  the  poplittnil  iirterv  i.** 
ooven-d  in  it.s  whole  cinir!*e,  and  erossiiliit  the  middle 
of  the  poplileul  ^ikkv,  by  the  ii<>plite;il  vein,  the  di- 
rection ot  which  in  vertical ;  tue  arteiy,  always  be- 
neath the  vein,  w  «(»mewliat  internal  to  it  aUive  and 
uxlernni  to  it  Ih>K>w  ;  the  veHtH.-U<  are  ctiven-d  (iu\ie- 
riorly  by  the  IwUy  of  the  semi -mem  bnintwu-  ;  below, 
thev  Jlll^s  between  the  twn  luwisnf  thega^lr*«eneniius  un  pnjJite*!  ortcry^ .). 
uiev  an-  oiTHK-cted  top'ther.  Ihmugnoiit  their  «Min^*,  vein ;  .v.  inunini  coi-- 
by  <leiisc  ecMular  tissue,  which  renders  their  «-para-  ^^"'' ■  ^•^"■■'^* 
tion  diftit'ult. 

(ri)  In  itH  npn<>r  part  make  an  inei>tion  three  inehcTt  in  length,  from 
th«  inferior  thim  of  the  thigli  ami  iKissing  along  the  external  nmrgin  iif 
the  s*>iiii-nii-inbniiuwus  niusi-le;  divide  lla-  skin  and  fjwia  :  sepanite  the 
oelluiar  tijwtue  with  the  dii-i-<^t4)r  and  Hiigt>r ;  now  ilex  the  leg,  and  the 
uerve  lirttt  npiM.-ars,  then  the  vein  on  iu>  iiisidu,  and  luctly  th<-  art4>ry ; 
pofw  the  nrt-tlte  from  within  ontwiinl. 

(6)  In  it.-*  lower  part  (Fig.  2')X)  the  patient  !<>  hud  on  hi.s  face,  and  an 
ini-Iston  made  tlinaigh  tlw?  integument  tliree  inches  long,  ^lightlv  on  tlio 
iiiH.oicIc  ni'  the  niedimi  line;  the  external  wiphenou*  vein,  r,  wliii-h  lies 
under  the  skin,  ioejirefiilly  avuidetl;  the  faM-ia,  A,\!^  dividitl,  :iiid  the  eel- 
liilar  substance  in  the  s|i!Uf  l)ctw(-<ii  the  two  Iii-ads  of  the  gastrocmJiiiiis 
w  HCjxinittHl  with  (he  linger,  cx|)<j(4iiig  the  |N>plitcal  nerve,  1,  tlw  vein,  A, 
and  most  extt-mal,  the  artery,  tr ;  the  nerve  and  vein  are  drawn  inward, 
and  lliir  neetlle  is  paA*cd  fnjni  within  untn-urd. 
Vofc  I.— <» 
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The  poaUrior  tibial  artery,  a  hniiiirli  of  the  ixijiHtPiil  arlpry,  e 
from  the  lower  border  of  the  poplitiii-*  mitt^rlp,  jn  an  obliquf  <iir«?do^ 

fnfiti  withuiit  iiiu'iini  t«>  the  unnular  liga- 
tnt'iil. ;  itH  LHiiirsL'  is  lu  ii  line  foinuicni-lni;in 
the  centre  of  tht*  jHipliU-yl  t^yaw  and  Ivnai*^ 
naling  Iwhind  the  int<'riiiil  iiiallcoUis. 

{a)  In  xXh  upner  third  tlw  arten' 
covered  by  the  tinJalU  iKiRtiens,  iJie  diiep 
aiJoneurosis,  the  woleiis,  and  tht-  pL-Jtnx-nt- 
tains.  The  liiub  being  pUiee<l  on  it>  ottlrf 
Hide,  the  kiu-e  flexeil,  make  an  iiii'iniuii  di 
least  fonr  iuche:?  in  length,  at  a  distauer  of 
t^vo-thirdtt  of  an  inch  from  the  intennl 
n  Ixinler  of  the  creKt  of  tlie  tibia  thniugh  the 
-  integuments  and  deep  fiL*cia  ;  cam-  the  in- 
dex lingrr  intn  the  wutind,  detaeh  und  ptirJi 
outward  the  ttiternal  head  of  the  gaww- 
ciieniiii.-<,  und  divide  also  the  uttut-lm>i-ut* 
of  the  HdetiiS  thiis  exp<)se»l,  from  die  pi»- 
terior  surface  of  the  (ibia;  wliil^l  an  a.*- 
si:^tant  kee|»>  this  niiiM.-le  lield  haek^tarl 
Find  outward  with  a  blunt  h«M>k,  di^nde  tht 
deep  layer  of  ajHineiiroti!*  n|H)n  a  dirwtur, 
and  searcli  for  the  ve&ael  iminediaiely  \r^ 
iHwii  «TH-r> ;  I.,  poiiiHnui  ytitiT  '<-.  neiith  ;  detaeh  the  arter>',  and  poss  the  liea- 
■lat  >-i)ii'<^'«i  iirrve:  3.  tnuKcuW  tiiif  heneiith  it  With  llieafterv  needJe. 
u"ri     ■  '•  """"'   '*'''*''^'"        (A)  In  its  middle  third  tl'ie  nrtenr  nm. 

(Kinillel  nitli  the  inner  bt^rder  oi'  the  tilnn, 
from  which  it  is  sejMirated  by  the  Hexor  longut*  digitonini  ;  it  is  iw- 
ered  by  the  internal  bortler  of  the  j>oleu*>,  it  has  vense  coniilcs  and 
the  posterior  tibial  ucn.e  is  on  itM  inner  side.  The  limb  if  placed  a* 
in  the  la.-4  p<)!*ition,  uud  an  incisinn  made  three  inehes  in  lengtli,  thnr- 
fi)iii-|lifi  of  tin  ineh  posterior  to  ihe  interna!  borrU'r  of  the  tibia;  llw 
mlegunient  and  deep  thfieia  l>cing  divided,  tlie  fore  border  ul"  tlie  gaaap- 


-^ — 3 


LlffUnn;  of  rtolii  pujilliral  f  towvr  puit  i: 


M(fM 


>.., 


fawTj 


\ 


IJl*Rirc  of  t)t^  iiMtcrlor  llMnl  «nc«r  tn  it>  tnlddtr  thini. 


cnetnius  is  nnen  and  dmwn  backward,  cxpoang  the  solcun  ;  the  fit 
this  muscle  should  be  divided  on  a  director ;  the  artery  is  now  felt 
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suliitg  about  aii  iui-Ii  from  tlie  iiiiir^ii  of  tin*  libiu ;  the  |)Mirl-ctjlorc<:I  tItM'p 
aiHiiu'iiniflis  wliirli  overlies  it;  eliviik-*!,  jiihI  (Jk'h  llie  niiisi-les  rcUixcd  l>y 
the  jXMiition  nf  tlic  limit ;  llu-  jirttrv  i."  i^^olnlt^i  tKnii  it-*  vein*,  llie  nervt.' 
Iieijif;  [irt'swcd  tu  tha  uutside ;  the  needle  ]»  pa:«!«il  from  mthoul  Inwani 
(Kig.  259). 

{e)  In  iti4  lower  tliird  tlio  ortcri'  patwe^  behind  the  internal  maHeohis^ 
nl  first  parallel  with  the  terido  Achilli«,  and  then  midway  between  the 
interiml   nmlleolu."  and  tlu-  tnlM-roxiiy 

uf  the  OS  iiilns;  it  is  very  stipcrliciiil,  Kio.  280. 

and  is  in  relation  nnteriorly  with  the  v 

tendons    of  the    tibialis    postieus   and  N^ 

Hexor  lungii.s    di^itoriini,   and    jto^te-  '    ■■ 

riorly  willi  the  jHisterior  tibial  nerve;  V^^  '^***» 
it  haii  veiiuJ  eomites  (Kip.  2G0).  The  ■■■^**^ 
I*^  heinj*  iilaeiHl  on  tt<i  external  aspeet, 
the  ttN>t  lluxed,  make  :iu  iucir^ioii,  two 
iiielies  in  leii^li,  a  finger's  breiidtl) 
pi'isterior  to  ihi-  inner  etlfre  of  the 
tibia  and  jKirHllel  with  it;  the  iiite^i- 
menti  are  dividcil ;  the  deep  fa,-tcitt 
rai^^-d  on  a  diiT'ctor,  and  a  i^mall  mass 
of  tat  n|M;ned,  whieh  will  ex|K)rie  tlie 
artery  and  the  vena;  coniites  and  the 
posterior  tibial  nerve  ;  the  i^heHtk  of 
tendoiiht  should  he  cai-efiiliy  avoidtii ;  it  should  \h'  notieo<l  that  the  artery 
sometimes  lifs  anterior  to  the  ineisiou  here  ^iven.  The  arterj' may  w 
ligiiteil  a  little  lower  bv  making  a  eurved  ineision 
one-third  of  an  iarh  bcliiti'l  tlie  external  nialleolii!*. 
At  tills  |)art  of  the  h-jr  the  atiiir'tomnseK  uf  Utr^ 
bninrhe.'*of  the  internal  fta])hen(Mwvcin  arc  numer- 
OUB,  antl  jreiientlly  run  transversely  ;  the«>  mav  be 
brou(;ht  ont  by  etiiii|»R'syiiij;  the  Inink  of  the  vein 
almve,  and  thus  lie  av<iideil,  at  least  in  part. 

The  tmterior  tihiuf  nrffnt  emerjjes  upon  the  an-  *-- 


^ 


LbcuuK  of  )M»t4Tlor  (IMnl  arteir  bcUnd 
fuiiarr  nmllrulta. 
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^ii^ 


lerior  jwrt  of  the  lep,  at  its  up|K'r  jKirl,  thninjrh  the 
interro.S8eousnienibr.tue,alx»ui  the  level  of  the  louver 
marpin  of  the  tuberosity  of  the  libia,  and  |>ii>*sert 
down  to  the  ankle,  in  a  line  drawn  from  tlie  inner 
tilde  of  the  tibulu  to  a  |Niiat  midway  between  the 
two  malhroli  ;  tin-  antrrior  tibiid  nerve  is  eloselv 
upplieil  to  the  onl^^itle  of  the  nn<-ry  tlmkugliout;  it 
way  bv  Ii}^te<l  at  any  iMiint  in  its  (H)iirt<e. 

(«)  In  iL>)iip|M?rthini(Fi;;.2Gl)thearteri-IiesIw- 
tweon  the  tibialis  anticnih  and  exieiwor  lungU8  di;fi-  ^^^  ^^^  ^-^,  ^^^^^ 
t«truni,  whieh  have  their oritrin  in  jMirt  from  the  deeii  '''^■'"i'>rtcrT<ui.iwr  ihinlj: 
tn.<via,  nonce  the  Hileriiinni'iilar  ^'ptnii)  m^  not  easily  »iiti.u« ;  r  cKtnw^i  wnn- 
reo^nize<I,  nor  are  the  miwele^  readlb'  sepumte^i.  hllw"ui.uni"'"y  'h  un- 
The  limb  beiiiK  tunii-d  inward  and  the  f.«it  ex-  u;S«tibi3'i,Pfr"'  *  "" 
tende<l,  take  a»  a  (ruide  the  line  alreatly  given,  or 

a  |t4))nl  ten  lines  to  the  outer  side  of  the  spine  nf  the  tibia,  ami  make  an 
incision  ultoiit  fmir  inches  in  length  through  the  integument;  divi<le  the 
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deep  fascia  with  a  eruuial  iucisiou  to  allo\r  of  iU  complete  sepunllnD; 
tlif  inltTimisciiIjir  sc|ttuni  i«  now  !^iifr|ii  fop,  and  nwiy  Im*  rfitijrnizcil:  (l),j 
ai*  the  fiiNt  iiiN-rmn^-iilar  space  I'rom  the  tiUia ;  (2)  t»ii  prt-^un'  trim  withitt] 
oiituiml  hy  tin*  ri-piMiiiiw  o(  ihr  othtT  iiiiim:]l's;  (.'()  l>y  llic  liirl  titnl  ai 
the  lower  piirt  of  the  wimml  the  M-hitc  Hue  nf  the  miwiihir  iiueivpjicr  ii 
moix*  utarkcd.  The  foot  beiug  Hexed,  »-|Kinite  the  ntusclc?  with  the  imlrx 
finfrcr,  iiml,  the  wound  iK-tiig  held  a|Kirt,  ex]M««  (he  arlerv  with  its  ivroj 
veins  imd  nerve,  the  latter  being  outside  ;  pass  the  needle  from  willKniti 
inward,  avoitlinj;  the  nerve. 

(h)  In  its  middle  third  the  artery  is  covered  by  the  decii  fiw-'iai 
on  the  inner  s\Ae  it  hn»t  (he  tibialis  anticu;a  m(t<K-le,  and  ou  the  exicr 
nul  tlie  extensor  h>n^LN  dj^'itonmi  and  exteu»>r  proprinK  poUiei9(Fig 
262).  The  Hnih  In-ing  plaew!  as  in  the  former  |M)r>ition,  make  t 
incision  tliix-e  ineheti  or  more  iu  leiinlh  in  tl»e  course  of  the  artcn*.  i 
alwtve  given  ;  the  M'ptnrn  iti  the  itecp  lliwiii 
liiiilinp  ihe  two  mnwles  is  roe^^nized  hy  a.  Pi«-  2lW. 

white  line ;  divide  ii  loupitutUmuly  and  also 
by  a  crucial  incision  ;  Hex  the  foot  to  rehix  c 

the  tniiscles,  and,  the  wound'bcing  separate*!  r 

by  ilniwin^' tlie  lihialis  antii-u.*,  A,  intenudly  a 

and  the  extensor  lonjjns  (li>;it"rum  an<l 
extensor  propniis  pollieis  extenially,  Uie 
nerve  1;^ met  with  mon-  ^n|K'Hieially  than  the 
arten-,  il,  with  its  veins,  c  ;  pciss  the  newllr 
t'nmi  within  outwan],  avoiding  the  nerve. 
^c)  lu  ltd  lower  tliicd  (Fig.  2<>3)  the  arleri- 
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AntitriurilblAl  artery  In  IU  middle  thJnl. 


UfCkiun-  t.i  iLkiiii  III  ii-(it.t  iiUal 

ftrtr    •   ■  -il* 

Ullli'i  lift 

mil  II  I'im 

l>oUi>.'U^  >Mat  at- 

lory,  h.ii.i  I  t'Hitf,  I, 

«m«rturi:i  '    ' 


is  covered  by  (Ik*  fawia,  and  is  ensued  hy  the  extenmr  pnipriiiK  |xi1ltcisj 
it  lies  at  fii'^t  between  the  tibialii^  aniieiis  mtiM-h!  anrl  the  t.>xlenr«>r  pnr 
priui*  pollieis,  the  hitter  musele  eroiwiiiir  to  the  inner  sitle  ;  the  aiitTy  li*. 
between  the  tendon  nf  this  miiseh*  and  lliat  "f  the  rxtrnsor  l'iiipi>  diet^ 
tonnii  :  it  'm*  :M*eonipaiii('d  hy  venaj  comileH  and  thf  anloriitr  tibial  mruV 
whieli  hen:  lies  to  the  outer  side.     The  lefz  U'lnf;  pbewl  in  a  Imri/r'nU 
[Kisitiiin,  the  foot  extended,  aud  the  tibialis  nntieus  ninR'le  reeo^Mtuu^ 
inak"-' an  iwiif'ioii  aloof;  the  external  bowler  of  that  muscle,  on  I  he  lie 
air*--ndy  indicated,  thn-c  indies  in  len^l),  but  not  e-Xtenrlin^  to  the  unnc 
lar  lijpunent  ;  ejirefnlly  ineii<»!  the  deep  lii«'ia  on  a  dini-tor.  and  find  lii 
sjkhh;  Iwlweeii   the  tibialis  anticu«  and  extcu^r  pn.ipnuc  jMllicii^ 
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sppanitc  the  two  muscles  witli  tlie  iwivx  finger;  now  flex  the  foot,  ami 
(■xi)ode  the  iii-ttTv  noting  on  the  tibiii  Mitli  ilie  nerve  «ui>erfieial  U*  it ; 
isulate  it  from  tlie  two  veinm,  and  pa**  tlie  mrdle  from  within  outward, 
tliR  ncr\'e  bein^  drawn  inwiinl.  If  the  incifion  falls  Wtwuen  the  exten- 
!ji>^r  pnipnurt  ij«)llifif'  niusolf  and  the  exteDsor  uotumiiDia  digitoruni,  the 
ligntiire  iimy  ^tJU  be  applied. 

Th<'  tiormlin  jmltA  artenf  lenninatP3  the  anterior  tibial,  and  runs  in 
a  liiH*  tlniwii  fntin  the  niiddli.-  uf  the  iT)termalle<ilni'  !!|Kie4.s  luca^tured 
from  che  extrtMuitk-s  of  tht'  in:illfMli,  |«i  the  mjijuh!  lu'tuwii  the  rir>;t  nieta- 
taixnl  hones.  It  is  covered  l>v  the  intejjiimpiiis,  fawia,  ami  im»>nno.it 
tendon  of  the  extensor  brevis  digitomm  ;  on  ite  inner  side  is  the  exten- 
sor propriui)  polliciit,  and  cxtemalty,  tlie  inner  tendon  of  the  extensor 
lonjrnit  ditrilm-um ;  on  it«  external  aspect  is  the  anterior  tibial  nerve. 
Make  an  ineiif^ion  (Fig.  264)  two  or  tlirec  inchctt  in  length  parallel  to  ibe 

Fio.  S64. 
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external  border  of  the  tendon  of  the  extenwr  propruw  polHew  miiselo; 
divide  the  skin  and  det-p  faseia  on  a  diix-etor,  and  draw  the  internal 
divi-^ion  of  the  extensor  liivvis  di^itiinim  outward,  exposinjf  the  arterj* 
and  iti  aeeom|wnyiiig  vein>i ;  the  nerve  is  on  the  out^de  j  pass  the  needle 
Itdiu  within  outward. 


Thi:  Resection  of  Bokes. 

Reitoetion  of  a  I>one,  in  |iart  or  wlnde,  i«  rtHiuired  after  injuries  which 
have  destroyed  it;;  vitiility,  or  after  dij^-ases  which  have  roulted  in  caries 
or  net^nwis,  or  in  the  removal  i>f  tumors;  but  thi-  operation  isjui^tiSablc 
only  when  it  L*  evident  lliat  resection  is  ])refendile  t«>  every  otlier 
ren)c<lial  measure.  ^\'lten  undertaken  it  musi  1h?  so  planiit^l  and 
cxL-ented  as  to  Itceonie  tlie  first  step  in  a  prucTss  of  repair  by  which 
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a  port  thiit  would  olherwiso  have  be«n  sacrifirHt  is  restored  to  UMiff 
Ic-iji    (v»nijdcto  uwfiilnrss.     Thp  KjH'rntiim   iniirt  Imj  dett'rmitiwl    Uy  I 
condition  nf  Uie  ])aUeiit  and  of  the  *liM?asiMl  fiart.     As  a  nile  llie  i>|« 
tioii  U  intlu^tod  only  whra  the  gf^nrral  health  admits,  fur  if  the  pati 
is  suffering  fn>m   a  progrewivoly   WTwting   dl-waw,  a»  tuWrculoniFs 
tiinnieiniti^,  whirli  will  tio-ewarilv  pnivf  fatal,  rfwi-linii  would  Ik*  uiiwir*-, 
«•*  ropatir  wmild   not  follow.      In  injiinrs,  lu.  giin-^hnt,  nnly  such  frsj- 
ment-i  of  houe  shonld  Iw  rcniove<-l  as  arc  nearly  or  miitc  di'taclii-d  {'nun 
thf  iiorlut^tL'iim.     In  mrics  of  n  hollow  tjone  llie  ulcer  may  )m'  thoroii^lih 
clcjuied  out  with  the  gongi'  and  tht*  cnvity  be  allowwl  to  rIo»  by  enii»- 
ulntton,  but  li'  tlie  buiip  i^  i^mnll  oxIiriMtinn  nuy  be  n(V(««ri*  tu  anrM 
tlio  pnwH'ss  at  (tnc'c.     If  a  hollow  b<tno  is  aftW-tcil  tbninglioiit.  a.s  wiili 
IK'ri'K-lili.-',  C'xt<^nud  and  internal  carieis  or  [tarlial  iri1<-nnd  :n)d  i-xU-niat 
nfi-nisiH,  fxtir{Kilii>n  of  (he  entiiv  Ixmc  may  be  n^(uinil  ii>  tlit-  •mh 
alternative  of  :ijiipnt;itii>n.     Tumors  of  bone,  if  not  nudigaant,  niibtl  lit 
removed  from  their  lomliiv,  but  if  nmligitant,  extirpation  of  the  brne 
or  wide  reseetion  is  neecssan.-. 

Rosectioii  of  a  joint  is  nticefesary  for  8ucb  (ibot  injuries  as  the  rnommi- 
nution  of  the  ends  of  the  boiK*,  or  tlie  iinpaetion  of  u  Iwll  in  the  end  of 
the  hone  in  Aurh  m-iniK-r  that  it  eannot  ha  ivniovcd  without  detttninioD 
of  tilt;  lK>ne ;  in  connxHiml  dihloi^alioii  with  exteumve  injun-  of  the  !'jA 
]Kirts,  or  ctirnplifiate*!  with  fpacture,  and  in  e^ric^  which  has  df-slriyM 
the  articular  surfaee  and  t-ontinuw  to  progress  in  spite  of  wcll-ilinvtcil 
efforts  to  contnjl   it.     Comix  mud  diflocalions  awl    fnu-lnrv-!'  invi '' ' 
joiiitit,  onet?  so  fatal  fnmi  iutlnnunaiiou,  do  not  now  always  nw*-:  .  ^ 
ex<'i>«ioi],  for  when  initl^^'ptit^  nictlicKls  luv  rigidly  enforced  frotu  the  (iqi^| 
mippnnition  does  not  m:cur.  ^H 

The  time  of  openiting  after  an  Injury,  a»  a  gtiiwhot,  should,  if  |»*- 
Biblc.  \k'  within  twenty-lour  hourH  uf  the  aenidenl,  or  primari' ;  if  it  i« 
dcliiyc'l  beyond  tliis  i>eriwl,  it  should  not  be  performwl  until  llie  inirr- 
nifdiary  stag^'  of  infltminiution  is  postied.  If  the  lM»ne  in  ne«-rMSf«l,  di« 
rule  should  Ik*  mit  Ut  utti-nipt  removal  before  eoninlele,  or  nwirly  eooi- 
plet^d,  detachment,  be«iti!*e  tlio  dead  bone  can  mrely  Iw  takt'n  out  wit" 
out  ri-moving  btailtliy  "nd  newly-formed  Imne,  and  the  new  b*mc  is 
firm  enough  iK-fort*  the  sequentrimi  ia  detached. 

The  inMi'Hiin.ui>»  re()uiret1  in  rts^ction  and  excision  may  lie  few 
nianv,  both  in  tuuiditT  ami  variety,  awroi-tling  to  the  nature  of  tlie  a 
(I)  the  knife  (Figs.  265  and  2tiGj  should  be  broad  and  firmly  art  in 

Fi(i.  3«S. 


rm.  2ft«. 


.-(..lli"  1- 


«  rough  Imndle,  wliicb  mav  or  mav  not  terminnte  in  a  iioritMtMtM 
{Fig.    266).     (2)   The    n-tnidors    niny   eonfUt   of  broad   metal   nl«» 
pniperly  cun-ed   (Fig.   267)  i»r  take   the   fonn   of  hooka;   the 
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Fio.  S67. 


art'  li'ss  liabli!  to  -ilip  uut  of  the  wound,  but  do  not  fso 
tflV'ftiiallv  optuj  it.  (3)  Thf  (wriostwtume  lakes  many 
forms  (Figs.  2(JS,  2H9);  it  is  iilwHys  a  hlinit.  inHininieni, 
and  in  its  uac  caro  mu<it  be  token  not  to  concu;!!e  the  peri> 


Pio.  -i&i. 


fiu.  mv. 


JfatMMMr.  Porloatootonies. 

_  when  it  is  desirable  tn  pragervR  it«  function.     (4)  The  Ixmc- 

cutting  ia<tnimcnts  are  numerous  and  important.    The  stmight  bone  for- 

FW.  270.  Flo.  271.  Kio.  272.  Pio.  273.  Fio.  271. 


Kiu.  275. 


cem  (Fig.  270)  U  a  inot^  uj*ful  instrument  in  the  HH-tion  of  the  small  bonoH 
Wherever  it  oui  Iw  bmujcbt  l«i  benr.  But  fretpieutly  it  is  quite  diltieult 
to  rcaeli  the  part,  wliieli  iiiav  be  more  readily 
liivided  witli  the  rin-e*-]!;;  than  the  raw  imlt'.ss 
the  bliuJes  ;i re  curved  at  a  eniisidenibU?  aujjle  ; 
in  such  eiiws  a  foreeps  curved  |Fi);>*.  271  it 
272)  will  be  fouml  !*'r\'iceable.  Tlie  Immh^ 
^nnisin);  furceps  (Figs.  273,  274),  or  rongeur, 
ir^  indis]H>iir4iblo  in  many  resetTtions,  a.s  it 
enables  the  openitor  to  wniove  projecting 
iNtrtd  nnt  iieees-ible  to  I'ther  inptnuueiit*. 
Thi'  waw  in  one  nf  its  vantni!!  fiirnis  in  ju-oi's- 
aarj'.  The  chain  saw  (Fig.  27o)  eon*ist.s  of 
B  nurnhtT  i>f  piec-es,  with  movable  artic- 
ulations, terrainiiteil  at  wic-b  extremity  by 
handler  with  wbicli  it  i^  u<irki-<l.  To  iijie 
Uiis  saw,  one  handle  is  iniioved  fniui  the 
h<")k,  and  a  nt.i-«lle,  anned  with  a  strong 
thn'nd,  is  atfjiehinl  tn  the  end;  the  needle 
w  pil<;mhI  iinihr  the  bone,  and  the  saw  drawn 
intci  it.-'  [Ki^ition,  will)  the  eiitting  eilge  iin- 
wanl,  and  llie  liundh'  i.s  then    roattaehed ;  naUnMir. 
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the  operator,  grasping  the  liiimlles,  (lra%vs  the  aaw  alte^mately  from 
to  siJe,  until  the  U>ne  is-  divuUtl :  tlicre  is  jrreat  tluiigvr  of  breaking 
saw  if  it  ifi  worked  airelesaly ;  it  shoiihl  Im-  di-awti  fn>m  niiif  to  H»ic 
stfadily,  ut  an  nnglf  of  4^i°  to  the  long  axis  of  tho  Umo.  The  sectioiw 
limy  uousi^l  of  iiictalliu  biwts  ^tning  on  ti  wirv  wilh  humUcs ;  eacl 
saw  will  act  crtiwcntly  in  wluitpvcr  direction  it  ia  held. 

Oth«r  siws,  of  pet-uliar  shajK.',  are  oftoa  useful  id  the  removal 
certain  hones,  tliuugli  nut  ahsohitely  ct^icntiul;  the  raw  (Kig.  276)  wiUi 

Flo.  876. 


6a w  ytiih  mov&lile  back. 


a  inovuhic  back  iniiy  be  used  to  advautaffe  in  most  resections  of  boB 
of  the  extremitiei^ ;  iu  the  reiuo>-al  of  the  trtiperior  maxilU  iJie  rig^it  and 
Ictl  bone  wwn  (Figti.  277,  278)  enable  tlie  operaior  to  t^parate  ita  su] 


FiQ.  277. 


Fw.  278. 


BlBhiMiaitfann. 


rior  attaohmpnt«  with  great  faeility  ;  a  email  straight  saw  (Kig.  27J))  w 
often  rt>uuireil.  and  when  it  i»  necessani*  to  uev  a  part  of  the  edge  an 
india-rubber  IiiLh?  nmy  be  dmwn  over  the  part  unused  to  prevent  in 


Flo.  279. 


Fio.SSO. 


f 


"^ 


81rmieIil-t)Mk  mw. 


Btt*  ■•'«■• 


injuring  thn  soft  ]MirtJ! ;  neeofiioually  a  saw  having  a  cimilnr  as  well  a-«  i 
straight  e*lge  (Fig-  280)  is  rt^|uircd  in  removing  sliarp   |MiinlJ)  rjr  tliiaj 
bone.s ;  a  enw  eonivah-d    in  u  ><lieatb  is  very   ui^'fui   in   i^ulM-utunK'iii'l 
(livifnion  nf  Iwnes  (G.  F.  Slirady) ;  finally,  a  saw  is  e«<c'titinl  whit-h  nar' 
he  trtken  from  its  jujsitton  (Fig.  281),  where  it  is  firmly  lield  by  a  fliriDR 
connected  with  tlie  liiindic,  and  pass^xl  under  tike  bone,  if  rtHiuirvil.  anA 
the  ends,  being  re-attachetJ  in  the  fmme,  the  bone  i.^  at*  midily  dividtd 
from  l>encath  as  from  above;  the  siw  nmy  bo  turntxl  laterally  also  or  be 
made  to  ent  in  n  curve  ;  tin*  tension  of  the  saw  ia  regulate<l  by  a  -^pntii; 
encloMHl    in   the  haiulle.     Bone  drills  for  the  intnKhirtioit  of  the  wiTf 
ituture  muct  Iw  jirovided,  imd  an  osteotrite  will  uflen  Im-  uecfssin'  (Kig. 
282).     The  gouges,  the  chisel  (Fig.  283),  and  the  mallet  (Fig.  284),  ani 
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l>einf^  ftitin'ly  rcmovtHl),  op(>n.^  Uie  jnwrt,</,  wide  nnoufrh  to  in»mimu> 
tlivni  alxnil  tin:-  Ivotjo ;  n_s  aikhi  a-i  this  is  martini nlishod,  with  the  right. 
Imiul  !<)i(k*  tlie  suw  into  tlur  .-lii(,>lil,  /i,  down  iititit  uh;  tectli  i-iig;igi:  iigutiist 
ihf  boiK';  a  nlight  (willjitioii  tif  iln'  hiimlte  i»f  (lie  «nv  with  re<iuisite 
pre*4iin'e  rurries  it  through  the  Loik-  with  remarkable  rapidity  and  Avith- 
out  woumiing  or  hrui-sing  the  (■-i)iiti;;tioii^  ^i\  thsuea. 

Thu  prfpnritiintitt  for  fhf  npfvotinn  are  a.-*  t'oMows  :  Cleanse  tht'  handit 
iind  \i\\i\ti  with  wmn,  witter,  and  imii-hru:^h  and  wuxh  tht-iu  in  i>i<-Idoridv 
soliitiim  ;  |mt  the  instninientrf  in  tlie  tniy  and  oivcr  thcin  wilh  cjirUiIie- 
a<-id  r^'ltiti'in  I  :"J0;  |in'|«trf  the  j^^thitiijii  ^if  hichldride,  I  :'2iHH),  in  the 
irrigator,  the  \\*:iter  lieing  hot.  The  pnrtM  lu  Vk-  n^H>i-atitl  shi>nld  We  aiili- 
pepticaHv  prepnre<t  «>n  the  pree<iiMig  dnv,  and  wnipfH-d  with  aseptic 
dressings.  Uind  towels,  wrung  out  *A  the  i>ichl«*ride  jsoliition,  iinunid  the 
liinl),  one  alhvve  and  one  Iwlow  tlie  point,  anil  ^nrt-iid  otheis  over  idl  the 
region  of  the  wound,  m  as  to  protect  the  hiUid!*  and  im^lruments  from 
I'tiiitiiei  with  .^lilocl  ^iiirfatiefi  or  inateriali*.  Apply  the  elastic  Imndage 
unh-ss  the  ])a.vtn  are  infillrate<l  with  piis. 

Tlie  operation  \s  as  follows;  («)  In  the  renioval  of  the  Iwjne  the 
niethtKl  (if  o|>er:iliiig  ninst  lie  ada)^ted  to  carh  jinrtienliLr  <-n.<;e.  Tii  shot 
frartiire*!  the  extirjmtion  of  fnignn-nts  must  Iw  through  oiM-nings  extend- 
ing from  the  wound  ;  in  neerosis  the  .-'inuw's  are  gui4le,s  hir  ineisioni* ;  in 
the  oxeijiionof  the  ijone  tor  morbid  growths  the  inri^ninns  must  I>e  hirgely 
iu  the  <Urcction  tl  the  tumor.  The  iueiition  iu  generjl  should  be  made 
nj*  nearly  as  ptHfiible  over  the  I«ine  tit  he  n?ninvrd  ami  jmnillel  with 
arteries,  nervcy,  ami  miirielcs.  The  ?oft  i«irts  should  not  he  destroyed, 
except  so  far  as  thi'V  have  undergone  degerienition  or  intertere  with  the 
pn:»i>er  clowire  of  the  wound.  Injuries  to  hJood-ve^-ieUnnd  ner\-es  IvHng 
in  the  track  <if  the  incit^ion  Tihould  Ik*  fccrupuhmsly  avoidetl  by  dniwing 
thcin  aside ;  muscles  and  tendons  sliouhl,  if  jiossible,  not  be  divided  nor 
their  attAehments  ineirted,  but  jthould  lie  *»t'i>anitcd  to  the  neccssarj"  extent 
with  a  bhiiit  iiiHtnuiicnt.  Thir  Ihuhi  being  itxjKfKHl,  the  ii|>cnitor  should 
preserve  in  the  woimd,  ami,  as  far  as  i»ossilde,  in  its  original  position,  the 
jHTiixteuni  of  the  b<)ne  to  be  removed,  in  onler  to  the  rennHhietion  of 
sudieient  new  bone  to  pn-serve  the  function  of  llie  jnu-t.  Tue  |H'rioHleuni 
is  best  prft*ervcd  by  first.  inci*ina;  it  to  the  extent  of  the  bone  to  be  re- 
moved, and  then  separating  it  witn  the  periosteal  knife  or  the  end  of  the 
Bcnlpcl.  The  periosteum  being  sciKinited,  the  hone  must  be  dividitl  by 
cutting  forei-ps  or  the  -aw,  and  eiu-h  [wirtiou  separately  reni<tve<I ;  if  the 
raw  ic  used,  the  soft  [uuts  shoiihl  1k'  mn-fidly  pnilei^le*!  by  eom]>res.ae»  or 
a  spatula  intnMlui'i-d  uiidernenth  the  bone.  In  some  easen  the  interior  of 
carious  (.-:ute«'lhited  Inuu^s  niuy  be  »coo|H>d  out  and  the  extenml  shell  be 
left  as  tJH'  Imsis  of  ne^v  Inme.  The  so«mui  may  In-  a  curved  chisel,  llio 
periosteal  knife,  or  otiier  instniment  which  ^-an  ho  applied  to  the  inte- 
rior id"  the  carious  <iivity. 

(/»)  In  the  reseetion  of  joints  the  openuor  should  aim  (1)  to  remove  all 
diBt^iH^  struetnn-s without  nectlletwly  wieriticing  parts;  in  ehildren,  espe- 
cially, the  epiphyses  of  bones  must  be  prcaer\-ed  with  the  most  scrupa- 
lotis  care,  to  cnmire  their  future  growth  ;  in  adnlts  the  amount  of  bone 
removed  will  always  have  ifgam  to  the  future  us»'fulnc(«  of  the  joint. 
(2)  If  the  functions  of  the  joint  are  to  be  preservinl,  iis  of  the  upiier  ex- 
tremities, the  tibroiis  structures  must  bf  emvetl  iu  their  pit^ix-r  relations; 
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the  perioslciim  mast  Iw  urtwervwl  with  thi>  attarhnicntn  lo  the  niiKuilc , 
tht'  miiHfiihr  a1tachmi?nts  must  he  wparatwl  uninjured  nr  with  the  Iwrn 
t'n^rnient.-i  al"  their  iiisscrtioris,  to  I'lisiin*  their  future  uscfultiiTss  ;  the  btiuis 
may  be  so  Hihapeil  imd  pUtced  in  [Hisition  as  to  tiiHintatii  their  buh-UI 
nmvcnioiilw,  im-MTvinp  eveu  a  u^eflU  huijj;^-^*)!!^  iit  thi*  i'Uhiw.  (3)  If  tb» 
jniiiT.  is  to  Ik'  iiiikyl<is(*<[,  as  ilic  knee,  the  iMrfwoa  uf  the  exMseil  hoof* 
niutft  lie  ui.viinitvly  applied  and  nmintniiiiKl  to  iKcnre  firm  union.  The 
bdiKw  iiiav  Ih>  inuintaiiied  in  apposition  hy  wire,  calpit,  prp|iared  n\V. 
and  hy  nails  iind  melallif  pins  drivi-n  through  the  fmgment.*.  The  *ilvrr 
wire  is,  in  geiienil.  tht  best  niati-rial  fur  that  pnrp^>t*e.  It  should  !»•■<• 
inHurled  sis  nut  tti  rtHjiiirt-  rcnmval — vi/.  after  hehip  twistcii.cnt  it  off  anJ 
turn  thi?  twiwtcd  emis  dowiiwartl  between  the  extremities  of  the  Xwntr*. 

The  treatment  of  n.>«cetioi]  wounds  should  secure  nvt,  and  fn«- 
dom  froui  irritation.  Real  is  obtained  hy  anpamtiis  adapted  to  cacb 
c»»e ;  in  gi'Qcnil  the  munova.b1o  a]>paratus  of  phister  uf  runs  \»  nwA 
aviiihd>U>  and  iL--r-rnl.  Though  these  wounds  usually  heal  by  gnuiulft- 
tion,  yet  by  careful  attention  to  the  use  of  anti^-pties  ^tnppnnition  nuy 
be  entirely  prevenleiJ.  They  an?  |H'c-uIiarly  liaiile  to  be  poi«ined  Iij 
septic  ferniurit.s  frtini  tJie  imlrefaetive  matters  alR-ady  existing;  in  ttit 
wound,  The  dressings  snonld,  therefore,  Ije  scrupulously  untiJ^-piir 
thn>u;;liout.  the  stape  preeeilin^  ^nmiilatioii  and  sul)sec|uently  to  mAx 
deprec  as  will  protect  the  prannlalions  fmm  any  infeetioiis  mutter  wliich 
may  enter  or  form  in  the  wound.  Irrigate  the  wound  aftrr  the  niH'ratJiin 
with  biehloride  solution,  1  :  2000;  remove  every  jmnieh?  of  deail  tisj-oe; 
apply  drains  to  cverj-reresA  which  will  retain  fluids  ;  and  cIo!>e  thewnund 
with  »ulure}«  t4>  the  rulle?>l  e.\tent  pmetic-able.  Apply  iodofonn  ilrepsin).*! 
covered  with  bandnges  of  bichloride  or  nirboIiwHl  (*auze,  and  finftllv  iwn 
or  three  luyers  of  pla*ter-of-l*uris  bandajjes.  l{e-dn\<=,*  at  iiil«'r\uli»  (•f 
several  days  only,  or  when  there  aru  indications  of  di.siurl>anees  in  lin 
wound. 

»ONES    AS1>  JOISTS  OF  THE   tTPPEIl    EXTRKMITIES. 

Resection  is  to  !>e  preferivil  to  amputation  in  the  greater  nnmt 
Icjiions  of  the  up[K*r  extremities,  a^^  the  prinei]ml  function  involve 
of  i]i(il)ilit\'. 

Tlie  phalanr/ts  may  be  rc»>ctcd  Id  part  or  whole,  but  (he  n^ulttsi 
not  always  favondde,  f»wing  to  tlie  sttlfnei»,  shortening,  ami  ilefnmiiC 
which  so  often  follow.  The  incisions  should  be  on  the  sidi'  of  the  Join 
to  be  exci.se^l.  Kfl'orts  should  lie  made  to  pn,'serve  the  |»erir»!stenni  witbJ 
view  to  the  pnnhn-tion  of  tiew  Iioik'  in  ilir  sluifls  of  the  twines  tliot  \m 
been  removed.  In  the  after-lrt^atnient  apply  a  t^plint  to  the  palnmr 
faec,  and  make  such  extension  as  will  niaintiiin  the  full  length  of 
phnlunv.  The  entire  j>halanx  is  removed  hy  an  incision  over  the  f.Ii 
of  till-  bone  on  the  side;  the  tendoiw  Iwing  raised,  intnxhii-e  llie 
fi)n*ep8,  divide  the  bone,  and  remove  the  two  halves  .ii'iMiralely  at  the 
artieulation.  In  removing  the  third  or  ungmd  phalanx  make  on  th* 
palmar  stirfaee  a  double  T-ineisioii,  one  end  eiirnv|Miiidiiig  Ut  llie  artii'^ 
uktion,  the  otlier  to  the  extn-mity  of  the  finger;  denude  the  phnluni 
from  the  end  toward  its  Ijaae,  the  nail  remaining  inbtct. 

7V«r  MvtnatriKit  Boiwn. — The   snju'rficial    i-ondition    of  tho  dwnd 
aspect  of  tlie;^  bones  and  tho  impoitant  anatomical  rtdatioD;*  of  thor 
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jHilniar  surfaww  require  tliut  all  opcratiotifi  for  thear  excision  be  com- 
moiKwd  on  thf  posterior  |Mirt  nr  norsiini. 

(«)  Tlif  cutiii!  IxniL-  i^  n.'iiiovttl  ns  foMowe :  Make  an  incision  along 
Ihe  (lorenl  wirfnw  of  ilu*  (hini  and  fourth  meta«ir]»il  iMmc",  iivouling 
the  extfiisor  teinl^>iitf,  antl  on  the  nwlial  mh  of  tlie  imxxhkI  and  ulnar  ^ide 
uf  (he  fii1:h  ;  drnw  t)H>  cxiriii^ir  tendon  on  one  ^lide  and  relieve  the  i^ides 
of  the  lionp  of  the  soft  p.'irt.'^ ;  sit«tnUe  thr  periostenm  a»  much  a,-*  puasi- 
hle  and  divide  the  centre  with  tin*  Ixmt; 

forcei>t<  ( Fig.  "291)  or  with  the  ehnin  miw,  Fio.  292. 

the  soft  |iMrti«  heinji  proterted  l>_v  a  eom-  . 

pn«!t  or  S|(atulii ;  the  fra^raenb*  are  then  \ 

seitarately  elevatt^l,  and  disartieulatt-d 
with  llie  |R>inl  of  the  knife  (Fijj.  2!t2). 
TTiis  o[K!Rilion  tmiy  be  variously  niodi- 


Fi.i.  -isi. 


/ 


W 
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Rt*w.11ou  i>f  the  imixlnial  «nil. 


flwl,  aeconlin^  to  the  enmlition  of  the  psirt  jifreehtl.  Whfli  lliere  is 
much  ?iwc-lling-  mnkt.'  a  short  lateral  iucision  at  «K-h  exlreniilv  of  the 
lonfritudinal  eut.  The  ineii?ion  niav  ultrii  he  iniide  llet^^'tH■n  the  tendooA 
of  tlie  long  and  short  extensors  on  (lie  rlorsino  ii\on^  the  nidial  l>ordcr. 
In  reseetion  of    tliu  metatsirpal  tlie  cut  may  he  a  T  or  an   L 

{fi)  The  Hhaft  if  n-nuive*!  I>v  a  loii;;itiiilin:il  iiici-iimi  on  (he  radial 
honler  of  the  fir»(  and  si'<-ond,  on  the  ulnar  IhiiiUt  of  the  tifth,  and  tite 
dnrsil  Hirliiee  of  the  thinl  and  fnuiih  ;  enrefnily  avoid  the  extensor 
tendons,  and  with  a  ehain  saw  or  cutting  forcep:^  ilivide  at  two  [mints 
the  deiuidetl  Ixme. 

{r)  Tiie  proximal  jnrtion  of  the  hone  ifi  rei^eeted  liy  n  hin<<:itndinnl 
incision  (»ver  tlie  upjH-r  extreaiilv  of  the  nielaenr|ml  hi>ne;  iivnid  tlie 
exteii<Kor  tendon,  sejwinile  tlie  wift  parts  fnan  the  cid^t*  of  the  Ixme ; 
divide  the  hone  at  the  re<-]iM.sit^'  imint  witli  hour  fi)n'e|>s  or  with  the 
mWf  after  l»eing  iM>Iat«<l  fn»ni  the  soft  partf,  and  a!«  far  as  |>o«ftib1e 
from  the  [leriosteuni ;  wize  lite  fnifjnu-nt  v.ilh  the  (onH-iiH;  nib^-  it 
from  its  l>eil  (Kig.  292),  and  di-^irtienlaTr  the  joint  with  tite  [xiint  of 
the  knife. 

{(i)  in  complete  re^irtiun  the  extremity  of  the  nielaearpal  tmue  and 
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its  corresponding  t-Hrpitl  Ixtiic  are  reniuved  by  a  single  loiigitiuIiDtil , 
incipicn  iiiiuIl-  i»ver  the  sii|iiTior  extreiuily  of  the  metacarpal  Ix'iie,  wlijcd  • 
ir;  iUrnu<I<-(l  ol'  suft  |Hirth  tiiul  huwti  at  \\w.  iiropcr  [KiJnt :  i-einuve  tiu» 
[Nurt  at  it?)  articiiliition,  ancl  then  cxtirpcit*.'  ttie  carpal  )m>ih'. 


1 


(r)  Thff  plmlanpt'ol  extremity  of  the  uu!taeui')ial  Uine  of  the  tli 
U  romovwl  tliii>  :  Make  an  inri.-^iim  on  ita  doisiil  ^urfart* ;  <lniw  n-idc  iht 
exteiirtor  tfudonv  <-art'fiiII_v  ;  divli-te  with  a  chaiu  f«w  at  the  ]>t»per  ixiinl; 
M'izc  t\\v  (IJytiiH'd  pnrtlou  with  the  forci-]):^,  hring  it  forvvanl  ami  exijov 
t)ie  iniienhir  extremity  with  the  point  of  the  knife,  )>y  whirh  it  u*  rcncUIr 
disurtienlate*!. 

Tlie  jffuitnntfraf  JointM  t^honld  Iw  excibcd  l»y  iin  incision  along  the  wdf, 
s^li^htly  (^nnvex  downward  ;  through  a  single  inei»>ion  the  extreniiti 
the  lione»i  may  often  be  reuebed  and  excise<l  by  tnniing  them  outv 
In  tlie  Irt-iitnieiit  make  sidlieient  extetL-iion  by  mcani^  of  a  |HiIniar  s 
to  keep  the  Iwneg  apart,  aud  begin  jKiMive  flexion  as  soon  as   rv\Kih 
estahliribed. 

The  Dutacfirpo-phatartfftaljomtg  shouk!  be  excised  by  dorml  ineu 
along  the  margin  of  the  exlejiwir  tendons,  wbicb  must  l>e  drawn  «iD  twit 
side;  the  arlii-uliir  nnrfiires  being  olearMl.  eseiw  them  with  rutting  fll^ 
ce[w,  a  fine  sjiw,  or  chain  siiw.     The  ti'eatment  i*^  the  sinie  iw  after  u-. 
cUion  nf  the  pliHlangeal  joints.  ^H 

The  ln■i^<^-J^>hti  U  proiterly  liiiiitetl  In  the  articular  end  of  tht'  raflH 
and  the  fir*t  row  of  «tr]ial».  But  excision  at  the  wrisl  uiuludt^  tlu- 
removal,  not  only  of  tbe  mdins  and  first  row  of  caqinl  Imne^,  hut  of 
a  pnrt  or  whole  of  the  enils  of  the  radius  and  ulim.  a  |»nrt  or  wlwlf 
of  the  niriniH,  tbe  nnixinial  emls  <if  the  mclai-arjuil  lutnci^.  ur  all  vi'  tlii-w 
nt  once.  The  nidiiw^irpsil  .-irlicnlarion  !.•»  foniic<l  lictwcen  the  nuliii* 
and  triangidur  tihnhKmrtilage  above  and  the  tieaplioid,  ^niilunar,  juhI 
euneiform  bonci*  below;  the  iiLr|Kil  urtieulatioUiS  are  arthniidnl ;  llv 
avnovinl  »ac»  arc  no  armnged  timt  (heir  eomnuniii'ation?  arc  limiti^d: 
triif*  aiiatoniiojil  ]*eeuliarity  Rhonlrt  Ix*  renieniliercd  in  the  effort  to  re-mon 
I>orlion-s  oi'  the  carpus,  as  it  is  d<simble  not  to  o[x?ii  thoHe  ravitiesftr- 
tlier  than  i*  aVitioliitely  nei^Hnary  ;  tlw  ligaments  are  dorMil,  jiolmar,  uA 
iulerosineouK. 

There  are  sevenil  nietbods  of  o|M'nition,  but  those  devised  liy  I 
Oilier,  and  lloeekel  are  tti  Ik*  preferred. 

(rt)  Lister's  exeis^ion  of  the  entire  wrist  (xinsista  of  a  SL>ries  of 
tions,  each  of  which  nnist  l>e  executed  with  wmpulons  rtirc,  on  fol 
Hn'iik  down  adhesions  of  tendons  by  frtn-ly  moving  all  tbe  artteu' 
of  the  band;  commence  the  first  incision  al  the  middle  of  tlw  d 
aspect  of  tbe  radius,  A  (Fig.  21*3)  on  a  level  with  the  styloid  |» 
cnrry  it  to-ward  the  inner  i*ide  of  the  metacnrpo-phulangral  ortieulfltimi 
of  the  thumb,  running  parallel  in   tJii.s  courite  to  the  exteil!>or  Mvnnili 
iuternodii ;  on  n.-achiiig  the  tine  of  tbe  radial  bonier  of  the  sei-und  tni-la*  j 
rarfHil    bune  carr^'  it  tlownward  longitudinally   half  1  he   length  <>f  ^n 
Imhu'.iIic  mdiHl  arU-rv  lying  farther  to  the  outer  side  of  tbe  linibidcwl 
the  Hift  [HirlH  from  the  iMme  at  the  nidial  side  of  the  ini'ision,  t^c  kuifr 
JH'ing  gmderl  by  the  thumb-nail  ;  <lividc  tbe  tendon  of  the  exteii^<ir  mrpi 
radintis  tongiur  at  its  insertion  into  tbe  base  of  tbe  Mx^uid  iiietaiarTal 
bone,  am)  niise  it  along  with  that  uf  tbe  exten*t>r  carpi  nidiali-  bn'vuff, 
previously  cut  across,  and  the  exteuoor  «ceundi  intenuKlii,  while  the  rtdili 
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18  thrust  gomewhat  outMiint ;  s<-|N)r»tt.>  the-  tm|K'zium  fmtu  tlie  real  of  ttie 
carpus  by  cutting  forct-ps  Jipplicd  in  ihe  lint;  witli  tin;  loii^iiidinul  |i;irt 
of  the  iiicii4U»ii ;  leaving  the  trape- 
eiuni  ill  (Hi^itiim  until  the  reist  uf 
tliL>  carpii»  is  taken  away,  di>*dect 
th<>  8ofi  unrtti  nil  tht!  uhmr  Kide  of 
the  incision  from  tho  i*nq»us  a«  far 
a*  convL-ntcDt,  thi>  liaml  hein^^  In^nt 
boi'k  t*j  n'lax  tlit-  «'\t«-nNir  U-ridntm 
of  the  fingcn* ;  ixmtmpn'v?  the  nec- 
oDd  inci!>4on,  Jt  (Fi|>.  2i*3\  on  the 
pahuar  sftirtiicc,  at  leost  two  indies 
ahovi;  thi;  end  of  the  ulna,  imme- 
diately aiiteritir  to  the  tioue,  and 
carry  it  ilownwani  hrtwwn  th<! 
bone  and  lU>.'cor  fuqii  ulnarit>,  and 
on  in  a  stniight  lini-  as  tiir  us  the- 
middle  of  the  tifth  nietai-arjKil  Ixme 
on  itr'  ]talinnr  u^jicH ;  raise-  the 
dorsal  li|>,  ent  the  ext*-nsor  wirpi 
ulnaris  al  its  iiiM.-rtiogi  into  ihe 
fifth  incljii-ar|Nil  Ixnif,  and  ditwcrt 
it  from   its  jjroovr    in    the   ulna 

without  iMilutiii};  it  from  iIil-  iul4.>^rumentEi :  i^.-pamte  tlu>  extt-UKorM  of  the 
finp?^  fnini  the  (.-arixiH,  and  divide  tlie  dor«d  and  interna!  latenil  liga- 
ment!' of  the  wrist-juint  ;  leave  the  cimnecticm*  vi'  the  tendons  with  the 
ratlins  nndii*tnrl)c<I ;  now  clear  the  untertor  ^'urfiiee  of  the  uinu  l>y  cuttinf^ 
towani  the  Intno,  avnjdinjr  tlio  arter>-  and  nerve;  o|H*n  tlie  articulation 
of  the  pisiform  hone,  and  M-|ianite  the  flexor  tendons  from  the  car- 
pus, the  hiind  Iwinff  dcprcs.<«ed  to  relax  them  ;  clip  thnm^h  the  hn<w>  of 
the  pnK-ess  of  the  uncifonri  U>ne  with  ]>liers,  hot  avoid  carrying  the 
knife  litrlher  down  the  hand  tlinn  tiie  Iku^'h  of  the  nietae!ir|i:d  iHines ; 
divide  the  anteriiir  li^intent.  of  the  wrist-joinl  ;  scfMirsitc  the  c:irpiis  from 
tlie  aietat^arpus  with  eutting  pHers.  and  extnict  the  carpus  with  MH|ue8- 
tnini  fiircept«  thmu^rh  the  ulnar  incision,  diviiling  any  1  igiinientouH 
attachments;  iW  articular  ends  of  the  radius  and  ulna  may  l>e  pro- 
truUcd  at  the  ulnar  ineisiiin  and  excised ;  divi<le  the  ulna  ohli((uely  with 
a  small  saw  iio  as  to  take  away  the  cartilaj!;e-covercd  ronndwl  jiart  over 
which  the  ra<liu«  nweeph  while  the  hase  of  the  styloid  pnxv?.-  Is  retaimnl ; 
clear  the  radius  sntlii'ictitly  to  remove  the  artictdar  surface  ;  if  the  iriirira 
in  flight,  n.'-move  a  thin  slice  without  di>tnrbinj;  tlie  Icndiins  in  their 
groovcB  on  the  hack  of  tlie  l»one ;  clip  away  tlie  articular  (iicet  of  tlie 
ulna  with  Inme  forceps  applied  lonfjitniiinwlly  ;  if  the  caries  is  extensive, 
remove  fre«'ly  all  (he  diM<i!^e<1  Ume  with  jdiers  and  jjtiiijre ;  examine  the 
nietaciir|iid  I^nes  ami  excise  the  artieular  surliices  only  if  they  are  sound, 
and  mon>  extensively  if  <lise:M'tl ;  next  sciz<*  the  Irapezinm  with  stronjr 
forccpri,  and  disKcel  it  out  without  <iuttiii>;  the  ti^ndon  of  the  flexor  carpi 
radialis^  and  excise  the  end  of  the  metacarpal  Itnnc  ;  clip  off  the  articular 
facet  of  the  pisiiitnn  bone,  and,  if  sound,  leave  the  reniauidcr  in  |H>sition  ; 
close  ihe  niilial  incision  tirnity  lhr<>ii;^hiHit  with  sntures,  and  alnt  the  cndtt 
of  the  ulnar  incision,  but  tlie  middle  must  l>r  kc|)t  ojkji  hy  iiiceiw  of  Itnt 
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iiitPrtihioixi  li^rhtly  to  give  i^fip|X)rt  to  the  exteusor  tendons  and  afford  free  | 
t'scaiH-  cf  diR'liiiTf^'^ 

(/>)  In  liiitvkt'I's  operation  the  iii(;ii4ion  may  be  made  from  the  niidille 
nf  the  ulnar  Iwrder  of  the  met^ic'Ui'jiul  Ixmv  of  llit*  index  linger  iipn^ird  ' 
tu  ilie  middle  of  the  d<irtial  surface  of  the  epiphvi^es  nf  the  mduts^^U 
(Fig.  293),  cro«Ming  t<>  the  ulnar  oide  of  the  fxien!<or  raqii  tdnati*  ti6^| 
insertion  iiitii  tiie  Itase  uf  the  third  inctne:ir|ial  hone,  and  diviilin^'' 4m^ 
dor-«il  lipmu'iit  of  the  rtirpiis  hetween  rhr  rendon*  nf  (lip  long  fxtt'djwr 
of  the  ihitnib  and  tlie  exten.»or  indiei^  :  the  )<ofl  pnrt^  l>ein^  nuMd 
through  thiH  ineihiiun  by  oirefnl  nianiputatinti  uf  the  hand,  the 
bones  may  he  i-emoved,  one  by  one,  by  dividing  the  ltg:itiients  w 
bind  them  together  and  to  other  boneii. 

(f)  <.)llier  makes  an  inei!*i4>n,  ('(Fig.  29^),  fmni  iin  inrh  helow 
etylold  pr«K'C!*8  of  the  mdiiw  upwani  along  ihe  fxtumal  l»c»nh*r  of 
Imne,  to  ii  Hiitlieienl  extent ;  a  bniiich  of  the  nidtJil  nerve  iteing 
served,  the  extensor  tendonii  of  the  thumb  are  exposed  and  tlniun  jiiiJr 
and  the  insertion  of  the  8ni)eri»r  hmgns  exjuvy?*).     With  a  |H^riosteii' 
di'tjirh  the  tendon  of  tlie  supinator;  denude  the  end  of  the  nidin^  of 
|M'rirHt<>uni  and  l>end  tlie  rarytuti  fon-il>ly  inwani,  diiihjcaliiig  tin-  head 
the  nidiiis  nut^vard.     i\.il:ei'  ^e[Mimting  the  fibrotiH  attachment)*  exelse 
requisite  ainotmt.     The  end  of  the  nliu)  niiiy  be  reaehcfi  through 
eaute  wound,  or  an  iueisiou  along  tlie  inner  border  will  expun?  i 

Tlie  after-treatment  must  1h*  purKtHHl  with  due  n^f ignition  of 
fnet  that  tlie  new  joint  at  the  wrist  is  prwhiewl  by  an  appro xinuit ion 
the  liones  of  the  forearm  and  of  (he  metararpus  [Rirtly  by  >luirteai 
of  the  limb  and  [Wirtly  by  the  gntwlti  nf  new  b<inc  fmm   the  divi 
enils ;  with   prom-r  eiire,  p<'rreet  symmetry  of  the  hand  iiui  Hlway« 
ensun-d,  for  iw  the  nalius  and  ulna  above  and  the  metmnqm-t  liehtvr 
divided    in   ]iandlel   Iine!<,   the  ^'hrinkinf;  of  the   new  ninterial   ttetw 
tlii'ni  drans  rhe  hand  eipially  ninvitn)  louanl  the  fbrt^ami  :  iIk*  fu 
slioidd  aim  to  niiiintiiiti  flexibility  of  the  lingert*  by  fn*qnfjiilv  tnuvii^ 
them,  and  at  the  Ktnie  time  to  pHK-ure  tirmmisd  of  the  «Ti-"t  by  keei'ini' 
it  f^eenrely  (ixeil  dririiig  the  pnR-e-srt  of  (MUsolidation.     Th«-se   indf 
are  met  by  placing  tlie  limb  on  Lister's  e[>liut  (Kig.  2y4),  whi.h  .  < 
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of  an  ohtu(<e-angleil  piece  of  thiek  cork  atinehed  to  a  Aplipt,  with  a  vv 
\tar  of  cork  nttaelied  to  the  under  surliiee  ntioiit  the  h^vel  of  tlie  knuekt 
tm  the  s|dint  the  haiul  lie?  aemi-flexitl,  it.**  natural  |Hi«nlinn,  the  C»( 
midway  Itetween  the  extremes  of  llexion  and  cxten^iion,  into  Hhit-h  il 
iieei's^iry  to  bring  them  in  t lie  daily  pat^ive  moveineiit/^ ;  the  tliumb^ 
to  be  kept  from  the  index  linger  by  a  pa<l  of  eottoti  rnainCiinrd  l»ctwi 
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them  ;  flrxinn  nml  extpntiioii  of  ihe  fiitgim  iihniiUI  be  oommoncnd  on  the 
Mtv.nd  day  whi-thtT  inilrtiuniatifin  lui-;  !iiil>«ii(lf<l  or  not,  and  rontinuod 
daily,  varli  firigur  Iwinj;  ll^'.\l.'d  juul  exlfinIiHl  to  the  t^lU■^td^.■g^t.■«  iM»N-ihle 
ill  li«ill.l»,  (iin.'  heiii^  Ijikcti  thai- the  niciai-ariKil  iHtue  ronciTiiwI  is  hfhl 
hieady ;  pmiuitton  and  i^upinntiuD  iuu.-4t  nut  Ih>  ni^k-ctvd,  iiud,  h&  tlic 
wri:^  a»|uircs  lirnitic-aK,  flexion  uiid  extension,  lulductiuu  and  ubduetton, 
shoidd  ne  ncrajtioiially  eDctmraKisi ;  paj^sive  motion  must  be  continued 
until  there  is  no  longer  a  U-ndenev  Ut  coutniot  adhesions 

Tht-  raiiiim  amy  Ih*  rt-secteil  tor  neeriKsis  with  exeellent  reimltfi,  llie 
inoiijdity  Ia-iiii;  xniall  aixl  t\w  H>^'(uliw^  of  the  hand  and  wHi-it  l>eing 
well  prt-MTvi-fh  In  llie  artcr-ti-witMient  neciire  nvl  by  a  wire,  tin,  or 
•uih--lrather  »:plint  npplie<l  tu  llio  iimer  Rurfiire  of  the  anii  and  forc-arni, 
aii<)  a-M.'  iodoform  dix-s<ings. 

{«)  The  lower  extremity  is  bnKid,  uf  a  qiiiidrilalenil  form,  Imviii^two 
ftfticnlar  snrfhee*,  one  eoncave,  on  the  lower  purr,  for  articulation  with 
the  «i»phoid  and  M'iniliinnr  boncw;  the  other,  on  the  inner  side,  narrow 
and  concave,  to  articulate  with  the  lower  end  of  the  ulna.  .Make  a 
tnu};itudinal  ineiKJun  along  the  radiuH  on  ita  external  anterior  border 
(Fi)^.  2i)-~i),  extending  (hiwnu'ard  in  a  {Hiint  <)p|KMil£  and  a  little  Ix^hind 
tin-  styloid  iiroccsrt ;  if  mt-cfwary,  add  two 
tvnuiiuil  ineii^i'ins  at  the  extn'mities  of  the 
firwt  itiie  ;  retnove  tlie  [K'ni i-iteum ,  and  make 
nH-ctiiio  of  hone  by  meaiii^  of  llie  chaiii-^aw  j 
i.'^olutc  the  lower  |Mirt  of  the  mdius  fnim  ite 
attuehiuent<4  at  the  radio-i-arpnl  nrticulution, 
wilhoiit  injury  (u  the  artery  ('/),  nerves,  or 
tendon-x. 

(6)  Fi»r  the  middle  [wirtion  make  a  long 
f^traight  iiu-i^ion  oti  the  external  aspeet  of 
the  bone  parallel  M-ith  it;*  »hafi ;  denude  the 
bone,  divide  it  at  the  two  potntu  selei^ted, 
and  raise  ibe  fnigincnt  fmni  itrf  U-d,  Iwiv- 
ing  the  ]wnostenin. 

(r)  The  heail  of  the  nulius  y  <]uil^  HU{)erlieial  on  ita  }ioi?lerior  part 
and  snrronnde*!  hv  the  orhieular  ligament,  which  retiin?  it  in  the  lewer 
sigmoid  eavity  nf  the  ulna.  KeMVt  hy  making  a  straight  ineision  on  the 
IHiyite-rior  and  extenui]  jHirt  <if  llie  arm  over  the  bone,  divide  the  bone 
(3mtionj«ly,  and  mis*-  it  from  its  artienlation  by  cutting  the  ligamenls 
with  the  jKiiiit  of  the  knife. 

iff)  In  excision  of  the  entire  nnlins  make  an  ineision  ali«ig  the  onter 
uurfaif  of  the  nulius  from  the  i*tyloid  proee»8  to  the  Iiuad  of  the  U»iie  at 
the  elbow-joint ;  divide  the  faseiii  olong  the  ontcr  bonier  of  the  snpiiiat4ir 
longiis  raitsele,  and  ^panite  the  ninseles  along  ihii*  line  down  to  the 
Ixiiie ;  ineie*  the  [K-rii.»steuni  the  length  of  the  wound  and  .H^jxinUe  it 
from  the  Ixme  ;  divide  the  Ixine  in  tlic  niiddh*  and  remove  «ieh  exln-m- 
ity  seimiTttely, 

The  u/nn,  like  the  padlus,  may  Ih-  rewried  for  mrrosir'  with  very 
fiivonible  rcAnlt-*,  lH>lh  in  regard  to  niortulily  and  usefulness  of  the  limb; 
but  for  ithot  injuries  (he  mortality  i*  in  the  aggrt^ite  augmented  by  ope- 
rative interfereiiiv,  ex(x']it  when  anti!^(>|>ties  are  employed.  The  ufter- 
treiittncnt  is  the  same  as  in  re^ectionx  of  the  mdius. 
VtuL— M 
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Ronoval  of  the  lower  extremity  aiid  iliu  middle  {Nirtiaa  of  the  shafi 
is  eflixiod  by  the  liame  mciluxlis  ii.s  thiwe  givfii  fur  tin*  radius. 

Tlie  upi)er  extremity,  including  lite  olwranon,  is  ex^n'teil  ««  ftillowii: 
Make  a,  lotif^ittidinal  incision,  five  inches  in  Icnrfh,  over  die  middle  of 
the  olwraniiu,  extending  three  inches  aUivc  and  two  below  it,  peneti 
ing  to  tlie  Ihmic  ;  divide  the  triceps  tcndtm  at  it?*  imwrtion  toward  elt 
pdge,  ran'  bcinp  taken  tn  avoid  euttinj;  aerofW  the  aponeuruMs,  whichl 
(.vntiuuniis  fruin  llit  wlges  of  the  tendon  over  the  ninwcle*  lying  on 
pcwtyrior  port  of  the  forearm  and  inserted  into  the  etlfn-s  of  tin?  olw 
non ;  di^(«H!t  np  these  in.'*crtion.'*  of  the  fibvia,  as  well  as  the  oripiwj 
the  muscles  beneath  it,  fnrm  the  bone  to  the  extent  of  nearly  t^vo  Inc) 
which  allows  the  olwranon  t<i  be  expotswl,  when  the  eilges  of  ihi'  ineiMD 
may  be  tlrawn  asnnder  over  the  condyles,  Immd,  enrved  iT^patnlie  U*inz 
used  for  this  purjJOHc ;  with  the  ampntatinp  njw  cut  thronph  one-hall 
the  thieliiiess  of  the  houe ;  complete  tiie  section  with  a  fine  saw, 
which  seiHirate  completely  with  a  chisel  and  mallet. 

The  entire  ulna  may  be  removed  by  the  foUowing  mrthod  : 
the  limb  inwanl  fi-om  the  shonlder-joiiit,  and  cjiny  the  pronation  of 
forearm  f*o  far  iis  to  taus*'  the  pidm  of  the  luni«l  to  look  (lireetly  i.Kitwa 
Blifjhtly  tlex  the  ellwiw-joint  and  elevate  the  hanii ;  thi:*  twisted  jMwit 
place?^  the  nimi  a|M.>n  tlie  jwsterior  and  outer  a8i»ect  of  tl>e  foreami, 
renders   it   nioiv  «ifiily  aeeeAwble ;  the  limb  thus  placed,  the  asi'ist 
mntntniuinf;  the  arm  and  forearm  steadily,  make  an  incision  alooft 
posterior  and  inner  u^|>e(;t  of  tlie  ulna,  eomineneinff  at  the  lower  ]iar1  n 
Its  i^iuin'i-ior  tliinl  and  exteridiiif;  downwaixl  to  a  |wini  over  the  extn-niiiv 
of  the  styloi*!  pri.K'css,  make  a  transverw  incision,  about  an  ineh  loc 
fnmi  tlie  lower  extremity  of  the  first  incision,  detach  the  tendon  of 
exieniwr  caq>i  nlnaris  from  it«  groove  on  the  lower  part  of  the  ul^ 
the  ulnar  ai-ten,'  and  nerve  iM'injj  rarcfnlly  avoidinl ;  divide  the  Inioel 
the  lower  part,  of  iJie  miihlle  thirrl,  ami  si-jwirnte  the  lower  and  uiijw 
fi-agiuonts  from   tlicir  articular  connections  a*  in  tlie  removal  of 
biuu>»  alreiwly  dewribed. 

The  nvf  tun  an<\  uhm  maybe  removed  trj^thrr,  and  if  the  perio^t«« 
renioina  a  useful  limb  may  result.  Make  a  straight  incision  the  ent 
length  of  each  bone  on  tlie  dornil  surfaces,  separate  the  muscles,  and 
when  the  bone  is  reached  raise  the  |x'riosteuni  and  detat-Ii  the  articular 
exlrennties;  keep  tlie  lind)  well  extimied  during  the  nftcr-trealmenl. 

The  ffhntr -joint  has  two  motions,  flexi<in  and  extension,  which  an* 
limitetl  to  the  U»cking  of  the  coronoid  an<l  olecranon  processes  in  it 
rosf)e«Hive  fo^sa-  of  the  hunienis.  The  usefulnew  of  the  joint  after  cirf 
ion  dejH'nds  upon  the  pfrfcetion  of  the  hinge-  or  antero-posterior  motid 
The  extreme  conditions  in  which  it  may  lie  lefl  are  ankylosis  and  a  f 
like  or  diuigle-joint  aclifin.  Though  in  both  eaaes  the  Itmb  is  often 
nseful.yet  eveni- effort,  should  Im-  made  to  avoid  snch  result«i.  Al 
treatment  lias  much  to  do  with  the  prevention  of  ankylosis,  but,  in 
end,  the  extent  of  exseetion  determines  the  dc^jree  of  mobility,  and 
the  power  of  controlling  it ;  if  t<w)  little  is  taken  away,  then*  will 
nivire  or  ]e^  eomplete  ankylosis,  and  if  too  much,  there  will  he 
relaxation  of  the  niii»<'les  ai!t  to  prevent  llit-ir  cfTieient  action  :  exoisKi  _ 
wliicb  have  given  the  best  n^fiults  have  biN-n  at  the  eoninieueenH'iiI  of  tV" 
oondylold  projections  of  tlic  htimenis  imd  at  tlic  l>as<>  of  the  coninoiiL 
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]>roc«aa  of  tlie  ulua.  Thu  piTiiwteura  shoiiM  be  carefuHv  preserved, 
whiitrvcr  nictliiM}  in  suloriicd.  Il  may  Up  est:il)lisln'il  an  a  nile  tlmt  pxcis- 
ion  for  injury  shoiikl  In-  jiartial  unci  iimservativc,  ami  for  iliiwase  it 
pliniikl  be  entire  ur  Uiuitttl  only  Uy  tlio  rtniuval  of  the  di!*asctl  bone. 
AVhen  the  clisffls*?  or  irjur^-  is  limitoH,  it  is  of  iloubtful  propriety  to  inflict 
luiditional  iujur)'  by  section  of  healthy  bonci*,  for  excellent  resuUs  hove 
been  ohtjiincd  when  the  joiut-emls  <»f  either  the  U])per  or  forearm  have 
l>WM  rvuKjvwl  afttT  wiiupltle  txiHi-fure  of  the  joint  and  the  iiiiinjtired 
iHiriioiiF)  (if  the  articulation  luivr  hec^n  utmioh^r^lttl.  In  gcncrul.  th<' 
lonffitudinul  incision,  by  giving  ttufhi^ient  oxpoiture  of  the  joint  and 
enabling  the  operator  to  avoid  tsmW  the  trani«verse  division  of  nmwular 
alt!iehiiienl.s,  Itgiiment.-*,  ami  libroiirt  Btrncture?i,  fliouM  Ih*  ])n_'f('rn.'il.  The 
till bjH'ri osteal  method  gives  the  best,  results  as  to  the  iweftilness  of  the 
litn)),  and  should  be  perfoniied  unlcris  the  conditions  nxjiiire  the  saeriHee 
of  thcw  tissues.  Snh|)oriost«d  cxsection  is  as  follows :  SUike  an  ineisioii, 
A  (Fijg.  296),  three  ineht's  long  on  the  posterior  surlWe  of  the  joint,  a 
little  inbTnnl  to  the  middh*  of  the.  olcn^ranon,  hcfrinning  ahont  nn  inch 
al>ove  the  tip  of  the  olermnon,  and  extending  an  inch  and  a  half  or  two 
inohes  above  that  |>oint,  upon  the  border  of  the  ulna,  and  thnnig])  niii.s- 
cle,  tendon,  and  m-riortteuin  to  the  Irone  ;  wilh  the  elevator  mise  the  peri- 
ostenm  of  the  ulna  towui-d  the  inner  ?tde,  and  det;ieh  the  inner  half  of 
the  tendon  of  the  triceps  in  eoniieetion  with  the  periiirtteiini  by  nienns  of 
siiort,  ]Mmlle],  longitudinal  incisions;  with  the  left  thnnil>-naildraw  the 
soft  iKii-ts  whieli  eover  the  iutenial  condyle  and  cneloK?  the  ulnar  iiei-ve 
toward  the  epifoiidvle,  mid  detjieli  tlierii  bv  ineiins  nf  eni'ved  iiici.«ions 
until  the  epicondyk'  is  eiilirely  uncovered  ;  the  hist  ineisions  !*eiKinite  the 
originss  of  the  tlesor  nius<-h's  and  the  internjil  lateiiil  ligiinient,  their  eon- 
ne<-tions  wilh  the  periostcnin  l)cing  retained  ;  now  draw  the  outer  portion 
of  the  triceps  tendon  outward  and  wparate  it  by  short  inei.sion&  from  the 
olecranon,  maintaining,  iu)wever,  its  connections  wilh  the  j>eno<teum  of 
the  outer  side  «»f  the  ulna,  which  i«  raiytnl  from  the  Imiii'  with  the  inser- 
tions of  the  aneomms;  by  roiHsititl  incifrioiis  ahiiii:  the  bone  hwiwii  tlie 
fibrous  ea|)siile  of  tlie  joint  from  tin-  miirgiii  of  the  linnierus,  ftivt  over 
the  tnx'hlea,  until  the  internal  condyk'  appears ;  detach  the  external  lat- 
eral ligament  and  origins  of  the  extensor  nin.seteK,  so  that  all  remain  in 
(■^nnection  with  wu-h  other  and  the  ]>enosteuiii ;  now  forcibly  flex  the 
ami,  pnjtriidc  the  nrticidar  surfaces  tlirough  the  wound,  and  siw  them 
off;  if  the  ulna  is  wiwn  oH"  below  the  eonmoid  pr<H'ess,  Bcpanite  the 
upper  fa;*cicnli  of  the  bniehialio  anticus  without  disturbing  the  union  <»f 
the  tendon  with  the  perioKtenni.  Subperiosteal  resection  may  be  so  per- 
formed as  to  retain  the  oriji^ns  of  muscles  as  follows :  Make  parallel 
incisions  of  proper  length  over  the  external  and  intermd  eoadylcii ;  rai-e 
the  sjift  |iarts  from  the  internal  <s>ndyle,  se|>amte  the  alcaehnicnts  of  the 
flexors  wiili  himellu'  of  lume  by  means  of  a  e]iis<'I  ;  raise  the  peri- 
orfeuni  on  both  siirfaee«  wilh  tlie  elevator,  iuid  divide  the  lateral  Itgii- 
ment;  re])eut  the  same  iifw.-ratic>ii  on  the  externa!  condyle;  now  <livhlc 
tlie  humerua  above  the  comlyles  ;  i«|)aratc  the  attachments  of  the  triceps 
with  the  iieriosteuin  and  laniellic  of  bone  ;  delucli  the  coronoid  prowls 
from  the  ulna  ;  divide  the  exlreiuilv  of  the  uln;i  and  n-move  it. 

Other  incisions  mav  be  made  its  follows:  Ftg.  29(},  ^,  Oilier;  Fig. 
2!»7,  A,  N^laton,  //,  C,  Hiitcr. 
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An  osteoplastic  operation  may  be  performed  as  follows  (j4.  Fig.  298): 
Make  au  iucitiion  from  the  end  of  the  external  condyle  across  the  olecn- 


Fio.  296. 


Methods  of  Van  Uan- 
KciilMick  and  Oilier. 


Fia.  297. 


Fio.  298. 


Methods  of  Keiaton  and 
Hflter. 


Oneoplutlc  metbod :  i. 
Von  MoMtlR-MoDTtaor: 
B,  by  oxternal  InclitoB. 


non,  then  upward  along  the  olecranon  to  a  point  an  inch  above  its  end ; 
dniw  aside  the  ulnar  ncr\'e  and  divide  the  olecranon  ;  now  cxpoiiic  tW 
Iniinenis  and  saw  it  off  below  the  epieondyles ;  remove  the  head  of  the 
Ridius  and  reunite  the  olecranon  with  wire.  An  extenial  incL'^ion,  H. 
can  be  adopted. 

The  hiuaenis  is  generally  resec-ted  in  part,  though  it  haa  been  re- 

Fio.  'Jfld. 


RcsfcHon  of  lower  end  nf  hiiinenu. 


moved  entire,     {a)  Tlie  lower  extremity  of  the  humenif*  i.>*  resecttd  a.* 
ililloWf^:  M:ike  a  straijrlit  incision  on  tlie  posterior  and  external  |wrt  of 
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thf!  arm  (Fig.  299)  suflii;iuiit!v  extensive  to  give  a  free  expusure  of  the 
bone,  «,  M'hfii  the  wauml  is  M-imnileil ;  ili'iitMU'  t\w  Ixmc  ami  divicie  vc'uh 
llie  cliaiii  ^w  ;  mi!?>e  tlio  cut  eiwl,  :tml  |tro(vt-(l  to  (lii<jirticulati*  witli  tli« 
piiint  of  the  knife,  earefully  avoiiling  tlic  braehia]  artery  in  front  and 
tlie  ulnar  iiurve  bchinii  and  at  the  inside. 

(A)  ICeseolion  uf  the  ^Irnft  ivtiLure>«  the  uimoHl  care  to  avoid  wuiuHiitig 
the  limrhi:!!  artery,  which,  with  the  mediim  ami  ulnar  n<T\'(>*i,  |injwas 
alun^  the  ]n.>!<leri'.ir  niurifiii  uf  the  hiwpi*  nui»ch-,  and  the  ptiperior  pro- 
funda arlerv  and  ninKenl<>->i[iii'ul  nerve,  which  wiihI  itruiind  llir  ]>osU'rior 
ami  external  p:(rt  of  the  itpjxT  and  middle  portions  of  the  slwrt.  If  the 
upjKT  |)orti(iii  of  the  »haft  iri  to  be  removed,  make  a  (Straight  inei»inn  on 
the  external  [mrt  of  the  deltoid  nuisele,  csire  lieinu  taken  not  U>  extend 
the  iiielMtin  npwanl  wi  as  to  involve  the  cireumfles  artrrv  ;ind  nerve  ; 
when  the  hiwer  part  of  the  «hafl.  is  oseised,  the  inei-«ion  i^hould  Ik*  almig 
the  outer  Iwrder  of  the  hraehialis  anticuit  nmseic,  avoiding  the  miL-M-nlo- 
Kptnil  and  external  eutan(.*oii!>  nerves ;  the  bone  U  readily  exposed  and 
removed  to  the  rt^piired  extent, 

(r).  The  Upper  extremity  oonsi!.-t*  of  the  head  Aurronnded  hy  the  eap- 
snlar  lipiment,  the  tuheniMttes,  and  shaft.  Restirt  1  has  :  Slake  a  straight 
inei^iion,  (fminieneing  a  little  above  anil  outside  of  the  eoracoid  pro<vi» 
and  half  an  inch  below  the  elaviele,  and  «irry  it  dowuM-artl  to  the 
rcquiMt*'  extent  alimg  the  deltoid  ninselc  on  the  anterior  [wrt  of  the 
jomt ;  the  Imno  is  here  quite  superficial,  and  is  mo^t  readily  exp4xe<l ; 
Uie  bicipital  griKAf  being  found,  dislvMlge  the  long  head  uf  the  bieeiut 
mu^'le  and  draw  it  a.side  (Fig.  ."J^HI,  b) ;  divide  tJie  tendons  of  the  sul>- 

Fio.  300. 


Ittwi'ilun  uf  npix-r  end  of  humerus. 

scapularis,  supra-  and  infra-spinatus,  and  teres  minor  as  they  are  made 
ten!#  by  rotation  of  the  buue  outward  and  imvard ;  open  the  capsule 
and  resect. 

(d)  Tlie  entire  humeru:^  may  be  extirpatwl :  the  thickened  i>eriosteiun 
mnst  l»e  left  in  the  wouu<l,  and  the  length  of  the  limb  prewrvod  in  order 
toiii<i  the  formation  of  new  l>one,  on  which  the  usiofulnewiof  theextrpniity 
will  depend.  If  no  new  biine  forms,  the  patient  may  have  a  useful  iirni 
tnipjHirted  I)}*  a  lKill-uud-!^)eket  ajiparatUH  from  the  ithoulder.     The  in- 
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chiou  miut  be  tbe  mue  m  for  the  rv^vctiuu  of  the  up)K.T  aud  lower 

treiiiilii'rt,  avoidiiip  can'fully  the  miiKMilii-npiml  iicrve. 

T!ie  nhtint/Itr-laiht  ('(.ii.^Ulj*  of  tlu>  hii^i-  ami  lifrntsphericQl  hi-ad 
the  liiimeni^,  oppiK^t-d  to  tlie  iiiucli  siniilk-r  siiiiiipe  uf  the  gk-nuJil  cai 
of  ihc  w-apula ;  the  ligttnient.i  are  the  capsular,  which  investi-  the  ynt 
the  curaeo-humcral,  a  Immd  buucllc  of  tihres  extend  tog  over  the-  unpx 
and  ixtter  luirt  and  iittaehcd  to  tlie  root  of  the  eoruexitl  pnHi's.«  ;  uiiil  ihi; 
glenoid,  wfiieh  mirii^tindft  and  deepens  the  articiibtion.  Th»'  metli<Hil  of 
o)>eration  lio^  a  marketl  rt-lation  to  tlw.  ut*'i\i\m'>i'  of  the  tiinh ;  e.  i/.  the 
limujitudiiiul  iDci^on  jtives  8  ptr  cein.  (H'rfc-et  and  4r).(i  [ier  wait,  t 
llmlM ;  the  various  other  incJMons  give  but  a  fraction  over  1  ]>er 
j«!pfwl,  and  at  the  highest  1 1  iier  ivnt.  UKefid  lindis  Tlie  f^tniighi  I 
ri^ion  fihoiild,  therefore,  be  preferreii  in  ordinary  excipionR.  Siih]«rM 
teal  excision  of  the  humeru.ii  should,  as  far  as  po8«hle,  he  pnieti-rol  ill 
order  to  secure  greater  length  oF  limb,  for  while  tlie  dtgree  i>f  hhortei 
orditutrilv  Ix'unt  a  i-ertalu  relatiuu  tu  llic  extent  of  bone  excited,  in  i 
poritwtcal  cxHXttions  this  law  doew  not  hold  good,  the  shortniing  h 
com[«iratively  vastly  le.*w  iii  tin-  hitter;  e.  ff.  ^.i*'^  inches  removed 
IM-'i-instemii  gave  'i  iiK'he.s  hliorlening,  while  4  inches  removed  subpeno^ 
leal  g-ave  only  ft  an  inch  slmrtening. 

Kxt^ection  may   be  performe'l   bv  the  metho^U  already  givi-n  (1 
300),  or  iL*  follows:  The  patient  lying  on  the  Imck,  llie  t4toulder 
on  a  cushion,  and  the  extemid  condyle  looking  forwanl,  niake  an 

eiMon,  ^-1  (Fig.  •iOI'),  fnim  the  acnjiT 
dirertly  downwani  throngh  the  dell 
mnbcle  to  ihv  iiiii?*iile  and  |KTi<»?tfi 
draw  a,4du  the  nmrgiuK  of  ilie  wo 
with  retractors  and  reoogniM  the  tor 
of  the  lung  head  of  the  biceps ;  run ' 
point  of  the  knife  along  (he  outside  li 
the  tendon,  opening  the  groove  ami  iii(- 
tmk'  to  the  acromion  ;  draw  the  ten<l«a 
to  one  s\dt\  and,  while  the  arm  is  roialnl 
outward,  with  a  circular  swecji  of  tiif 
knife,  held  pcr(>endicularly  to  the  boor. 
divide  the  capsule  and  the  attachi 
of  the  Kub-scapulariff  to  the  Icskt  tut 
nsitv  ;  then  n)taie  the  arm  inu-an),  i 
in  the  Kinie  manni-r  iH'ver  the  cap 
and  the  inAertions  of  the  ?tupra-  and  infni-tiipinHtus  and  terc?'  minor  fnira 
the  greater  tuberosity  :  the  head  4»f  the  bone  is  now  llinwt  out  of  the 
wound  aud  removeil  by  a  uarrtiw  back  saw  pa^^  behind  it.  Anv  jKir- 
tinn  of  (he  gleniml  cjivity  nuiy  In*  exwrted  ilmmgh  this  wound. 

larger  space  U  n-ipiired,  an  adilitional  ind>«ion  may  be  such  a.-*  to  cd 

pletely  exjm^*  the  jfunt  and  part^  adjacent,  Ji  {Fig.  yOl),  SubiK.-ri««st(iJ 
resection  maybe  cfl'ecle*!  bv  tlii.s  nicthnd  a.*  fidlnws:  Divide  the  pcn- 
osteum  along  the  inci^^ion  and  rtiine  it  fnim  the  U>ne,  Sntt  on  tlte  intitl*^ 
while  the  arm  is  rotjited  outward,  delflcliing  M'ith  it  the  insertiunet  of  tlw 
«nl(-capnlaris  ;  then  on  the  outside  while  the  arm  is  nuatcd  inward.  <ep- 
arating  the  inHcflions  of  the  external  rotators  ;  this  part  of  the  o|' 
y  difliciih  in  prinian."  R'scftion  owing  tu  the  tliione^  of  liie  periu-i 
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the  bead  of  tlie  bone  being  now  exposed,  it  may  be  turned  out  and  ex- 
citied. 

The  treatment  consists  in  (ixing  the  arm  tipon  the  triangular  cuBhion, 
:iiid  uppiyiuj;'  iodoform  dreseiiigs  and  inserting  a  suitable  di-aLnaLTt-tube ; 
in  itrimarv  cx^iwtion  tho  IuIh*  may  ]mis»  out  of  an  oiwniiig  made  |K)Hte- 
riorlv,  the  wound  it^lf  being  firmly  cloeod  by  suture*. 

The  M'apida,  in  tiart  or  in  whoh;,  liaj*  been  nwected  for  shot  injuries, 
nocnisis,  and  morbid  ^nrtli;!.  Vivc  shot  injuries  it  is  sonietimp)*  nciHS- 
snry  to  exci.--e  undetauhed  [K)rtioii"i  of  bone  to  llicilitale  the  extraeliuu  "f 
foreign  bo^iif-sand  wlieii  then?  is  gn-at  cximuiituitiou  it  may  be  advis^ible 
to  exci&o  coujiidorablo  pC)rtion9  of  bone ;  ther«^  may  be  ci>nditions  also 
resukinc  t'rom  lacerations  by  hirpc  ]irojectilt's  which  would  render  primary 
extirpation  of  the  Bcapula  a<lvi«ib]e;  but,  as  a  rule,  it  is  belter,  after 
reniovinj;  dytuched  fragments,  to  wait  the  cfiorta  of  nature  to  ooi]<iulidat« 
the  fnit'tunHi  b(»ne,  ami  to  iT^ort  to  rvH^^tioti  as  an  intermediary  or 
Bcoondary  mea-*iire  iu  oasen  of  cxl^ndod  nocrofiis.  Extir|iatii>n.s  r>f  the 
eutin*  scapula  ^ar  nH)rbid  growths  luive  prtjveil  so  suecessful  as  to  render 
it  a  legitiiiKtle  o]>eration. 

(f»)  Thf  bddy  in«y  Ije  removed  to  a  greater  or  less  extent,  as  follows: 
Make  three  ineii^iuut^,  one  along  the  spine  ami  the  other  two  from  its 
extR'inily,  one  upward  and  the  other  downward  ;  di-*sect  flaps  from  the 
fiupra-  aiifl  infra-spinatus  foswe,  jmw  thn>iigli  the  niot  of  the  ucixjniion,  and 
denude  the  anterior  and  [MJHterior  sni-fnees  of  lite  bono  ;  n-verse  the  IwMiy 
of  the  seiipula  fii>m  within  outward,  and  divi<Ic  the  part  at  the  pmper 
poiut  with  the  saw.  Or  make  a  lotigiiudiual  iueinion  e:&tending  fi-om  the 
su|w^rior  to  the  inferior  angle  alon^  the  vertebral  liorder,a  seoond  parallel 
ini-ision  extending  from  the  neek  of  tlie  aeroniiuu  to  the  middle  of  the 
anterior  bonier;  a  transver;<e  incision 
nniteii  these  along  (he  Hpine  ;  di>t»eet 
the  HajK*.  detaeh  the  niusolert  pouti-- 
ri<»rly  and  anteriorly,  anil  divide  the 
bone  with  the  ebuin  saw  or  foree|ts. 

(6)  The  spine  may  be  ri^^'t-leil  by 
an  incision  made  jiiimllel  to  its  Iwr- 
der  ;  if  retjuireil,  tlie  ineti^loD  may  be 
curved  downward,  wt  ari  to  mi.se  a 
flap ;  the  Ixme  being  denuded,  the  di»- 
BBSed.  |KirtionM  may  be  removed  witli 
a  etTTUig  entting  fortept*.  To  resect 
the  arn>niinn  iiKike  a  f<'ujilun»r  inci- 
Hon  at  the  |)osterior  pnrt  of  the  i^lioul- 
der  with  the  oonvexity  downward  ; 
jwi.'as  the  chain  siw  under  the  nar- 
n)W  part  of  ihf  ne<'k  of  the  acro- 
mion, divide  the  Ivoiie  at  this  ]Mirt, 
and  dihiirticulate  ;  or  nnike  a  enicial 
<»r  T-incTision.  An  ancle  of  the  seap- 
ula  may  Iw  resected  by  a  tnim^verj^-', or 
a  V,  or  a  eriieial  incision  over  the  part. 

(f)  Chalot  deseribci  a  sub-pino-gleuoid  and  a  retro-coraco^lcnoid  ex- 
cisiua  by  the  liue^  of  iueisiun  shuwu  in  Fig.  302. 
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(<f)  Tile  entire  st-jipula  is  renmved  hy  an  incisiou  from  thf;  aci 

procew  t»  ihe  iHisterinr  e<!ge  of  the  st-ajmla,  and  another  fiimi  tlip  centie' 
of  tbis  one  downward  ;  reflect  the  flain-  thus  lbnne<l,  sejuirate  thi*  j<ap 
uhir  ntUK'hnicut  of  the  deltoid,  and  divide  the  ci>niiectiunt*  of  the  nen 
mial  extremity  of  the   chivicle ;   to  «>mniand  thp   wibw-anular  iimi, 
divide  und  tie  it  williont  delay  ;  next  cut  iuti>  tJie  Joint  ami  unmnd  tin 
glenoid  euvity,  hixtk  the  tinier  under  the  corniYdd  procci«!S  ho  a.^  to  fmil 
itute  the  divitaon  of  its  muMrulur  and  ligamentous  attachmtnts ;  tl> 
pulling  liaek  tlie  lione  foreihly  with  ttie  M\  hand,  t-eimrate  tt^  reniainii 
iilta«'hiniiiti»  with  rapid  sweeps  of  the  knife. 

TIk'  ci'irktf  has  such  immediate  rehitions  to  the  up[KT  walls  of  l1 
cJionuTie  euvity  that  o{icnitions  for  h»  extirpation  nuu^t  he  eaulioitsly  jh'I 
formed.     In  i^hot  fractures,  detached  gplinter>«  ^^honld  fklwAyi  he  imme- 
diately extraeted  ;  necrosed  bone  fhoulu  Im?  cautiously  nfnioved,  in  or 
not  to  injure  ucighhonug  jwns ;  the  removul  of  mnrhid  jcrowths  ti 
volvinji  the  clavicle  may  pnive  to  he  a  nuv<t  serious  o[K>r:itioii, 

(«)  Tiie  «5i]»ular  extrtiuity  is  hrotid  and  Hal,  aiul  i.-^  rcniovod  hr  i 
curved  incision  with  its  convexity  forwanl  and  a  little  outw.inl,  wliiol 
rellect^>d  haekward,  completely  exposes  ttie  hone.  Fur  u  tumor  uiakul 
crucial  incision  through  the  integuments  and  the  platysnia  myoidcs, 
limb  nearly  in  a  line  with  the  clavicle  ami  the  other  at  right  anyi<-A,  at 
dtt!iK?ct  the  iiapn  and  fa^vial  coverings  sucuemtively  down  to  the  extenu 
basis  of  the  tumor;  earcfnllv  detach  the  pcctoralis  and  deltiiid  iiiuscli 
from  their  clavicular  origin,  avoiding  the  c(;phalic  vein,  and  divide  on 
director  the  fibres  of  the  tra[>exius  and  the  cleido-nia^ioid  muscles.     l>i&- 

Fio.  SOS. 
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a  k,  MMftHoa  of  (UaptivRli  of  rUrlrl«:  rdt/gh,  re*>>«tUm  of  CMIc*  nUriclc. 

i  f,  total  raw«U!>D  of  c«nluce  vf  rtb. 


artieulatc  the  scapular  extremity  of  the  Iwne,  and  the  moliility  ihnd  cos 
muniejited  to  the  mass  fimililates  the  completion  of  llic  o|icnillon. 

(h)  The  entire  clavicle  may  he  resected  by  an  incision  |Kini11ct  to 
inferior  bonier  extending  to  or  a  little  beyond  it«  extremities ;  odd  ti 
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vertical  tncUions,  of  one  to  two  inches  in  Icn^li,  ut  the  endt;  of  Uic  first 
uici:*iim ;  the  Hap  resulting  fmni  which  <1ivisions,  on  boinfj  wistKl  up, 
coniplctdy  Uivs  haiv  the  inmt-  (i'ig.  303).  fur  a  tiuuur  make  uu  incision 
from  the  spnimiiil  extremity  of  the  eUxvicIe  to  the  (tlcriml  rxtn'iiutv  of  the 
clavicle  of  ttiv  <)ppr>jiite  mh: ;  eros"  this  by  lui  inci-sion  at  right  angles  with 
it  in  the  niithile  of  the  elavicle ;  diHseirt  tlio  four  flaps  from  the  eurfhce  of 
the  tumor;  (h-taeh  the  liott^iitl  from  its  anterior  and  the  trapezius  fmm  its 
pcMtt'rior  <?*ljfe,  imd  divide  the  coraco-clavicular  ligament ;  imsjt  the  chain 
saw  and  ilivide  the  hone  ;  seize  the  fnignicnt  with  tlie  for('e[is,  ami  detai-h 
the  soft  part<^  with  the  jHiJnt  of  the  knife,  the  edge  Iwing  kept  ciniftaiiily 
turned  toward  the  lionc,  In  order  not  to  make  thi>  KlighlcKt  wound  of  th^o 
Boft  parts. 

(c)  The  eternal  extremity  ie  of  a  triangular  form,  and  has  on  its  posleru- 
RU|H-riiir  .surface  the  BtiTiKi-inHMt-iiid  arxl 
iit4?nio-hyoid  mnsclcs,  on  its  anterior  miir-  Fio.  304. 

(aw  tlic  pectoralis  major  nuiscle  :  uosto-       J 
riorly  it    is   in    near  relation  witn  the      | 
pleura,  internal  maimnary  nr-tery,  sub-     / 
chivian    vein,   and    tmnf«ve]i*e   con'ieal   / 
arterv' ;  the  innoniinatn  is  on  the  right 
and  the  thoracic  duet  on  the  \v\\  side.         A 
Itejioct  as  ftpUowft:   MaUi- (Fig.  ;JU4>  an        \\      /j 
incision  curved  (hiwnwanl,  the  degree  of 
tlic  curvature  defjcnditig  u|hu)  the  ^ize 
of  ihe  bone,  hut  always  so  arranged  hh 
to  enable  the  operalur  to  raise  it  by  dij*- 
t*ction  to  the  upptr  part  ;  after  raising 
tllc  flap,  instead  t>f  H4>punititig  the  mus- 
cles, jiuss  a  chain  saw  at  tlu-  ]Miint  where      ite.tH.iion  ofitwnBi  end  of  ciarioto. 
the  hone  ii«  to  he  divided  ;  n^niove  the 

fragment  by  carefully  ditsarticulating  it  with  the  point  of  the  knife,  and 
avoid  wounding  tlic  tin|int'tanl  |Kirt;^  iKKslcriurly, 
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nnXFS    AND  JOISTS  OF  TIIK    LOWER   EXTREMITIES. 

The  lower  linilw  are  employed  in  snpimrt  and  progro-sj^ion,  and  hence 
lesectioua  j*hould  be  so  i)criornHtl  as  to  preserve  the  utJiiost  stability. 

Th{'  phidiuii/fn  nf  th'P  liX'S  and  their  joints  may  he  resii^teii  by  the 
methyls  given  for  the  correspundiiig  Ixmc!-  of  the  fing^^rs.  The  great 
toe  iti  of  the  utni^i.'it  vahie  in  pnigret^ion,  and  in  removing  disuisud  buuu 
fnmi  any  part  of  it  every  etlort  must  Ik*  made 
to  retain  |)eriosteun),  with  a  new  to  the  pr^ 
Hervation  ctf  it«  funetinii. 

The  ni4-tfiUirAal  honea,  like  the  metacarpal, 
may  l>e  partially  or  cntiR-Iy  removed,  and  by 
similar  melhods,  TIm?  res^-ction  of  the  entire 
fir^  and  fifth  meta(;u>i;d  I  Mine- r<i|  III  i-ej«acurve<I 
incii'ion  with  its  convexity  ihiwnwnnl,  n,  h,  r 
(Fig.  305),  and  cxt^-nding  hi-yond  the  articu- 
lation ;  the  Imvuc  being  cxp«i«'il,  (he  middle  of  tlic  shaft  should  be  divided 
with  the  haw  and  the  fragment  separately  di«irliculated.    In  llie  removal 
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of  the  three  middle  metatarsil  buiie^  a  lon^  straight  iDcmoQ  should 
Duide,  thi'  bono  dividMl  in  itM  centre,  and  the  u|M-nition  romplcted  a^  is^ 
tlif  precediujr  case. 

The  metatarm-UirMil  joints  arc  exsifeted  Ity  a  semilunar  incision  on 
the  dorsum  of  ibe  foot,  exiKisiiTig  the  first  row  of  tarjial  Iwnes.     RenioTe 

their  t<urfa(^es  with  a  hiw  ;  miw  exptm-e  Uie 
Hfticiihir  siii"ffi«?s  of  the   metacarpal 
and  exciiK  them. 

The  inrml  hours   niuy  reijuin*  rciinui 
singly    or    in     groups.       The-m'     opcratii 
have    never    i:»eeu    m^rfomicd    aceordiu^r 
any    prv,-*erihed    niles,    hut    each    ojifraw 
has  ad!i])t4:<d  his  incisions  to  ttic  exigeac 
of  the  individual  o|Ktratiiin.     In  miiny  *."&* 
w         [  I  the   bones   liave  nut   been    resected   enii 

//        "J,^ h  but  the  piirtion  «f  Iwne  diw^ihetl   lia(^  \k^' 

removed    willi    n   gtwige.      Care    sbouM   Iw 

taken    not    to    Involve    tlie    synovial    me 

hnine   of   adjacent   orticnlatiuni*   which 

not  commuuicate  with  the  point   involra) 

(Fig.  3<3t>),  and,  whenever  practicable  tin- 

|ierin?teiim  s^lujiild    be    pn'i^TvcHJ.     Tlir  is- 

tmgnlu.'*  and  os  ealcis  rwjuire  ipi-cinl  rvtik 

The  axtniffuluM  Una  uh)«4  inipt>rlanl  c^i 

nectionR:  above  it  articulate.^  with  tlie  tihii 

lotendly  with  the  malleoli,  and  l)cUnv  wii 

«,6.ftd.ft  fljiiribiuinn  of  •ynovW  the  cnlomcum  hv  t^vo surfaces.    It  isult;i*Ii.<l 

mi-mtitBiMw  ^f^  (1,(1  oalcaneuni  by  the  inteme«i«s^ti^  |.ri- 

tenor,  and  cslernal  li^mente,  and  to  the  :4<aphoid  by  a  lipinieut  iBL-^iag 

from  its  anterior  exti-emity.     Kxc'wion  may  1m!  made  with  ."lijcht  injnry 

to  the  tendood  which  paas  over  tliat  region  ur  by  their  destruction.    Tti 
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^.exdaioaof  MtragHltu  (tnner  Inobion) ;  J,  exdiiioii  of  utkle  (Ittocr  Indston). 

former  nicthodrt  arc  ver)'  te<lion«,  but  give  the  best  resulu*.  Kiciiuoo 
6it  ftillows  :  Make  an  external  incision  two  nntl  a  half  inches  in  len^ 
A  (Fig.  308),  frtHn  the  lower  extremity  of  the  tibia  and  anterior  to  the 


RESECTIOy  OF  BO^'ES. 


795 


external  malleolus,  to  the  middle  of  tlie  ctiboid  bone,  and  a  second 
incision  backnurd  from  the  centru  of  this  incisioD  ju»t  tmder  the  nuil- 
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^,  eiedaloD  of  Mtragtlai  (ooler  Incldao):  Jf.  vx«Uloa  ofuikli'  (vutet  loelaloD);  C,  exciitoo  cf 
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IroUis ;  the  bone  is  thus  expa-^'d  between  ttfc  peronens  brevis  and  tertiua ; 

ail  it*  conuwtioufl  should  l>o  divided.     Make  au 

internal  ineision  (w(»  inohrw  long,  A  (Fig.  308), 

from  just  below  the  tip  of  the  inner  raalleotns^  in 

a  curved  direetion,  along  il»  uuCvruir  uiarjriii, 

fonrani  and  upward;   separate  all   h'gaments; 

tjcixe  the  bone  with  stroiip;  forceps  aud  withdniw 

it,  dividing  any  remaining  attachments. 

The  oscrt/rM  articolatfftalwve  witli  the  astrag- 
ahw  by  two  articular  j^urfaeis  havinj^  an  inter- 
osseous  ligament;  in  front  with  the  cuboid,  to 
which  it  is  Hrmly  bound  by  four  ligaments,  two 
plantar,  which  are  very  (Strong,  n  tl^rsiil  and  an 
iDtero*40ourt.  Reite<lion  by  tlic  plantar  flap  (Kig. 
;W0)  gives  ready  access  lo  the  boue  and  removes 
the  cicatrix  fmm  the  plantar  eurfa**.  The 
iiatient  tying  upon  his  lace,  make  a  horseshoe 
uK-ision ;  cnrry  it  from  a  little  in  front  of  the 
nilcanetv-euboid  articulatiun  around  the  heel, 
alutig  the  sides  of  the  fi>ot  to  a  correspiiudiug 
IMtiiit  on  the  opjiosilo  side  ;  dirt^iirl  up  tin-  elliptic 
tla]t  thus  fonnixl,  the  knife  Wing  cjirrinl  i-lojie  tt> 
thi.*  Ij«>ue,  and  thus  i-xixise  the  whote  umler  sur- 
face of  (lie  r»  isilcis  ;  tlien  make  a  perpendicular 
incision  about  two  inches  in  length  behind  the 
lii-«-l  thruiigli  the  lendo  Aehillis,  in  the  middle 
line  and  into  the  horirx>ntal  i^nv ;  detarh  the 
teiulon  fmm  its  insertion  and  di>rt^t't  up  the  two 
hiteral  Haps,  the  knife  being  kept  close  to  the 
bones,  from  which  the  soft  jjarts  are  well  cleared  ; 
then  carrj'  the  blade  over  uh;  iipjKT  aud  ^josterior  part  of  tlie  09  oalci^ 
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open  the  articulation,  divitlr  tlio  intcnwHxiiiH  ligaments,  ami  then  l>r  n  fn 
loiichcH  wth  the  |)«>int  doiiich  the  l>o)ic  from  itii  nonncrtitms  with  tbi 
cuboid.  Kanibeuf  lias  ino'liHitl  iIuk  method^  V  (Fig.  at'7,  Treves),  liy 
tuakili^  iiB  incision  t'n_tni  tliv  \)ii^  of  the  tiflh  inctjitarstil  hone  idong  In 
margin  of  the  stjk'  tu  a  point  une  and  a  qii.artei'  inches  to  the  innt^r  siilt 
of  llii'  nuMlhiti  line  ;  annther  ineisiun.  twu  inehes  long,  imnillel  tn  ami  a 
little  in  fpHit  <if  the  tcmlo  Achilli*,  join?  the  first.  'Fhf  flai»  are  n»i*i 
fniiii  ihe  lM>ne,  the  |tenoHteun]  cut  vertically  and  raised  from  the  bope. 
care  being  iak«'n  not  to  Injure  the  jwranoi  tendons  in  front  By  airefui 
ditfaectiuu  the  btme  i»  freett  from  itt*  atlaehntent  and  removed. 

The  (nrntil  jii'tntM  geni'ndlv  iK'wmie  cairious  in  tMHinertion  with  swh 
extensive  caries  of  the  tarsjil  Ikwhs  as  neecssitatrs  the  extiqxition  of 
entire  bones.  Single  joints  may  he  excised  when  the  disease  i»  limited, 
lis  the  nstmga]o-seai)hoid,  a  (Fig.  SOfi),  the  caI«ineo-seaphoiil,  the  eal- 
cnnoo-cubtiid,  b.  Tne  incision  shonld  be  made  over  the  atfecteil  joint 
ami  eiirvixl,  and  tlie  articular  gurfaees  should  be  removed  with  a  Hne  Haw, 
or  gonge. 

The  onhle-juini  id  a  hinge  ;  llie  inferior  e.xtix-mities  of  tlie  tibia  udj 
fihrihi  nnited  form   a   kind  of  arch  whieh  embraces  tranHvereely  th*' 
superior  ariieiilar  mnrfnee  of  the  astragalus  so  as  to  render  lateral  move- 
ments impo!N'<ihle  when  the  ligameutti  are  tent»c. 

Tlie  oiienitioii  wliich  hei4  pre«?r\-p8  vejwls,  nerves,  and  tenflna%  n* 
well  as  the   [H'riof-teuni,  ik  hv  two  longitudinal   ineisionR,  one  over  tlnj 
extenml  and  the  other  over  ttie  internal  malleohit^,  and  extended  abovt 
and  l>elow  snflieicntly  tu  give  free  aceests  tu  all  of  the  dii^eaiised  Iwinchj 
All  tmusveii^e  ineiriion^  involving  the  ve?**If>,  nen-es,  and  tendons  t^lioulJ ' 
he  avoided.     The   liiuh  hetng  turned  on  the  inner  (<ide  upon  a  firm  pil- 
low, make  an  inei»'iou  two  or  three  inehe*  long  H  {Fig.  •J'JT)  nn  the  miil- 
dle  of  tln^  fibuhi  down  1o  the  pi»int  of  liie  nialleoliits  and  siiHieienlly  di^'p 
t«i  divide  thi-  jxTiostcnni  ;  fmm  the  extremity  of  the  mnllrtilus  rtMittniil 
the  iueitiiou  backMarJ,  urounil  the  mulleulus,  au  inch,  merelv  ihnnif 
the  ^kin,  so  as  not  to  injure  the  tcndoui^,  ami  yet  permit  of  ti>eir  Iteii 
raiiK^l  fri>m  behind  the  malleohw;  at  the  point  where  the  bone  (r  to  ' 
divided  separate  the  penoxteum  M'ith  the  rasjMitorium,  and  tni*n  dovro 
much  as  cireuni:-tjinees  will   |)emiil ;  introduce  the  point  of  the  inrlej 
finger  or  a  spatula  into  the  inleroK*eom*  fpaw  to  protect  the  s-uft  par 
during  the  net  of  Hawing ;  incline  (he  hiw  wlightly  toward  the  ynM, 
that  the  port  to  he  removed  will  l>e  external  at  the  point  of  diviinioaj 
seizing  the  upper  extremity  of  the  fragment  with  vi-ri'  ^t^oug  foreej 
sejmrate  it>;  einuiei'tions  with  t)ie  ra.^patorium  ami  knife  when  nti-e.-^-Jirytj 
Now  tuni  the  foot  upon  the  exlenial  surface,  and  make  tlie  sanu-  straigl 
incision  an  u[>on  the  fibula,  and  a  transverwnme  at  it.';  lower  end,  //(Ki(i 
JJ(W):  the  jveriostcutn  is  more  ea.sily  se[>arnted  than  fnmi  iJie  lil>uU  ;  tM 
the  tibia  m  place  with  »  tine-bladed  miw  when  the  nart«  are  unyteldiii 
from  chronic  inflammatory  infiltration  ;  in  rt'cvnt  in)urif>s  and  nente  im{ 
puration:*  it  may  \»?  posisihle,  alVer  the  periofirtetim   has  bwn  >4'|Kinite( 
iiud  the  ligamentf*  incised,  to  gradiuilly  dishieate  the  foot  outwunl  «it 
tlie  aid  of  the  knife,  and  remove  ihc  tibia  wilh  the  !*aw.     To  gjiin  mof 
complete  acce--**  in  many  cawn  ihi-  incis^ioui*  made  along  the  ^-entre  of  tl. 
maire«)li  may  be  extcmfed  lati'inUy  along  ihe  niarginn  of  the  extrr>mili« 
of  the.4e  l)on&t.     Or  the  same  re-^nlt  may  he  attained  by  extending  tl 
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ms  imule  along  the  |»ostcrior  niarpins  of  the  tibiii  ami  fibula  amund 
tiiol'jwer  imd  jintoritir  margins  of  tlio  niiillcoli. 

A  i-onvi^iiient  tnrtltixl  dI'  riti»pt-u<lii)^  thi*  Itmb  is  as  folluwd:  AIaki.>  a 
splint  of  wockI  i>r  metal  fillcii  to  1 1  if  antcrinr  ^     ^.^ 

wirliuH-  of  tlic  leg  and  ankle  (Fig.  liUM,  with 
rinjjs  uistTtcd  at  thre«  points  for  sUf<]K'nhii«m  ; 

in   its  aiij)lifatt(m  the  splint  is  well  padtiwl  ^_ 

and  laid  on  tin'  fmnt  part  of  tlie  leg  and  llii'       ^sT       ""  ) 

limb  fixed  in  the  onhnnn'  iiandiu;e,  tli<'  ankle  ■ -^ 

being  lVe«  (Fig.  aH) ;  or  the  gvj»..nn  band-  *""p<"«'-  «>'U".- 

ngc  may  l>e  applied  over  the  splnit  and  around  the  leg,  a  layer  of  old 

flatuiel  oeing  first  adapted  to  the  leg,  and  t\\c  ankh^  U-J\  exposed. 

Fm.  311. 


Leg  MWiMtiidiML 

fffip/ttgHe  Kcc'tmm  of  the  atd-fc-joiut  (Mtliutiez)  (Fig.  312.  .1).  is  ;ls 
follows:  Place  the  patient  in  a  prone  p*tsitii>n,  and  make  the  following 
ineislonit  down  to  tlie  Imnc :    1st,  across  the    sole  of  the  fool  from  a 

IMtint  a  little  in  fntnt  of  the  tubercle  of  the  Heaphoid  to  a  jHiint  just 
K-hind  the  tiiberoi'it)'  of  the  (iflli  melatarsiil  l:N>ne ;  2d,  from  the  extrem- 
itiejt  of  llii;'  iut^ision  tM'o  ineisiont^  to  the  bn.st;  of  each  malleolus;  ikl,  a 
truDBveiNectii  joining  the  ends  <ifthos<^'  ineisions,  re;  4ili,  then  flex  lhefi>ot, 
divide  the  latend  ligament.*,  and  o[H'n  the  joint  from  beliinil,  j^eparate 
the  w  caileifJ  and  afltnignlun  fittni  their  atljii-litnent.s,  and  remove  tliein  at 
the  medio-lar!«d  articulations.  Ueninve  with  the  8a%v  the  exiremilie.*  of 
the  bones  of  the  leg  at  the  ba.«e  of  the  malleoli,  6,  and  the  nrticidar  s>nr- 
fiuxsof  rhe  wiiplioid  and  rtdioid,  AttJich  tlic  incii*cii  bom'^  r>f  the  tardus 
t4i  the  cut  !*nrf:iee  of  the  tibia  hy  wire,  and  apply  the  ii-ii:d  aiUiwi-ptic 
dressings  supported  externally  l>y  gypftinu  bandages.  The  result  is  u 
tnlijK'S  e(iiiinii3  (Fig.  312,  if). 

Tlie  Jibiifa  may  be  reisected  in  whole  or  in  [Jtirt  with  the  best  nwultH. 
Xo  formal  metliod  is  to  be  pursued.  Make  a  Ktmigbt  inei-tion  over  the 
part,  uncover  the  bone,  separate  the  ]K'riosteum,  divide  with  a  ehain 
rta%v,  and  remove  the  rnigment^  (Kig. -'il-'l). 

The  lifiiti  lA  subjr'ctwl  to  resection  more  fnvpiently  than  any  other 
long  bone,  owing  to  its  subcutaneous  situation.  The  results  arc  most 
favorable,  H*i  new  bono  is  readily  reprudticetl  when  the  periosteum  is 
well  preserved, 

(a)  The  lower  ejctrcmity  forms  tlic  upjwr  and  intcrmd  jiort  of  the 
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Osteoplastic  excision  or  tbe  foot. 


ankle-joint ;  it  is  closely  invested  with  tendons,  and  upon  its  postero- 
internal  border  the  posterior  tibial  artery  and  nerve  pass  to  tlie  foot 
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Resection  by  the  siibnoriostca!  method  of  the  entire  diaphyjtis  and  lower 
epiphysis  has  resultw  in  rvpriKliK-tion  ul"  the  Iwuc  reiiwviHl  aud  a  useful 
liinK  Make  a  straight  iiifiwion  along  Uie  erej^t  lo  llie  aiiklc-jiiiiit ;  Miw 
tlie  bone  at  the  reiiviiwite  height  ;  raise  the  bone  from  its  i>eriostei\l  l>eil 
by  carefully  ttejtaratiiig  tlie  [R'riosteuni ;  dislodge  the  tenduus  fntin  their 

Srooves,  divide  llie  ligamentous  structure*,  and  complete  the  rejection  bjr 
etiu'hing  the  bnue  from  the  articulation. 

(6)  The  slinft  of  the  tibia  is  sul)cutaueouB  on  the  anterior  and  inner 
port.  On  the  piwterior  jmrt  it  jgive?  attachment  to  nuiK'le^  and  along 
Its  external  Imriier  is  attached  the  iiiieni««H>iiw  ligament  eoJiaetTtJiig  ii  to 
the  fibula.  The  o|>eratinn  will  dejwnd  upoti  the  extent  of  the  disease 
and  the  location  of  the  siniiscs  if  the  disesise  is  necrosis.  The  iucision 
should  be  along  the  subcutaneous  burdem  of  the  hone,  and  extend  beyond 
the  diseased  jiortiim  ;  the  periosteum  should  be  thoroughly  !ae)uiml«d 
from  the  shaft,  and  the  Ixuie  divide*!  with  a  eluiin-saw  at  either  extiviii- 
ity ;  the  fragment  is  then  easily  s(>parated. 

(c)  The  tipjKT  extremity  of  tlic  tibia  i»  broad,  and  presents  upon  its 
upper  surface  two  eu|>-shaped  cavities  for  arlieiilaiiou  with  tlie  (Hindyles 
ot  the  femur.  Tlie  operative  process  is  entireJy  sui>or»linated  U>  tlw 
degree,  actual  situation,  ami  form  of  the  dLscusc,  so  that  there  may  l»e 
<xx.-»sion  for  the  crufial,  the  ellipliciil,  or  a  simple  incision,  and  also  for 
a  ^-ariety  of  jkiw^  ami  boiie-cutling  uistniiiieiit;*.  Wlieu  practicable,  sub- 
periosteal rejection  should  ahmys  be  perlbrmed. 

The  hni'e-joint  may  be  regarded  as  consisting  of  three  articidationa 
conjoined — namely,  that  between  the  patella  and  femur,  and  two  others, one 
between  earh  condyle  of  the  femur  and  the  tibia  :  the  lignmcntum  niuc<H 
sum  is  an  indicatiou  of  the  original  distinctness  of  the  synovial  mcm- 
branca  of  the  inner  and  outer  joint ;  the  crucial  ligaments  nmv  be  re- 
garded a»  the  external  and  intenml  lateral  ligaments  of  tlnise  two  joints 
rcajjcctively  ;  each  jwrtiim  of  the  aiticular  surface  of  the  fenuir  belongs 
either  to  one  or  other  of  the  three  tmmiwnent  joints  of  the  knee,  on<)  no 
part  U  conuuon  to  any  two  of  them.  The  knee  i^a  hitige-jolnl,  having- 
free  motion  in  but  ttso  dirt-etions;  it  is  snp|>i)rti^l  priueijially  by  the 
lateral,  the  internal,  and  the  po-'rterior  ligaments,  and  in  fnml  by  the 
itella  and  it^i  lig:iineiil"U»  attacliiueut* ;  it  lists  als<.»  a  i.-aiisuhir  ligament ; 

sarlicnlar  faceof  the  tibia  has  a  semilunar  Hbro-cartiliige  which  deejHiUH 

I  articular  surface  for  the  »TOndyles  of  the  femur. 

Present  experience  indicates  that  excision  should  be  had  recourse  to 
whenever  the  injury  or  [lisciise  is  of  a  nature  to  destroy  the  function  of 
the  joint  and  to  retjuire  ankylosis  to  render  the  limb  u^ful.  Il  is  gene- 
rally undertaken  for  chronic  affections  whicli  cause  ulcerative  piix-esses 
witFiin  the  joint.  The  antiseptic  method  ha.^  relieved  the  operation  of 
all  of  its  former  dangers.  It  is  no  longer  a  <|uestion  of  age  or  sex,  or 
even  physical  health,  lint  the  deei.sionshiaild  n'st  eiitiwlv  U|M>n  the  deter- 
^mination  of  the  nature  of  the  disease  and  its  final  results  upon  the  usc- 
fulnci^  of  the  limb. 

The  following  snggi'stlons  a-J  to  the  extent  of  the  excision  are  import- 
ant :  Tlie  [tatclbi  should  not  lie  removed,  unless  diseaseil,  a»  it  i:*  eswntial 
to  tlie  furniatiun  uf  a  Hmi,  well-ap]iliec1  Haji ;  if  carious,  tlie  diseased 
p.irt  may  be  i-emoved  with  the  gnugc  or  forwps ;  in  excision  of  the  knee- 
joint  in  children  remove  at  first  a  thiu  slice  uf  boue,  and,  iu  caae  this 
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»bimld  nut  Kufliec,  with  the  gouge  EK:ra[K!  oul  I'urefullv  thc>  ^iftcncd  .nn 
hnilicn-ikiwii  (le^wwuiK  tissue,  leaving  th<'  miirli-thiniKHf  curticiil  siibstaiw 
with  th<'  |>erio!«tf  iim,  iK-himl ;  the-  epijihy^ifal  cartila^' is  udvn  hv  llu^ 
niHins  laid  t-nliivly  Iwre  frviu  tho  sitie  of  the  juiut ;  if  pcrfrmMcJ  mt 
ti.-itiiloiw  niK-niiijfs,  a  sfiiull  s|i(i(iii  imist  be  iiHrinhux'*!  and  everv  iKirtuJ 
tit"  di«'as«u  tissue  removed;  iu  very  young  i^hildri-ii  it  will  ofiuu  t-ve 
lint  be  nuocasiry  to  reinove  any  iiurt  of  the  tibiii  with  the  raw,  it  Iwinf' 
pmfticahle  to  remove  the  dis«m*e<I  [mrt  witli  the  ^nutni ;  if  the  epiphvHn] 
cartilo^  can  be  siived  only  in  purt,  no  more  should  be  sirrifict'd  tluio  u 
netuiilly  newsmiry. 

The  nielbod  of  operatiiij^  %vill  depeml  mMm  the  kind  of  joint  s«ni^')n 
til  !»■  obtained  :  if  niiiun  of  tlie  excistnl  l»ones  is  neeetw^ry,  thf  U->'hiii>i 
iiit'L'don  is  in  genend  preferable  tn  others,  8j»  it  iwrmiti*  the  removnli 
any  Dece»iar>'  amount  of  bone  without  injuring  the  sol\  parts,  and  Im>i 
etirnert^  of  tiio  wound  are  r>ituated  iis  low  lut  the  aniiiomli-al  etiuditti'ii 
will  allow.  If  nil  iittouiul  U  nuidu  1u  retain  motion,  a  luleml  iueb^ioii 
to  Im*  preferred,  vvbieh  jidmlt.-i  of  exsection  with  ihe  leawl  ile-<^intcliitn 
the  lijiamentous  tis^tue;*  of  the  joint.  Tlie  iiiuount  of  Ikuic  removed 
mu«t,  of  euui'm*,  depend  u|>on  the  extent  of  thu  di^'UN?. 

Kxscct  as  foltuwx :  The  It^  hein^  slightly  tlexed  oti  the  thigh,  make 
n  cnn'rtl  incision,  commenoing  nt  tlie  in!*ertion  of  the  intenwl  hitml 
lig.mient  Into  the  inner  (!uni]yle  oi'  the  femur,  tind,  (ui&'iing  jnsi  JMiitt 
the  lower  extreniily  of  llie  piitella,  tennlnate  it  iit  the  TSiimc  [mint  on 
external  ni^jH^L't  of  the  joint  ;  the  lateral  incintions  rtlmuld  uiil  Ite  mat 
lower  than  the  in^Tticm  of  the  Iat4.>nil  ligament^  to  avoid  divisiim  u{  il 
articular  arteries;  retk'ct  thio  flapupwanl  (Fig.  »14) ;  remove  ibt-  iwtelli 
if  diseiiHil ;  if  nut,  leiive  it  undiHiurlH^l  and  divide  ttie  laienil  and  inici 
articular  lignmentK;  pnss  a  fol<l  of  antiseptic  gnuze  through  the  joint,' 
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and  draw  it  (irmly  uiuler  (he  extremity  of  the  Utnn  to  be  .-«wri.  tlii 
completely  UoUiting  the  soft  parts  bohind ;  apply  I  he  saw  first  to 
extremit}'  of  the  femur,  and  then  to  the  arlieular  head  of  tlic*    ' 
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nESScnoy  of  ffo.vB? 

The  po^ititm  of  the  mvi  should  tiol  ilcviiitc  from  a  riL'ht  an^le  to  t}ie 
shaft  of  the  iMinos,  »i  that  when  iiniun  takes  ptare  tne  limli  will  lie 
ut-arlv  straight  (Fig.  315).  TUe  bone?*  must  Ik-  maintained  in  np|xiu«)tion 
bv  two  iir  tliret^  silver  wires,  wliieh  phuiiUi  now  he  intriMliHiHl  into  the 
anterior  ]>art  of  tho  tibia  and  femur,  and,  when  gnfliciently  i«-isteil,  cut 
<itV  ami  tile  ends  turned  down  Ih'Iwci'U  the  Ixini-s.  To  fi.\  the  Uineri  io 
position  use  has  Wen  made  of  nails,  whieh  an>  n-movcd  at  the  end  of  twu 
or  three  weeks. 

The  drei>siiijps  sbotdd  tw  anti,-*'n(iii — viz.  layers  of  itKlofiirni  ]>nii»! 
next  Io  the  wound,  then  K»nw  bandars  treiiteil  with  bichloriile  solution, 
next  bonited  eotton  firmly  iMtumI  by  gauze  Isindapes,  and  last  a  win' 
tiplint  retain4^'«l  by  ;;vpsiim  banda)|^■s  to  immobilim^  |)urts  idMtve  and 
belovr  the  knee.  The  knw  it«^1f  should  be  wo  protwled  that  it  ran  be 
examined  without  dislurliiti^;  the  other  dn^ssiii^.  The  more  8U|x>rfieiiJ 
dre;4!(ln^  shoidd  extern!  fmni  the  hip  to  the  ankle.  The  limb  ^diould 
now  hu  ])Ia4-etl  in  a  sliufj.  'I'hr  dressings  should  not  be  ehaugeil,  except 
tn  remove  the  dralnane-tulH.',  for  several  weekri.  Tlie  wires  are  allowed 
to  rrnwin,  but  naits  must  he  withdrawn  after  wvend  weeks. 

The  followinj;  <ln^n^  cnu  he  rtwlily  applie*! :  Make  a  wouden  con- 
cave splint  to  the  onlf  of  the  lej;  and  baek  of  thi^h,  but  mirruw  at  the 
km'e ;  alsiw,  if  jroMsible,  au  in-iu  rml  for  sujipension.  Apply  the  dressing 
thus :  i'ad  the  jxksterinr  splint  with  lint  or  e(ptton-W(Htl,  and  ixver  ttial 
part  eorre*ponoinn  to  the  site  of  the  woumi  with  jrutta-|R'reha  cloth  or 
h»t  paralHn;  plaeu  the  lUid?  in  ]>o»iUun  and  carefully  adjust  it;  phice 
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the  iron  rod  nn  the  front  and  lav  folded  lint  lietweeti  It  and  the  limb  nt 
the  groin,  at  the  upper  i»art  of  llie  tibij»,  and  at  the  bend  «if  the  nnkle ; 
apply  an  t>|KU  woven  n>ller  iMimlage  uitiund  the  whole  dressing  from  the 
t<K's  npwiinl  exeept  at  the  site  of  the  wound  ;  over  thi.n  apply  the  g.vp- 
stun  bantitfie  in  two  or  three  layers  ;  when  the  dn'saing  is  nmi  tiiisjiend 
the  limb  by  the  hiKiks;  the  wounds  may  now  be  dres.sc*d  without  dis> 
tiiH)ing  the  jiart. 

The  fifitell'i,  though  iii  inimediaTe  relation  with  the  kiu-e-joiut,  may 
lie  excisi'd  with  gixMl  results.  .Make  a  crueiiil  incision,  the  tniii?ver>«' 
branch  being  ovi-r  the  base  of  the  bone,  or  a  si-cond  tnin?*ven*e  ineidinti 
may  Ik>  made  lutir  the  a[H'X  ;  diNHCCt  the  llaps  olf  cuutioutJy,  and  remove 
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the  bone  or  its  fragments ;  the  tendinous  expansion  surrounding  the  bone 
should,  be  separated,  and  not  divided,  as  far  as  possible.  The  antiseptic 
method  should  be  strictly  pursued,  and  the  iodoform  dressings  applied. 
If  the  fragments  of  bone  are  not  too  much  detached,  they  may  be  united 
with  catgut  sutures  and  union  secured. 

The /cmur  is  the  lai^st  bone  of  the  skeleton.  Resection  of  different 
portions  of  the  bone  are  very  frequent  and  give  satisfactory  results,  eg>e- 
cially  when  the  periosteum  is  preserved,  as  new  bone  is  reproduced.  The 
lower  extremity  is  rarely  removed,  except  in  exsectiona  of  the  knee-joint. 
When  it  is  necessary  to  operate  for  necrosis  in  this  region  the  sinuses  are 
the  safest  guides  to  the  dead  bone.  The  shaft  of  the  femur  gives  attach- 
ment to  muscles  throughout  nearly  its  entire  extent,  and  to  reach  it  with- 
out injury  to  the  soft  parts  the  muscular  septa  must  be  followed,  either 
along  the  untero-extemal  region  of  the  limb  or  as  indicated  by  the  seat 
of  the  disease.  The  limb  must  be  well  supported  by  the  firm  g^'psum 
dressing  during  the  after-treatment  The  trochanter  major  gives  attach- 
ment to  the  gluteus  medius  and  minimus,  and  by  its  fossa  to  the  external 
rotators.  In  resection  make  a  free  crucial  incision  through  the  skin  and 
tendon  of  the  gluteus  maximus,  and  when  the  surface  is  sufficiently  ex- 
posed use  the  sharp  spoon  to  remove  diseased  parts. 

The  hip-joint  is  a  large  ball-and-socket  joint  in  which  the  globular 
head  of  the  femur  is  received  into  the  acetabulum  or  cotyloid  cavity  of 
the  innominate  bone :  this  articulating  surface  is  deepened  by  a  broad, 
ribbon-shaped  cartilage  occupying  the  upper  and  outer  part  and  folded 
round  a  depression  which,  extendmg  from  the  notch,  is  hollowed  out  in 
the  bottom  of  the  cavity,  and  is  occupied  by  delicate  adipose  tissue  oov- 
eretl  with  synovial  membrane ;  the  articulating  surface  of  the  femur 
presents  a  little  beneath  its  centre  a  pit  in  which  the  round  ligament  is 
attached  ;  movement  is  allowed  in  every  direction,  extension  being  limited 
by  the  anterior  fibres  of  the  capsular  ligament,  and  flexion  by  the  con- 
tact of  the  neck  of  the  femur  with  the  acetabulum.  The  extent  of  the 
resection  should  dci>end  upon  the  amount  of  disease ;  if  limited  to  the 
head,  that  part  alone  should  be  removed;  if  the  neck  is  carious,  the 
triK-liiintcr  may  still  be  preserved ;  but  if  the  latter  is  involved,  the  bone 
must  be  divided  at  the  trochanter  minor. 

The  inethotls  of  operating  are  numerous,  but  the  single  incision,  with 
sul)[)eriostciil  vcnioval  of  the  bone,  most  nearly  meets  the  anatomical 
indication  of  the  pjirt.  Of  the  several  arteries  distributed  to  thi^ 
rL'ffioii — namely,  the  gluteal,  sciatic,  obturator,  extermil  and  internal 
circuinfiiix,  aud  the  superior  i)erforating  by  anastomosis — the  only  (ine 
which  aiiproaciics  tlic  line  of  this  incision  near  enough  to  be  inci«J 
licfiirc  dividing  into  branches  of  distribution  too  small  to  give  rise  to 
iii'ticcablf  licniorrliagc  is  a  twig  of  the  internal  circumflex,  which  at 
oiic-cijilitli  to  onL'-fourth  of  an  inch  from  the  insertion  of  the  obturator 
cxttrniis  brcnks  up  into  its  terminal  divisions  ;  this  branch  niav  W 
iivnidcd  by  kcepinj;  the  point  of  the  knife  well  against  the  bone,  ami 
dividinjr  tin'  tendon  of  the  oliturator  externus  muscle  in  the  diitital 
fossil. 

'J  he  patient  lying  on  the  sound  side,  with  a  strong  knife  ci>mmciK'e 
an  ineision,  .1  {V'l^i.  -tlT),  at  a  point  midway  between  the  anterior  iiil'*'- 
rior  spinous  pmeess  of  the  iliiun  and  the  top  of  the  great  trochanter; 
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caiT}'  it  in  a  curved  line  over  the  ilium  to  voutact  n'tth  the  bone,  across 
to  iKe  lop  of  the  grwii  truvhanter ;  esteml  it  not  Uiroctly  over  llie  wtitre 
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/ 
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! 

i     1 
Kicuionorthetilp:  A.sayn:  B.mutr. 


ruftiliii:  rlinin  mir. 


f}(  tiie  tnwliaitter,  Init  miilwav  betwwn  the  rentre  ami  '\tii  iMiHturior  bor- 
der; complete  it  by  crtrr>'ing  the  kniff  forwurd  and  inwanl,  niakin);  ilie 
whole  leni^rtti  of  the  incision  laiir  to  s\x  or  ui^ht  inchei^,  acettnliii^''  In 
the  HZL*  of  the  thipli ;  if  fhe  pfricwtt'iiin  litis  not  been  divided  by  the  first 
ineiiiion,  ram*  tlie  ]K>tnt  of  the  knife  :don^  the  -tainc  line  a  cecond  or 
third  LJuie;  uu  aatiiiHtnut  «i.-{mrutiug  the  wouuii  witli  lliu  lingers  or  rulmi^ 


Fia.  3l». 


ar 


ttntdttg  tu  hlp^tnt  ibK- 


torfs  tin*  jrrent  tiiH-lmiiter,  h  f  Kijf.  SIH),  w  ex[VHe<l  ;  wilh  n  narrow,  thirk 
knife  make  an  inL-ioimi  thnmgli  the  pcriijiftffum  only  at  right  aiigli*})  with 
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tbe  first  nt  n  |>oiut  nn  inch  or  an  inch  and  a  luilf  below  the  top  of  tl 
^rcal  truc'luuitiT,  M[)i>o.-itv  ur  :i   link-  alHivi?  llie  kvjrr  tiXK-liiuittT,  and 
extt'ml  it  as  fur  ;i.s  iMissiMe  simiiini  ilii'  Imiiu-,  niiikinjf  him'  iluit  \\\v  |>rri-1 
ot^tctiin  is  frei'ly  divide*! ;  at  the  jiim-tion  of  the  two  iDrlMMii!'  r.t  ihf 
periuslctim  iutrudiKi'  the  blude  ol*  thi>  |K'niM<U-ul  L'k'\*ntor,  and  gnidimlUj 
peel  up  the  perioittciim  from  either  side  with  its  libruu»i  utt(lehIlR■lltf^  ntitir 
the  dijrUal  (uKsa  has  been  rcjiehed  ;  with  the  |Miiiit  of  tlie  knife  apiflitt 
to  ihe  hone  divide  the  iittui-hnienl^  ai'  the  rotiitor  niui^'le,  uiifl  (Y>ntinui 
to  elevnte  the  iHTiowtciinit  earefully  avnidlng  niptnriujf  it  at  iinyp.'iitl; 
when  the  )H;ril>^1e)lm  iit  reniovi-d  its  far  Ui-  niHt:ssin-,  mhhiet  ihe  hmh 
Rlightlv,  deprvAA  the  lower  emi  of  the  femur  ^utTicient  to  nllow  tlie  bd^' 
of  the  bone  to  be  lifted  out  uuly  wj  fur  as  is  n.i|ui:(tle  to  peniiil  itt^ 
reniiiv:d   witli  (he  saw,//;  diviiU-  the  bone  jnft  ubiive   the   ti-oehaiiUT 
minor  and   remove  the  fragment;    if  the  head  of  thi'  \vme  mnnot  Ix 
niiM.-d  before  divisioD  on  aeeount  of  the  involiieruni,  hhw  the  Iwine  lir:^ 
and   then   remove  the  head;    if  the  t^hnft  nt   the  |Miint  of  seotinn  ti 
lUHL-itiK'd,  ex]xi)«  ami  exMvt  more  ;  exunuue  the  ucetuhuUim,  und  if  f«u»' 
disi'iiMed  remove  all  dead  iHine;  if  perfimitcd,  the  iatenuil  iMTiiKWuii 
will  hefonnd  lulled  ofl',  niakinji  a  kind  i»f  rjivity  b^-hliMl  the  ju-<-liibHhmii 
and  all  dis«ise«t   bone  tim^t  Ik*  very  t-iii-efully  ehi]ipe<l  oil'  ih'wn  to  di 
imint  where  ilie  pennslenin  is  n>tlcetf'd  fnuii  tfoniut  hum-.     Fverv  |art1 
<*f  the  wound  and  nil  sinuses  uuist  U-  tlii'ninf.ddy  e1(>:inetl  of  iMUlirlc 
of  bone  and  false  niend}nine.     Or,  make  an  in<-iriion,  H  (Fii;.  317),  cue 
mencing  alniut  three  inehe^  below  the  en'st  of  the  IHnm,  and  at  the  sir 
distance  pot^terior  to  the  antrrinr  8U|H>rior  z^pine,  dowiiMard  to  the  tr 

chanter  major,  and  then  nlnu(c  the  eenire  of  ttif' 
Fm.  320.  »liatl  »if  the  bone,  and   piin-wd  sis  alxive. 

The  drewing3*  of  the  wound  niTiis  fnllowp:  Ii 
trrxhice  the  drainnge-tnbo  to  the  liottom,  thi-n  |«<^ 
the  M'onml  with  iodoform  'Knuze,  ur  close  the  woiiw 
with  antuifs  to  the  tulie  and  ap[ily  i<id<domi-fraii 
pads.     Envelop  all  with  a  wide  niul  thick  hiyer 
iNirateil  cotton  and  apply  the  (^nuze  haiidnp'  firmly^ 
Plaoe  the  pitient  on  a  ."niootli  matliTss  and  nwkl 
extenwon  at  the  foot  with  a  »ix-p«»und  weight.    Tli 
upriirht  |Nisitton  of  the  foot  shoidil  lx>  niaintainr 
and  tlie  dn-s-iing  ithoidd  bo  ehanf^'d  as  M-hlom 
p(»ssible.      When   e(»m]tlete<l   the  dn'^^in^:-  ^ln■^ll 
envelop  the  upjx'r  ncirt  of  the  thi|rli,  the  hip,  iin 
pelvir4  {Fip.  319).     The  patient  slmuld  ui>t  ainmpl 
to  walk  with  erutehes  until  the  e.\temal  woiniil  if 
qaitehenlefi,  whieh  onlinarily  occurs  with  untiwpt^ 
tresitment  in  live  or  six  weeks.     Altvtnptj.  in  lical 
weijiht  (HI  ihe  foot  »hoidd  not  be  r'nnaini^i'd  ful 
tC\\   monlh»(,  in  onh-r  to  nllow  the   Hlirou!^  ntrue 
tures  to  conffolidale.     Durinj;  ihe  iKTiod  l)etwii!< 
111,,  fptint.  the  healiuf;  and  usinp  tlie  limb  the  Kip  ftplint  (Fig 

320)  should  l)C  worn. 
With  children,  e.^lension  by  the  appHi-ntion  of  weighiA  uud  |in> 
positions  of  the  limh  ti»  the  be,-t    menn*:    the   patient    miiv   \w  pliwi 
on  a  divided  mattress^  of  which  the  two  iliflm-ut  purt»  are  t»epttr»t 
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by  an  interstice  of  several  inches  exactly  coiresiionding  to  the  gjwt 
wlicrc  the  excimon  wus  xaadc. 


miNIS  OF  THE  TRITIK, 

The  vrrtfhne  Iiave  heen  Hubjwtwl  tu  fre<.]uent  purtial  reaecticns.  The 
reniuval  of  loone  fragments  Bftcr  wvere  injuries,  aa  from  shot,  is  jMirfeflLy 
rtitionni,  iiml  has  rcsnlteil  in  a  fnir  mca'tnrp  of  sncwws.  In  the  removal 
of  a  spinous  [inKx-ss  or  areli  make  u  \vi\\^  incision  alwve  Iht*  ri<lgc  of 
the  snnuHis  process,  tht^  middle  <ti'  whifli  is  opposlt*^  the  disjilm-wiu-nt; 
(livioe  all  the  altachnieiitet  of  the  oiUMclfc  tu  the  artieuhtr  jinx-e^-es  ;  aa 
one  end  of  eaeli  nnifHUilur  Imndle  in  w|KiP.iUni  fniiii  itw  attiu'hnieiit^  it 
n>tRwt,t  and  net»(ls  little  Imlditin  Iwrk  ;  the*  saw  nr  tlio  ni|>piT!»  are  gen- 
erally siiffieient  to  divide  the  vertebnil  atx-h  ;  in  siwing  tir  cutting  out 
tlie  aruh  grasp  the  sjiinous  pHKrss,  if  it  Ik*  not  linikcn,  with  a  pair  of 
stout  t'jiitli  fitiveps,  which  are  to  be  preferreil  t«  the  elevatur  for  lifting 
the  detaeli(?d  bone  fnmi  it;^  uatund  eonnoirtions ;  a  RnuiU  crowned  trephioo 
may  l>e  used  to  cut  through  the  vertebral  areh.  or  Hey'jt  saw. 

The  corvifx  may  be  excist?*!  in  wlii>le  or  iKirt  for  nei'nifiis,  fracture^  or 
for  a  |Kiinful  atlW^tion,  i-^MW<lynia,  thus :  Plaa^  the  patient  ini  the  Hide, 
the  thighs  flf  xiil,  a]nl  tin-  hi|Vi  close  to  the  edge  of  the  l»erl ;  the  biitto^'k* 
iMiing  M'punitefl,  in;ike  an  Jiit-isioti  in  the  iiiedinn  line  extending  from  the 
extremity*  of  the  eotryx  n|iwiird  to  the  niiuirtite  extent;  remove  the  di*- 
eaiwvl  I>oue  either  with  the  gouge  or  the  drill,  or  the  Ixme  maybe  divided 
with  the  cutting  forcc^pK.  The  foiv  tingcr  in  the  rectum  detcnnines  the 
pnjgfvw  and  extent  <>f  tiie  resection. 

The  ribi*  aw  chwly  iiivesteil  on  their  internal  wtrfaee  hy  the  pletim, 
and  along  thr  grnnvc  on  tlic  lower  iHirdcr  runs  tlu'  intcrciwlal  arterv. 
The  only  admissible  primarj'  intcrferenee  when  the  ribs  are  fractured  by 
Italls  is  the  extraction  of  louse  fragments  nn<l  the  smoothing  off  uf  shari>- 
pointed  ends.  Heseftiun  for  necrosis  i-honld  he  made  by  oi»cning  existing 
sinuses  and  carefully  sepamting  the  thickened  periosteum  with  the  pleura. 
In  the  rentoval  of  morbid  growths  portions  of  ribs  mav  require  resection  ; 
great  care  uuiHt  bt^  t;iken  to  S4'[«mile  the  plt*ura  with  the  pcrioi^teuni  with- 
out wounding  the  fonih-r.  I'riH-ecd  as  liillou-s :  Phice  the  luttiettt  upon 
the  wHiad  side,  and  expose  the  Ikone  hy  an  ineision  along  the  middle  of 
the  rib,  or  the  incision  may  be  curved  downwani :  divide  the  iiitercostul 
muscles  and  disengtige  the  int^rcohtjil  art^'ri'  frcmi  its  grm^ve  in  the  in- 
ferior border  of  the  l>oiie;  sepanite  the  jih'iira  <*iUilii»nslv  with  the  handle 
of  the  scaljM'l  or -■similar  instninient,  and  pass  a  thin  piece  of  anti.'W.'ptie 
pasteboard  or  other  substance  liehind  ;  divide  the  bone  with  tlic  chain 
saw.  Section  of  the  posterior  part  of  (lie  rib  may  l»e  first  made  to  avoid 
wounding  tin-  pleura  ;  scmpe  carefully  each  border  of  the  iHine,  and  do 
not  incline  the  |>oiiit  of  the  knife  toward  the  intercostal  spnce.  In  re- 
int)viiig  the  false  ribs  supiK)rt  the  fii-e  extn^mity  while  the  rib  is  dividt.*d 
posteriorJv.  The  f-mial  ftrrfihtjc  nuiy  be  nMUoveii  by  an  incision  along 
its  centre  and  vertical  incisions  at  caeli  (extremity. 

Tlie  sifrnum  has  licen  frcfpjcntly  [Hirlially  rejected  for  shot  Iniurice, 
and  with  vorj*  favorable  results,  the  mortality  lieing  very  slight.  When 
fluhperiost^al  resc«Mion  has  been  made  fur  necrosis  new  Imjuc  has  been 
ropriKluccd.     The  incision  for  resection  may  be  crucial  or  vertical,  accord- 
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iiig^  to  Ihc  extent  of  injury-  ur  di^fasL-,  antl  ihc  part«  may  be  removed 
thf  trephiiip,  p'up*,  or  iniT<^-|if*.     Tlic  upper  ponion  may  be  remove<l  U 
i\  vertical  incision,  with  tran»verj*e  iiK-isioiio  at  aicb  esirx'uiity.     The  I«>n' 

isfliv'iiied  witJi  a  r^w,anil  the  eostaJ  car 
lageft  with  a  strung  iKulpel  from  befa 
iKii'kwanI  (Fig.  ;121). 


Fro.  321. 
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BOSfa  OF  TIJE    FACE. 
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IubWod  Bv  raurtton  of  npper  part  of 

stdnium. 


In  resection  operations  un  the  boaisof 
the  face  it  is  ini|M)nniit  to  avoiil,  as  (are 
puis^ible,  incisions  wlueb  w\]\  \eavQ  ud* 
sightly  scan  and  the  ix-oioval  of  bones 
which  des^troy  the  symmetn-  of  the  f«i-, 
tun's.  When  praetiralile,  perform  intn 
bueciil  nv-^-etions  without  external  iiicistdB; 
[□like  ineiiion5  alonj;  the  natural  t'u]Aii  td 
skiu  and  pretterve  borders  of  the  roiiDtli 
fn>m  division  ;  in  all  eaR^^  that  admit  cf 
aubperiortcal  resection  xhU  meriux]  m  to 
be  prefemil. 

The  iitfcrior  xsuixiUn  'm*  very  linblcto^i 
iujmy  and  necrositu  and  to  be  the  seat  of  morbid  groittlis.     In  cm»-^| 
minuted    fractures    the    fnipuenlt*    should    Iw    pre)*er\-e(1     nnlr»^    qoilf^^ 
detached,  as  thoy  have  great  vitality  and  are  import^mt  in  the  |m- 
Bcr%'ation   of    tlie   ciintonr  of    thi*   jaw.      For   no-m^^is   the   n'sxiito 
should  as  far  as  possible  be  snbiH'riosteal  and   intrabncval,  and  hodi 
objects  may  often  be  aecomplij'hed  by  weufionally  aidiiifr  the  slow  pn)- 
cem  of  scponLtion  of  the  necrotic  tmne  from  its  attai'hniciittt  to  Imiw 
and  periosteum  with  the  elevator  or  the  linndle  of  the  Mvlpel  or 
H|)ntitla.    \\y  decrees  the  sequestrum  is  hxisened,  new  I)one  fomts  anmitil 
it  from  the  [lerio^teum.  ami  eventually  the  deiid  bone  miiv  be  lifted  fnn- 
its  be<l  with  iierlinp?'  !ili^;ht  ineijiion-i  of  rhr  pnii ;  by  thi.*  iiu'tbi«l  laf^ge 
P*irtionM  of  tlie  jaw,  ami  even  the  entire  jaw,  may  be  rr-pHMlmfd  (hiring 
the  proii'ss  of  !M'(|uest ration,  un<l  n4it  only  il«  eonUmr,  bnt  itn  funetiim,  he 
preiierv'od.     Tills  rnetbwl  is  pre  fumble  to  early  reweetioii,  which  is  liiiUa 
to  be  followwl  by  p^-at  eoiilmction  of  the  pnrtx,  even  if  the  periosteum  i 
preserve*!  and  new  bone  is  protliioed.     In  resection  for  tutnnrii  aiuplo 
CJtternal  ineisiimH  are  often  HMiuintl,  uiid  larfre  portions  of  the  iMine  inM 
Ix'  sacrificecl.     Eut  small  tumors,  involving  only  the  alveidns,  may  b« 
removed  with  bone  forceps  without  incision  of  tlie  skin.     .\  considfRiblj 
portion  of  the  central  part  of  the  jaw  may  Ik>  removed  without  incising 
the  lip  if  the  mucous  membrane  is  freely  divided  between  it  and  the  IkiM 
and  the  lip  in.  drawn  well  do«ii.     The  wound  must  Ix*  disinli-etwl  wilh« 
weak  bichloride  solution,  I  :  iitXH),  r.ire  being  taken  t*t  pn'vcnt  xXf.  ciilerim 
llic  stomach.   In  eloj'ing  these  wounds  cruh-.ivur  to  niiilc  (irst  the  cut  Mir- 
faccs  of  the  murons  uieinbmne  by  sutiiren  si>  lutplied  as  to  cuuh*  4i]:t>' 
cvorsion  of  the  free  mat^ins  into  the  mouth.     1  hen  nceumtelv  do*  tJ» 
external  woiiml,  using  catgut  drains,  am)  applv  iodoform  dn-asiug<<. 

(a)  When  the  central  ]Hirt  is  to  Im-  reseeteil  proi*eed  as  follows:  Pw 
a  stout  ligature  through  the  tip  of  the  tongue  to  hold  it  in  po§itiim  whta 
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AD,  inrliiliiii   for  ivil-oIhui   of   the  mliliUa 

Crt  of  tiit>  budy  at  iha  lover  Js«r  it'Iia- 


the  miisclM  are  iaciacd ;  an  aiwistant,  standing  behind  the  pationt,  holds 

his  head   fii'nily  uud  compt'CHMes  thv  two  liiriul  urLorii-Ei  at  the  puint« 

whpre  they  prnf«  (hi*  hnvrr  jaw.     Standing  in  fnmi,  seizo  with  ilie  left 

hiind  one  of  tlie  angles  of  the  lower 

lip,  whiU;  an  sussiHtant  holds  the  iith*T  F>o-  3— 

an^le  from  the  hone  iind  the  whole  in 

a  ^ute  of  teiisiuu  ;  divide  the  lip  with 

a  vertieal  incimm  tliruugh  the  nicdiuii 

line    do^v^l   to  the    os   hyoide«,  thus 

makiiij^  flujis. 

Or  make  n  sinj!;lo  eiirvwl  incision 
•long  the  lower  nuiivin  of  tlie  jaw ; 
rnirw  Ihf!  |)eriuKteni[)  fnnii  the  hone  to 
be  removed  ;  extract  ii  to(»th  (ip|w>sjte 
to  tiu-h  ]H>uit  where  hone  is  to  be  .s;iwn 
thnnif!;h  ;  use  a  small  Hey's  saw  or 
1h«-  eliain  saw;  the  bone  being  sawn 
through  on  both  sides,  divide  tlie  nnis- 
oles  attached  to  it  as  cIoacIv  as  po.'ssible 
to  their  iuriertiun,  earryinf;  the  knife 
elonj^  the  eniieave  siirfa«-(>  ( Kig.  .'i22). 
I.'nitc  tiu-  two  flaps  with  silver-wire 
euture^  jKissc'd  |})n;ii);h  to  the  aiiiomit 
momhntiie,  luijiistiii^  the  margins  of 
the  li|>;  or  uae  the  hanvlip  pins  with 
iipire-<if-8  suture  if  tlicre  is  much  tension  ;  utt^ieh  the  lignture  holding 
the  tonjfiie  to  a  fold  of  adhesive  strip  tirmly  fastencfl. 

(6)  The  horizontal  portion  has  tiie  foUowint;  anatomical  parts  to  be 
considered  :  Atlueh^nl  im  its  internal  surface  is  the  niylo-byoidea-*  muscle, 
Wncath  which  is  the  fossji  fur  tlie  snbniaxillary  plnnd ;  on  its  extenial 
Ktirfae^'  iih)iig  itt;  lower  niur^in  ts  the  altachincnt  of  the  platysma  myoideii 
muscle,  and  fthmjr  its  alv«»iar  inarjcin  the  Imecinntor;  the  facinl  artery 
niount'4  over  its  lijwer  Ixtnler  jn!*t  anterior  (o  the  instrtiou  of  the  nin*- 
scter  ninsc'le.  lie^Tl  as  follows  :  Make  an  incision  eonimentnnp  U-hind 
and  a  little  above  the  an^li-,  avoidiiijj  the  facial  tn-rvc  and  parotid  duct 
alonj;  the  Iponk-r  of  the  jaw,  terminating'  from  u  quarter  to  liiilf  an  inch 
below  the  symi)hysis  mcnti ;  raise  and  reflect  the  flap  on  llie  face,  tying 
both  entU  of  the  divided  facial  artery  ;  the  l>one  being  denuded  or  the 
periosteum  rais*Ml,  divide  with  a  chitin  saw  passed  nt  the  projM'r  point 
anterioi-Iv,  a  tooth  bcinn;  removed  if  nccessar)* ;  seiz*-  the  end  of  the  frag- 
ment with  stronj;  forceps,  and  divide  with  (he  chain  s;nv  at  or  near  tliu 
angl<>,  an  may  be  n'<|uired  ;  close  the  wound  firmly,  care  Iwing  taken  to 
compress  the  surfaces  of  iJie  incised  miic«)us  membrane  closely  to  secure 
pnmipt  union, 

(c)  The  half  of  Ihe  lower  jaw  has  the  following  addllional  n'hitions: 
Tlie  ramus  tcnninutes  in  two  ])nie<.'s*OK,  one  for  anit  illation  :itid  the  other 
to  give  atfacliment  to  the  tcm|Kind  nniH'les  ;  tlic  iirticidation  is  .-upportwl 
by  an  external  and  internal  hitend  and  the  i-apsulur  lifpinicnl  ;  the  rttylo- 
ninxillary  passes  from  the  styloid  process  to  the  angle  of  the  jaw;  tho 
internal  maxillary  iirtery  jstsses  behind  the  neck  of  tlie  condyle  in  such 
proximity  as  to  render  eare  necessarj-  to  avoid  wounding  it  in  disaitio 
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ulution  of  the  jaw.  Kcsicct  us  fuMuws  (Fig.  S23) :  Plaw  tlH>  fntirjit  with 
the  shoiildera  raii*«l  anil  head  tiirnod  to  the  ojipositf  side  ;  commcnet'  ihv 
ineiRiiiii  ut  the  zv^uumtie  arch  buliiiid  the  foiulvh',  eurrv  it  ttoniiuanl 
behind  the  ramutt  to  the  angle  and  under  the  butfy  uf  the  bone  tu  a  point 
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Excitlon  or  half  of  lower  Jaw. 

one-f|niirter  of  nn  ineh  helmv  tlie  ••Tnipliyj'is  nienti  If  the  operation  isl 
an  old  necrosis,  but  ihrongli  the  centre  of  llie  li]»  if  for  the  removal' 
bone  for  otlit'r  utfectioiis :  in  the  fopmer  «if*e  inetF«e  the  iierioBtenm  mhI 
raiw  it  from  the  bone  throiighont,  but  othcrwi.'sc,  for  thf  ivni*»V!il  of  a 
tumor,  the  fueial  arter.'  must  tw  cantiomsly  divided  and  hecnn-d.     S^ll^ 
iKTidsteiil  reseetinii  may  now  be  rapidly  |K>rfomKii  for  ncenws,  (he  btinp 
beinjr  divided  with  the  chain  or  small  stlraight  Un-k  wnv,  and  the  «'tit  vnA 
lined  as  a  lever  to  raiw  it  fmra  il*^  finsilion  durinp  the  procrw*  of  enu-. 
cleation.     If  the  (wriostenm  is  not  saved,  havin^c  dividwl  the  Imnc,  win- 
tlie  ent  extremity  with  the  liand  ;  ruiw  il  from  it**  Uil,  c-arefiiUy  wjKint- 
in^  all  tifwni's  adhen-iit  to  the  body  and   mnuis;  ram-  a  nnrrnw-Madid 
knife  or  enrvrtl  -ioissors  hetifjith  tliezy^tmatie  an-li  and  behind  iht-  »iiro- 
noid  pnut'ss,  and  with  it  divicU*  the  tendon  of  the  tenipunil  niiLSfK-  while  I 
denreswinj;  the  bone  to  diiicn^ntge  the  process  and  hixnte  the  (iinidyle;j 
pull  the  hone  istmngly  outward,  a*  far  a§  poe*ihIe  fittm  the  vpsseK  in  i 
ortU'r  ttt  avoid  esjK^iallv  Iho  internal  miLxillar)'  arteri",  and  ettmplete  iht' 
ojM-nitioii  by  dividing  tlie  pt(T\-)ioi(l  niuwies  and  the  artieular  ligaments. 
Secure  every  blfwhnp  v<'wel  and  cIom-  the  wound  by  cjtrefully  adjuMiiie 
the  niai-jrinf*  of  (lie  inlepiment  and  of  the  nimvais  membrane.      When  the] 
tumor  t!»  Iar(^  and  eonipletely  we<lged  in  the  upper  port  of  the  bone,  •ttj 
as  to  hintier  the  fi-et-iim  of  the  onroiioid  pntceas  ami  prevent  disloention. 
cut  off  the  timior  as  high  as  [xissible  with  the  bone  forceps  or  huw,  and 
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then  remove  the  remaining  portion  of  the  jaw  only  in  case  the  tliseaw  is 
mMtifriiADt. 

(i/j  The  entire  lower  jaw  is  removed  as  follows :  Pmw  a  ligature 
tlirough  the  iiutt'rior  imrt  ttt'  the  tongue,  and  tnict  it  to  mi  a^^if-taut ;  uuike 
an  incision  cv)mmcncit»j»  dpiiosite  tlic  left  eondylc  downwanl  toward  the 
angle  of  the  jaw,  ranging  at  ulK>ut  two  lines  in  front  uf  the  posterior 
bonier  of  the  raniui>,  thenre  alotig  the  haase,  tu  terminate  at  the  mi-dtuu 
line  a  little  posterior  to  the  mr»st  prominent  part  of  the  Umler  of  the 
jaw.  Diiwi-et  u])ward  the  tiissues  of  the  eheok,  and  reflwt  clownflard, 
for  a  short  <li-ttaiiec,  the  lower  <Hlpe  of  the  incision  ;  separate  tlif  tiA-tiittt 
fomiine  the  flo<jr  of  the  niuiitti,  niniated  uwn  the  inner  (turfaee  of  the 
IhkIv  ot  the  hone,  from  their  attjieliinenl**  fniin  a  iK>int  ntair  the  median 
line  as  far  back  as  the  angle  of  th«'  jaw  ;  next  »livitU>  tlu-  atbtehnicnts  of 
the  huceiuator;  i^ecun!  by  tifraturc  the  fauial  artery,  the  Mibineatul  uml 
the  sublingual ;  expiwe  the  external  surtiice  of  one  hraiieli  of  the  jaw  and 
of  the  t«iin(K>ro-uiaxillar>'  artieulation  by  di(*seeting  tJie  ma)*seter  npwanl 
as  far  as  the  zygoniatie  areh  ;  seize  the  mniut^  and  pull  the  coronoid  pn>- 
ccftit  downwanl  Iwlnw  the  z>'gomn  ;  divide  the  insertion  of  the  ]>tery- 
Epadeus  internum,  ^nmng  the  Ixine  in  doing  m>  ;  earefully  avoid  the 
Hngiijil  aerve.  here  in  elot^'  proximity  ;  ilivtdo  the  di-ntal  artery  and 
nerve;  separate  the  tissue*  attaehed  to  th*>  inner  faee  i»f  the  bone  as  high 
up  as  a  point  situated  about  u  line  bel'tW"  llie  sigmoid  uoteb,  between  (lie 
cuudylc  and  the  conmrtid  proeess;  iletaeh  the  leiidou  of  the  teu]|H)nd 
mutK-le  by  nieaurt  of  bhuit  eur\'ed  i*e)*iors  or  a  prohe-|x>itited  hii-tonn", 
keeping  eluw  to  the  Imne ;  make  nf*e  of  the  ramus,  now  niovahle,  a.s  a 
lever  Ut  aid  in  the  disarticulation  of  the  b*.>ne  :  to  etl'ecl  xafely  ihi-  dlsar- 
lieiiljition  of  the  enridvle,  {H>nelnite  the  jihiiit  by  euttiug  the  ti^injeiitH 
b<'ft»re  harkwiird  anri  i'mm  witlimit  inward  ;  the  artieuhiti^n  thun  o|>rns 
BufEciently  to  allow  the  eon<lyle  to  be  eonipletely  liixatwl ;  blunt  sciswrs 
may  now  be  itneil  to  eut  earefully  the  iulertial  |nirt  uf  the  ea]K>ule  and 
the  maxillary  insertion  of  the  external  pterj-goid  mnsele;  by  a  slow 
movement  of  rotation  of  the  ramus  uiwn  its  axis  the  eondyle  is  detached 
and  the  operation  completed.  To  efl'ect 
the  removal  of  the  other  half  make  the 
same  ineision  on  (he  opjKJsite  i^idc,  so  as  t<> 
meet  the  first  on  the  mc^iian  line  ;  the  dis- 
eeetiuii  U  nimilar. 

The  mtprnitr  nuurlffa  lias  tlir-  following 
imiNirrnnt  anatomirul  features:  It  is  at- 
taelietl  to  other  bones  at  but  thnn?  priiiei- 
pnl  points:  First,  by  \is  ascending  prcK-ess 
and  articulations  with  the  <m  unguis  nnd 
ethmoid  ;  secKind,  by  the  orliital  border  of 
the  malar  at  fur  at  the  spheno-maxillan* 
fissure;  third,  by  the  articulation  uf  the 
two  maxillnrii-  hones  with  Hich  other  and 
the  jwlale-lx'ue  ;  there  if  a  fourth  point  of  fuitiu^  behind  with  the  ptery- 
goid priK-ess  ami  llie  iMilate-lK)ue,  whieli  yields  easily  by  simple  dcpres- 
Ftifm  of  the  mnxillim'  hone  into  the  interior  of  the  month  :  in  attaeJciug 
the!«  ditTereul  |M)ints  no  large  vessel  is  injured  ;  the  trunk  of  the  interntil 
maxillar}'  urter}'  nuiy  l>e  easily  avoided,  or  in  any  ease  tied  after  the 
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rctnovul  of  the  bone ;  moreover,  Id  catie.ot'iinforeseeD  heniorrlmgc  durii^ 
the  operation  wf  have  a  rpwiiiriv  in  ruiri|ipe^on  of  the  canitMi ;  ouly 
important  aerve-tninlt,  thi>  !*in»erior  iiiaxillar>",  riwl  he  divided. 

K4>aH;tinn  of  tliL'  bone  '\s  jHTformi-d  fur  the  extirjMitJoii  \)i'  ruuliffi! 
jirnjwthi*  aiid  to  gain  acce.>«  to  naso-|>haryngeal  tumur^ :  in  the  l^trui' 
vase  it  in  juritifiable  only  where  the  disease  in  limiteil  to  the  up|K'r  jftu 
ami  ib;  oon-espondiiiK  palatc-honc,  owing  to  the  ot^rtninty  of  recnnrnn- 
if  the  di-'Wiiw;  extends  beyond.  The  inethwls  of  proeediire  are  niuueron-S 
and  give  gn«t  anil  ili-iMnihli^  Uitilndc  Im  the  o{H'rutor.  Karlv  openiti^rr 
mt  boldly  through  the  cheek,  I  (Kig.  324),  bnt  to  avoid  uniiighily  ptat^ 
the  rule  now  obtaiiii5  of  making  the  inciaou  in  the  mniree  of  lutnnl 
fokls  of  the  skin,  '2  and  4  (Fig.  324).  Snhfwriosteal  resteetion  nuiy  bi^J 
made  by  thenw?  ineiMoni^  but  a  more  forma]  ojtenilion  h  made  by  r<J^| 
lowing  thc'linc  1  (Fig.  324),  ^t 

lif'-j^eet  the  .«ii[kenor  maxilla  Im4ow  the  floor  of  the  orl>it  by  tlif 
folhiwiug  u]H.'nition  (tJiit'riii) :  Make  an  inei.sion  slightly  convex  Wk* 
want,  conimcueing  at  the  alu  uf  the  no-te  and  terminntit^  at  the  emv 

i^wuding  commi»xure  of  (he 
following  the  niiso-lahial  fohl  or  fur- 
row, 4  (Fig.  324);   dissei-t    np  i!* 
twittla[»)  resulting  fnmi  tlli^  iueiri' 
until  file  nostril  is  ('X]m>h<i1  antl  t 
malar prooc«i4  is *?omphrt«ly  donrnliil 
with  a  small  saw  hehl  in  (1h-  ri| 
liand,  Haw  thmiigh  the   malar  f 
wss   fnim  almve  downwanl,  ami  i 
little  from  within  outward  ;  llu-  mU 
|)ulate  having  hwn  <li'lm4ii'd   fn 
the  j>i>sterior  iMinler  of  the  jitiliiii 
bone  by  a  transverse  inei.«ion  mai 
at  the  posterior  bonier  of  tlie  larf 

f;^^!    molar,  and   an    incii^^ir  ttxitb 
laving    been    extnirted.  dividf  tl* 
honzonlal    jjortixn   of    the   uiai^ilU 
from  beforr  IwekwanI  with  niiiini' 
foreept<,   one    bnineh    being    iu  tir 
nionili,  and  the  other  in  iiie  nan»; 
make  a  s«>ctii»n  of  tlie  l>one  froai  ilw 
divided  ninlar  prwvw  to  llit-  mm- 
by  iJie  forreps ;  Heizi'  the  Ihum-  «iib 
strong  foroeps,  and  removi-,  fniedir^ 
ing  the  pterj'goid  imKxiif  (Fig.  32^" 
After  tnorougli   ditanfeetion  of 
woninl  ajjply  i'xluftinii  dres^-ingi'. 
The   entire   maxilla  or  [mrti* 
may  be  resi-c-te*!  a?*  fidlows  ;  Kxt 
the  ineiisor  teeth  of  that  Hide;  divide  tlH-  upper  lip  in  the  median  lin(' 
to  the  nostiil ;  eontinni>  the  inctriion  nronnd  tlie  nta  and  up  the  ddrot 
the  none  toward  tlie  inner  cimthufl  of  the  eye,  thence  conlinue  it  in  » 
slight  eurve  bulow  the  orbit,  2  (Fig.  324),  or  1o  tin-  malar  Ixnie;  n-II-v' 
the  akin  from  the  bone^  and  Hitb  a  narrow  saw  pntiMxl  into  the  DUftrii 
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divide  (he  alveoliii^und  hard  pnbie  ;  incisr  the  muooiu;  membmne  of  the 
mouth  ait  fur  haok  a*  the  sitfl  palnur ;  cut  partially  al*o  tho  malar  pnx*** 
uf  the  luaxillarv  Ih»iu\  ur,  if  uvctwi^in",  the  bt'iit*  itself,  aiiJ  th^*  imtal  [>nt- 
cvHS  of  thf  sii|H'rior  maxilla,  and  <^>iii|iU-ti-  thi!  division  of  these  Ixtties 
with  the  forcepH ;  grasp  the  bone  with  the  Won  fum-ps  and  detach  it 
^forcibly  fmm  the  ptervgoiil  procfiH  and  {lulate-bone ;  wlieii  the  bone  is 
loose  raiiiw  the  fascia  oi  tlic  orbital  palate,  sejmrate  the  infra-orliital  nci-\'c, 
the  soft  palate,  and  any  adhering  ti^ssues.  The  heinorrhajre  niu.st  be  siip- 
pre^?<ed  l>v  li^'atureT^  ami  the  ncttuil  cautery,  and  the  witiind  iidjiistiHl  at 
the  \l\>i  by  Imtf-Iip  pin->  and  in  other  |tart?^  by  cart>nli/etl  r-ilk  »*iitiire». 
The  HUftrrior  mnxtlltE  may  be  n.-movi'd  at  a  ^inele  ojHTation  by  an 
ineittion,  t\  (Fig.  324),  along  the  centre  of  the  iiotte  and  tlmtngli  the  U])i(cr 
lip;  adtlitioual  inci«ons  may  be  made,  if  required,  iimler  tla*  orbit  later- 
afly.  Or,  a  four-curriered  fla|>  may  Ih'  made  by  an  inrinoti  on  i-ithrr  nde 
from  the  angle?  of  the  mnni  h  to  the  external  angles  of  the  eye,  I  ( Kig.  ii'24). 
Tho  divii^iuns  of  the  bone  by  the  difierent  opemtions  are  instructively 
shown  by  Trevea. 

Fio.  3-26. 
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EUw  tnetaioiu  Id  the  cauclllic:  ^l,  O,  r.<-sfUi<%nnf  lh<- np[i«r  jaw:  D,  Boerk('r>  opcniton  (MMl 
poljrpiiB) ;  S,  C,  Ou^n'*  oponiloD  iiMtninl  cvrbloiiK  K  >',  umffratiook'i  opontinn  (ihmI 
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The   EIXTBEMITIES. 

AMprTATioy. 

An  amputation  is  required  only  wheji  the  question  of  recovery  by  other 
means  in  uegatived  beyond  all  rca«unabli'  doubt,  or  utieu  titu  prcsuuce  ut' 
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nn  inonrnhlc  diiteaiv  is  a  twmrct!  of  siieh  evil  or  disromfort  as  to  rctidrr  i 
l(K)t^  of  tlio  liiiilf  dvE^inil)lL'  or  heuclicial  ta  the  jmlii-iit.     The  fimil  jwi 
nt^nl  :iH  to  iliif  iico(\'^ity  nf  nil  nnipiitntkui  in  iiiiy  ^ivi-ri  <^.«*'  niu-^L 
fiii^(:iiiu-<i  hy  tlu-  ktost  sinyiosil  fxporiciirt%  for  an  ampntaiioii  timt  vhaA 
forriierly  have  been  jurfitii'd  wuiilil  nuw  U-  rfpudinted  \>y  llie  \w*t  at 

thnritic.",  and  tlic  njK-patnr  jiiistly  chargMt  wit 
ignuraucc  and  uti!>kilftilnc»^ 

Tlif  hudrutufntu  i-eiiiiirpcl  to  fortn  a  cfimiJc 
nni|«itntiiiir  case  aiv  a  lunjrMiui  cliort  kiiiffiii 
i^tiiiijr  (l'"i{;.  '127),  nit-UirnrjMl  k»\v,  kiiIih>|,  k 
naruliini,  i«(iw,  Unw  fiin'<-ivw,  iirtfrj*  forcriw,  Dfid- 
Icj*,  loiinni|iicl,  and  i*l»stic  Uindage.    Tlic  knife 
lihi^uld  lie-  iitioiit  t>rt(T  IIh*  k-n(:tli  of  ihediiiD- 
f^lerof  thftinib.    Tlipftitlinj:  i*:idiudilt>«lg(d 
knifu,  the  two  i'*\y!%^  hem^  |iumlU*l  until  tfaf}' 
convoi^  t*v  form  the  point ;  llio  jkiilpfl  jp  Impe 
and  t«t[x>iig,  Imviiij^'  a  tiriu  liundlr.     The  aw 
(Fip.  '128)  nltoiild  luivp  ft  ntninj*  hock  Jirid  he 
woll  set.     Thf!  Ixdit  foreops  ^iiild  hecuttini^. 
Th«  touriii<[m!t  slmuld  he  ntnmg  (Kie.  2(KU 
and  ajipliiil  ns  in  Fi}r.  2(M.     TIip  flavin-  Iwntl 
fljjt*  is  seen  in  Fig.  !2(M'),  jtnd  itsi  npplinitiitit  ioj 
Fip.   201.     Tlie  artcr^'  fbnx'pj«  niav  he  dt^ 
twtlied  (Fig.  206)  or   with  a  sliclf.     Tln-r 
^honld  be  six  or  more  catch  forceps  (Ftp.  2<>" 
Tin-  (me  nf  thr  (tpcititinn  must  oc  fixed  will 
diu'  n'l^pinl  to  the  cause  which  nec<.'witiit(r!<  (In 
anipiiuitinn  jini)  the  coiidilion  of  ihc  [wtii-iit 
Thorp   is  a  time   when  intrrfpii-nct-    must  In 
avoided  nitlier  tiiun  eourtvd,  but  the  linlit^  <jI 
the  Iwu  |KTi(idt4  nru  not  always  uell  defimt 
and  ninnt  lie  kd^  to  the  judgment  of  the  aif 
gfon  in  each  individual  case.     In  peuenil.  i^ 
may  he  udvisctl.  thus:  (1)  injuries  netvsritjitd 
itiiniediMte    ain|«itHtions,    but     the    ojM'mtit^ii 
should  not   \w  [H'rfomied  during  ilu-  ]MTi'>' 
of  reaction  from  shock  ;  (2)  if  tlu-  dts<iwo  i^ 
acute,  avoid  the  [K'riod  of  active  inllttniniali'* 
and  Ripidlv-sprcudintrgaiigivne  ;  (IV)  in  chniuii 
afl'cc'tinns  the  jjurgeon  i>ih(>uhl  n-giihilf  tlw  tim 
of  orKTationac<K>nliiigtiithepnneijtIes(U"tiiili-J,' 
The  y»///(V  nj  ftrnputntion   must    1m?  ilrter- 
ininiHl    with  regard   (IJlo  the  safety  of  ili 
pmient,  and  (2)  to  the  ser\'icetthlene)«*  of 
re*ultin(j   linil).       Divif^ions    of   aniputHti'H 
ImMti  oil  the  place  of  oiK-nition — namely.  (11 
in  llic  fTMitinnily  of  the  shaft  ;  ('2)  in  the  roi: 
bones. — are  now  eomiwratively  uiiimpurtant, 
experience  proves  that  hotli  for  Hifety  to  the  patient  and  wr\-icenblen« 
of  -itunip  no  distinction  should  he  made  hetivccn  amputation  in  the  n< 
tinuity  and  contiguity,  witli  the  exceptioD  of  the  ankle,     hi  the  upjK 
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pxtreniity  all  thn  oonditinnH  unite  in  &vor  of  the  least  [loi^^iihlp  fjiicrilii-e 
i>f  [airtJ,  for  the  safft^'  of  the  potipiit  is  in  pro|»rtiiin  u»  lite  di.stnmv  of 
Ulf  wound  fi\Hii  Uh*  IhmIv  ;  :iikI  i\w  valuv  uf  tlii'  (^tiiuip  in  iirflii'iiMon 
ilt']MMi(ls  iifKin  tin*  iiiiiiil>rr  of  arliciilations  ]tn>son'e<I.  In  thi'  lower 
extremity  the  same  rule  applies  lo  the  wound,  but  »*  the  stump  is  to 
be  uwtl  in  loa»mution,  it  rei|uin-s  hmidth  niid  lirrnni'sH  tu  sustain  enn- 
t;u-t  witli  the  artificial  applianrftii  iist-il  in  ]>ro;rrt-i.'-ion,  and  lit-noi-  ii  plaee 
of  atuputjitioii  must  be  st-kfted  whieli  will  tieeure  these  onmlitiuns.  Tlii.'! 
place  ifi  not  ahvuvs  ilie  farthfni  jMtint  from  the  trunk  at  which  im  anipu- 
tntion  could  tw  [>erfonind  in  a  (jiven  titio.  Itut  in  praetiee  it  is  not 
iliniciilt  to  liariiioniiu;  the  two  indtcutiuni^ :  when  liie  ani]iiituliou  iK-tiTLT 
the  trunk  would  give  the  Ix'tter  ^tump,  the  danger  of  the  wound  i^  not 
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so  Timeh  i^^rejiter,  p'liendly,  as  to  forbid  iiccepting  the  slightly  incrpflsed 

risk  fitr  ihi;  lifeloiij;  ailvanlajie  piiiii-d. 

The  imtneffiaif  jfrejinrtrfion  for  an  itwftutnfiou  slimild  incliuh*  idl  of  [h,> 

d 
in 
an 


Bj)piianees  uewswnry  to  render  the  wound  entirely  awptic,  a.-*  fully  stated 
in  the  setition  giviuj;  tlie  details  of  an  antiHcptit.^  uix-nition.  The  limh  in 
be  an»pntjit«i  >ihoul<l  he  «'niptiloii«ilv  rlmrsc^l,  disniff<tc<l.  and  shaved  an 
din-cted  on  the  day  prtirediiij^'  tho  ttpenition.  When  other  prep;inUions 
lire  complete,  ap|ily  the  ela.-^tic  Uunliifre  frtmi  tln'  extn'niliy  lo  a  point 

Heieiitly  almvc  \\\c  \i\wx-  of  the  divif*ioii  of  the  bone  to  prevent  its 

■Tferinu  with  the  formation  of  the  flajw  (Fig.  329). 
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EliMtic  iiiiniloiir  tn  ftinF'iiUttlAii  at  the  lcnt>«->altit. 

The  method  of  oftetnfion  f-lioidd  nim  to  wcure  s  well-nourished  covpr- 
injf  of  the  ntump,  neither  wimty  nor  n-'lundant,  iinil  fre<'ly  movable 
eieatrieial  tissue.  To  obtain  Jtueh  retiults,  (I)  the  -rftft  iMirt-  niu-*t  he  veir 
niivly  a'hiptetl  t*>lhe  Miirfa*v  to  he  coverv*!  ami  well  ciipplitKl  with  Idotnl- 
veftM'ls ;  (2)  the  etit  r^urfaee  of  Iwine  niiisl  be  iniinediiitiTy  eovrn-d  by  the 
porioKteum  or  the  deep  faNtiiii  of  the  |turt,  in  order  to  prc\-ent  the  su|H-r- 
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ficiiil  niK<ta  and  intogtiment  Irom  beeoniii^  Urn  firtnlr  attaohcfl  by  the 
ri«itricinl  tissue  t(i  tlif  end  of  llii-  Ujuc.     Thor*  nsults  are  jiwtirwl 
raising  itif  periosteum  with  the  t*«rt  tissues  and  a[t|ilyiu^  it  t4j  ibi- ii 
end  of  the  licne.     The  ubjectioii  to  the  periosti.'al  <:i>verinji  '►*'  ihc  li.it 
that  osteophytes  ai-e  liahle  to  form  on    the  exlremity  and  reiidtT  tl 
^tiiriiii  tf'nder  arc  trivial  when  fiotiitian-d  witli  tlie  udvuiitage:?  whii':h 
luw  the  proteetirm  which  it  aflonl*  from  nwnwis  and  (wtermivelilts, 
the  Ikim**  whicli  it  fonilH  for  h  iiiovable  covering.     If  ti»ti-<>phyt«:«  beeiin 
tiiiultlcHimit.',  ihey  nmy  readily  Ik-  riMHoved  l)y  a  flight  upenitioii.     It  s\m 
fiif<|iienlly  ImpiK'iis  lliaf  the  niutilatiun  of  [wirtj*  liy  the  iiijun-  l?*  w>  ^ni 
that  the  ^tr)!^j]i  can  fomi  the  covering  of  the  stiinii)  hy  nn  iixni  rulit^j 
hut  tiint^t  e\en^-i^>  lii?  ingenuity  in  pulehwork.     If  the  couditionx  eN«-i 
tial  to  a  tfoiind  and  useful  tutump  are  eoiii-tanlly  kepi  tn  view,  any  of  it 
stercotv|X!d  or  extem|»»rizi-il  tuethod>  nmy.  with  {Mitienee  and  <h'Xt*Ti!v,1 
Im?  niade  toyiehl  pkhI  n'linlls.     The  n-eojfnizi-d  niefhmU  of  amputati-ia' 
art-:    (1)  the  eiivular  ;    CJ)  Ihe  «iiii;h' flap ;  (II)  the  tluidde  Hap  ;   ^1)  tlie 
rectangular  fla]i ;  (o)  the  bilateral  ilap ;  ((j)  the  jwri<wtcal  flap. 

The  circular  operatiftii  win  be  exeented  more  quickly  by  tae  fullominj! 
than  by  the  onlinary  niethoit :  IStirnd  upon  the  rl^hl  ^ide  of  the  liml), 
the  ]clY  f«K)t  thrown  lorwani  and  phiceii  tirndv  uiwn  the  floor,  the  rijihl 
knee  l>endiny;  puflieiently  to  jrive  fi-eeduni  of  motion  lo  tlK-  VhwIv  ; 
the  limb  alMive  the  point  itf  i>jM>raliiin  willt  llu- h'ft  hand,  ain)  takf  di 
handle  of  the  knife  netwoen  the  thumb  and  fore  and  sf^oond  tingi'-rii.  m 
tlie  right  baud,  lightly  ^iip)Kirt<.-d  by  the  other  fingers ;  stooping  suffi-"' 
eiciitly  to  allow  tlic  rit;ln  arm  to  encircle  the  lind>  raulily,  cam'  tlr 
knife  around  until  the  bUide  is  nearly  perix-mlieular  lo  tiie  \\n\^  a.\i>  of 
the  limb  on  the  side  next  to  you  with  the  point  dnwnwanl  and  the  hand 
above  the  limb.  Commence  the  eiit  with  the  heel  of  the  knile,  uivitj; 
slightly  tiuwini;  motion^:,  and  bring  the  Imiid  un<ier  the  limb,  and  llu 
direetly  upwurd  upon  the  wde  next  to  you,  nntil  the  h«J  touelicA 
jKiiiit  of  coinmentvnient ;  the  handle  of  the  knife  held  tJiu*  delicately 
willrliaiigc  its  iriativc  jwisitions  aj.  it  passivii  around  the  lind*  without  tl 
Kliglitest  emlmrrassment  In  the  o|>er!it«r.  The  ea-ie  with  which  the  iiK-i^i<i| 
is  eomplelt'il  will  depend  much  upon  wlielher  it  wmnueuces  well  do* 
ii|>o[i  llie  !Mfle  of  the  limb  next  to  the  o|)enitor;  iiii^>  the  ^kiu  from 
til-Jit  layer  of  niu!*^le8  by  diN*eclion,  and  tum  it  upwanl,  two  or  ihrw'' 
inches  uceording  to  the  diameter  of  the  limb,  like  the  euff  of  a  coal. 
Divide  the  first  layer  of  muscles  nt  the  marf^n  of  the  retnirte«l  intej 
nieiit  by  the  cireular  incision,  a«  of  the  skin ;  raise  tliii>  layer  witli  ti 
kuife  ami  draw  it  Rtill  farther  iipwanl ;  ibviile  the  lai^t  layer  of  mtiH-ll 
down  to  the  bone  (i'^ig.  ;3;10)  by  the  same  sweep  of  the  knife  a*  bcfu 
given.     Saw  tliu  bone  at  the  a|K;x  of  the  cwne. 

Thcmnififfap,  or  a  whorl  anterior  and  long  ^Kioterior  flap,  ts  pcrlixTtie 
as  follows :  Stand  n|n>n  the  riglit  side  of  the  limb ;  gra>!p  the  tliigh  wit 
the  left  hioid,  placing  the  (ingiTj*  and  thumb  njion  opiMisite  [mintji ;  tli 
apply  the  heel  of  a  Inng  amputating  knife  un  the  (iirlher  i*idcof  llu-  liui 
at  I  he  ends  of  the  Qngers,  and  draw  it  in  a  fiemieinailardiret'tion  oven" 
limb  Co  the  cud  of  the  thumb;  with  this  single  swcvp  divide  all  the  •* 
parts  down  the  bone :  without  entin-ly  ix-niovlng  the  knife  witlxlmw 
suflicienlly  to  enter  the  jKHnt  at  the  angh'  of  the  wound,  and  tran^Hx 
linih,  passing  under  the  bone,  and  emerging  at  the  angle  of  the  nuui 
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on  Uie  opposite  ^i(ie ;  make  a  flnp  of  the  re(|uUite  leiigtli  from  the  poste- 
rif)r  ]fflrt  of  llit-  lliiglt.  Tl»'  flaps  jiix*  rx'tnictcd,  tlur  knife  oirrifd  aniund 
the  bonu,  Hiiii  lliL'  ^iw  applicil  :it  th<-  liiglivst  [xirt  uf  llic  wuiiikI. 

VouUe  jiiipK-AW  forme<]  ;i>*  (ijlli>ws:  Oni^p  the  soft  pairU  ami  hrin^ 
thcin  fonvuitl ;  tmnstix  the  limb,  the  knife  ^^zin^  (he  upper  surface  uf 
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the  brtiio,  Hill]  ui:iki>  ii  i^hort  niitorior  flaji ;  reintroduce  the  knife,  and,  |mu)h- 
injr  under  tlic  Imne,  iiinke  a  pitslerior  (lap  Iimjfpr  than  the  anterior  to  etmi- 
peiisitc  for  the  )rre:itei-  ix-ti-action  ;  eompleti.'  the  ojieration  as  in  tile  funuer 
nietliml.  Fhiiw  nm  also  lie  mude  frt)in  thy  n^ides  of  iIm*  limb  by  iiitnj- 
dii^ilij;  the  knife  in  the  <vnire  of  the  limb  din^t'tlv  down  to  the  bnne,  on 
one  Mde  vi  MJiieU  it  i.-«  p:is.-re(l  to  the  op{io.-<ite!<i(leof  the  limb,  and  a  Hap  is 
then  formed  (Ki'fr.  •\^\ ) ;  the  knife  is  reintnubuTsI  nrid  »  Haji  made  from 
the  opiMJsite  eifle ;  the  Haps  iir«  stmiigly  retnicled  ami  the  K>iie  i*awed. 

Tli«  rrcUiiu)\ttur  flap   mctlwHl    is  as  followi*:  Make   a    lonKittiilitial 
inciiHon  nn  eitiier  aide  of  the  limb  (Fig.  3.12),  in  leaf^th  equal  tn  two- 


1.1  new  nf  ItiHalon  In  TaUc'*  atnpqlsUaH. 

thirds  of  the  eimimferenoe  of  the  limb  al  thip  |tart ;  make  a  »»eoond 
ilK■i^^iol)  111  the  bene ;.  unite  the  lower  extremities  of  thew  two  incif-ion.s ; 
rai.si*  rhis  iiuiidrilatenil  Hnp  fnmi  the  Iwne  ;  make  a  thini  inei>ion  tnin*- 
ver^>ely  down  to  the  bnne,  forming  the  poKterinr  Hup ;  raii*e  Ijolh  tla]>3 
and  tiriiily  retniet  Iheiu;  m\i  the  bone  at  the  junetinn  of  the  fla])<s  ami 
uniu>   the   ll:ip:4. 

Double  Ji<iu»  nf  the.  inteffumcnU  riiul  rirculnr  itwitnou  of  the  wiwc/wt 
ropiire  tliat  tne  naps  should  \w  snffinent  to  meet  withont  effort,  shonid 
eorreji|»«iijd  in  p*i7*,  and  should  not  be  made  too  arebe^l ;  in  dividing'  th^ 
inusele.s  the  knife,  unless  the  lind>  !»■  of  iimisiiul  dimen?)uns,  t«hould  Ih* 
carriiHi  down  to  the  bone  atonee,  and  thin  can  only  be  done  by  the  appli- 
cation of  eunMderablc  force,  fcrvat  care  bein^  taken  that  the  muM<ular 
ma.sH  behind  the  \vmv  bi>  not  pa<ihed  Iwfore  the  knife,  but  divided  without 
dttjphiceineul  from  il«i  natural  ix-tatioUA  \ij  the  purt«t  amuuU.     M'livn  tlie 
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limb  is  verv  largi-  it  would  be  well  totlividc  the  fiiijieriicial  inu.«cles  fir 
jiml  allow  tlifni  to  retr.icl  Ix'lbre  tlie  ilivJKiuii  of  tin*  n*nwin(iiT. 

Th(_'  jxrioifi^fi  flirp  is  mo(it  jH-i-fer-f  ivlit'ii  made  uj*  fiillnw-i:  Mnke  n 
[■in'ulur  inrision  uinftly  duMn  t«  tlic  Imhic;  t*iiw  the  bfHU";  wliilf  mu 
assiftlaiit  (grasps  tlif  extremity  with  .*tont  forceps,  the  operator  miw.- 
p(■^it^^tcum,  ncginniug  at  the  extremity  iff  the  irut  btme,  sepuntting 

Fiu.333. 


y.: 


Matbwl  of  fonalDK  xmrtotim)  flki*. 

Htta<;hment8  to  the  Iiiie;t  u^pem  witli  Uie  knife ;  the  perioste»tt>ine  mi 
be  used,  but  iii  p-nenil  the  lliumh-n:iilK  will  Ik-  fimnd  mtjc^  ctlicifi 
The  periostcniii,  thii*  mi.si'd,  eovei*s  the  c^iitml  ]>art  of  the  (lap  (Fin-  XH 
and  wheu  the  flap  if*  bmujilit  over  the  extremity  tiie  m>riostriini  makeni 
piTt"eet  eoveriiijf.  and  ilie  tiwrues  between  iJie  tikin  aiiu  ]H>nusie<ini,  beii 
uiiiiyured,  rapklly  unite. 

Fm.SM. 
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The  hone  mu.«t  idwnyw  he  rlivideil  ns  follows:  The  |>eriiMtcn 
having  been  nii^'d  as  hi^rh  up  in  the  flap  a*"  possible.  fir«t  aj>piy  the  he 
of  I  hi-  »iw  and  ilniw  il  shnvly  ImiI  Hrmly  across  the  Ixaie  to  make 
pnMive;  then  movf  it  nipidly  until  the  In  me  is  M«-.irly  divided,  whm 
U  to  be  moved  more  !:ih>wly  to  nvoid  tipllnterinf;  the  la^  conneetiot 
with  the  bone  ron*e(w  clip  ulV  anv  sharp  or  projceting  wipes  and  Ix'i 
the  tind  of  tin*  bone  snuKvthly,     \\'hen('  there  i&  a  single  Ixmc  it  will 
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found  wL'uVr  to  apply  the  saw  m-sirly  |)cr|)eDili(rularIy  on  the  sid«'0|i[iortiu» 
t"  iho  Kix'nitor ;  wtn^n*  tluTc  nn*  two  Ihjih«  the  saw  •should  l*  firi*t  and 
lust  ai»|tli(Hl  til  llw!  lai-ptT  and  t'mniT  lioiit*,  the  siiialk'r  lx»m'  Ik-iuji  nmi- 
I>let«.'ly  dividrtl  wliiU-  ihc  «iw  Mrngiigvil  in  the  lai^T  Imiiii-, 

Tlic  iroiiMf/  mii^t  l>e  closed  and  dri^ssf*!  accrue  ling  tn  the  prinriplos 
ali-cudy  pivcn.  The  applK-ation  of  hot  water  ( 1  •("'^  ^'-  to  1  l""  K.)  I>y 
rapid  fjouchea  to  ampiitalion  wounds  is  an  uxct'llcnl  method  of  arrwutiiig 
heniorrlui^  and  ^iivuirinj;  IIk>  Mirfanps  for  prompt  union.  The  hot 
wat.-r  muKt  not  he  nllowcil  to  wnisiin  in  contact  with  thr  liml>.  The 
V{>ji»t'U  luiving  Iicen  MK-urtvl.  if  tlii'  tihnxis  t-lniiths  an*  st-fn,  a;*  in  ampii- 
tnlion><  at  thf  inptacarno-phiilniifitid  articidatioiis,  clo:*'  them  with  two  or 
thrcf  tint'  sutures.  Then  rlo'^-  the  wimiid  with  twn  ur  three  dee[>  ami  si-v- 
eral  snpei-fii'inl  intcrrupleil  wntiin«  ( h'l^.  I\'i4) ;  idaw  in  the  anj^tes  of  the 
wound  pmprr  dniinajfc-tnlics  -io  as  to  n-lieve  it  of  all  ncouniulatini;  fluidf* ; 
piipport  ihe  |Kirls  in  tiueli  manner  by  splints,  or  slings,  i»r  puds,  tl«it  it 
riwil  not  lie  iiH)vr4l  in  dressing  ;  apply  sneli  drfssings  oh  will  snpiHjrt  and 
protect  cIk*  wound,  tint  admit  ui^viUfy  cliange. 
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I,   AMPTTTATIOKS  IN  THE  HAND. 

Operative  and  meclianicul  surgen'  unite  in  enforeinp  the  nile  that 
in  the  hand  no  pnrt  jihould  Ik-  removed  tliat  can  be  aive«l ;  no  instni- 
nient-raaker  earn  eontrive  aiiylhing 
OS  U)>efiil  H>  a  linjpT.  A  ;rrtiit  vari- 
ety nf  methods  of  o|ienition  have 
heeii  devised  to  meet  llie  emci^en- 
ciei»  which  arij«>  from  injurie^t  of 
the  lianil  rei|iiirin(!  amputation  (Fig. 

The  pluifftu^fit  are  i>fteii  iiijurefl  in 
Kuelt  a  manner  a&  to  comjN?!  the  loir- 
^on  to  perfonn  a  ciiTiilur,  Hup,  or 
come  modified  o|)erntion  to  nx-ure 
the  requisite  eovering:  hut,  when  the 
parr^  will  admit,  a  |i;dtiiai-  (lap  is 
pn-fi-mlile,  as  the  eii-iilrix  is  hv  litis 
im-tliod  ri'miivtHl  to  the  dm-snf  sur- 
fiux;  the  stump  !;<  Ann  and  well 
mlapleil  fnr  uw,  arul  the  laclilc  sen- 
Kition  is  le'u'  im|>:iired. 

The  nna(nmie:d  piidew  to  the  ar- 
tienlalions  an*  the  transvermt  deproft- 
(•ions  (.Fig.  '•i^W]  in  the  skin  on  llie 
|ialmAr  Mirfaee.  liciween  tJie  himy 
projti'i  ions  ut  the  **idc  of  the  linger, 
at  the  ailirulalion  of  the  sety)nd  and    •*.  •ii««riffukit'«i  ..f  fUUnt  |.>im4t  ii*t..  R 

^  iiPiiturini-MTi  Hi  ''.iFinr*!!!''.'.  »  Urn  I  ur     '     in»-ln- 

tniMl   plialniiges,  a  depiv.".-nin  marks  ^"i; 

ihi-    {Hisititin  of  the    arlietilation ;    a       ,  i  »'■ 

pn^mincne*'  is  nwlily  .let«-t.^l  .m  the      '.";iWrCil«"K.p.uVU";r»^^  "^ 
(loi>tmi  of  the  seeoml   phalanx  jiisl 
in  front  nf  it^  articulation  with  tlie  di^Ut  ettremily  of  the  Hrsi  phalanx  ; 
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till- :irtti^iilut.h>n  of  llio'iiri^t  jilialuiix  with  ihe  tnetaairpal  Utne  is  tmnir^ 
d)ate)y  belnii<l  tlie  Umy  iirimiint'iiw!*  uf  tlie  proxioial  e-Ktrt-mity  of  rU 
fiivt  pluUanx.  Tlw  tiuiwvenw  dc|inwsiiiii;*  in  tin 
i*kiii  iHi  the  [Mlinar  (*urfUco  <if  onoh  fiiif^-rare  llmf 
ill  number,  autl  Jiavc  tlu*  fullowiu^  n-lnli<iii  lutlw 
oorn'.-jHiiniiii^  aitioulntjoii*,  iiiindu-ni-iiij;  with  il*^ 
extrfmule?'>r  ttit  tingiTs  UcUl  in  aii  exttiuW  (w* 
ciun  ;  The  fii^t  ilepivt^un  is  situated  iibuul  a  liiv 

Ft»,  337, 

Fio.ass. 


Guktn  in  anicn- 
littloa. 


Pbslam  flcMd. 


Til*  Kioda  nt  boMlw  llir  Rncrt  i 
lUMitleulMkia  of  iW  tut  iihsUu. 


anil  a  half  above  Uio  articiilaiion,  /  (Fig.  ;J36),  betwwu  the  third  and  «■ 
Olid  [duilun^s ;  the  abound  duprttwiou  is  eu'tiuted  esuclly  over  the  artioiJ*- 


Fia.  330. 


Atupuuuooof  aOiigcr:  ctiuingtbu  Anp*  by  tttmSHuB  tBr1eluen)L 

tion,  '/  (T'lfi.  .136),  IwtwGfn  the  woond  and  first  phnluntre^ ;  thi*  lliir 
dfprtwsioi],  '.•  (Figf.  .%%),  I'itimtt'd  at  (Ite  eoiiiniiwuri.'  of  the  tinjp'o,  i  . 
alxntt  an  iiicli  below  the  arttciUatii)n,  b  (Fig.  336),  uf  the  firel  plialaui 


amputation: 
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with  tlic  metararpttl  hone,  U'hcn  tlic  linj^er  ib  placed  in  a  state  of 
fXtrcmo  flexion  it  will  Sc  seen  {Kig.  3^1")  that  th*-  relntittiis  of  the  iirtio 
ulatioii  t'hanjit',  ami  ht-nw  the  [KHut  at  «hieh  thL-  wrtitiilutiou  is  to  be 
smight  will  (Ii'[K'ikI  nn  the  |Kwiti<in  of  the  tinj^-r. 

The  ptxUnar  fap  uf  u  tiiifrcr  is  niuiie  thiif :  Pinnate  the  ham!  ami 
m^uire  Hu  at^iKtaiit  to  hnUI  ii|mrt  the  wmiid  ttnj^rs;  hh?/;  the  pliahmx 
with  the  tlmnih  i\m\  imicx  finf^T,  and  hetul  it  to  an  anjih*  of  fortj'-five 
Uegreo!- ;  rewignize  the  line  of  the  joint  as  lolK>wt> ;  On  the  ilorsjil  sur- 
fiitH.'  there  is  ii  well-niarkeil  f<ilil  in  tlie  -kin,  iini]  tJie  joint  h^  Inilf  a  line 
below  it ;  or,  if  this  ii»  not  fonml,  reeoftnize  the  Horsiil  pmjection  fornKvl 
hy  fiexioii,  and  eiil  half  a  line  beyond  it;  or  «*!<  the  termination  ol"  the 
pulraar  fold,  and  lind  tiio  joint  half  a  line  below  ii^  In  amnutu.tiona 
through  the  !»tuift  of  a  phalanx  the  uuhiiar  flap  may  be  miwle  ny  trana- 
fixiiMi  (Fi^.  :13M).  ^^uKe  lii>^t  the  dorwd  Jneihion,  then  make  a  pnlniar 
Hap  of  ample  dimensions  ( Fifi.  ;1;1S,  Treves). 

The  c?Pfi/  lUftftoii  at  the  artienlnti'ML-*  is  a»  follows:  finusp  the  finger 
in  H  prone  pot^ition  on  its  [Kilmar  and  dunsal  sur&ccs  by  tlie  fingers  and 
thnmb  of  the  \v(i  hand,  and  flex  to 
an  anple  of  forty-five  ile^n-es  ;  make 
an  ineision  half  an  ineh  long  on  the 
dori^it  aspeel  of  the  joint  a  ijnarter 
of  an  inrh  aliovo  it,  C  (Kij;.  -i-Ht^ 
and  carry  it  then  arniss  the  jialninr 
suii'aoe  to  tJie  opposite  side,  the  Hnper 
being  forcibly  extended;  thenre,  the 
tinjyiT  beinjj  a^cain  flexwl,  the  inttihioii 
is  itonliiuied  npwtird  to  the  dorsum  ; 
disse«-*t  the  bonh'r>*  of  ifie  wound 
from  tlui  lu'a<l  of  t]ii>  pluilanx,  enter 
the  joint  on  it**  dor^tal  aspect,  divide 
the  extenw>r  tendons  and  httend  lij;- 
ament-s,  incn>ase  the  Hexiou,  with  an 
effort  to  hixate  the  joint,  which 
renders  the  flexor  tendnns  easy  of 
division.  The  ovid  iimputation,  J> 
(Kijr.  340,  Treves),  wliieli  is  desinne<i 
to  pinee  the  cicatrix  beyond  pressure, 
w  lueful  (l-'anibenf ). 

A  »(«(//*■  finycr  may  Ih-  removed 
nt  thi*  nu'taear|»>-phul:in^i'al  articMila- 
tinn  l>y  the  oval  method  (Fig.  :i4(.>, 
Treves).  A  HiTi;/lr  finr/rr  if  mi  iU  mefa- 
riirpnl  himr  nniy  be  removed  by  ex- 
tendinj;  the  prece«Iing  iiu-inion  (Fig. 
:tU>,  Treves). 

The/our  /»-7**r«  nwiy  Iw  removetl 
at  a  Mingle  opnition.  The  distal 
extrp-mitias  of  the  metacarpal  bones 
are  not  all  on  the  same  line ;  tliow 
(ff  the  indi'X  and  ring  fingers  are  nearly  on  a  level,  wliile  tliat  of  tlie 
□)i<ldle  finger  is  about  half  a  line  lower,  and  ttint  of  the  little  finger  is 


J. 


^Ss^ 


tttuitiiiMinw  liy  InlL-ral  tlApv;  C,  dUanloiUK- 
lliin  by  civrti  or  fmrli-t  liirNion ;  V,  inoilintMl 


mrUtiKl.  with  vi-nlrrtl  diirnal  ml  ■  A,  iiirliloti 


rTirufil*rf ;  (t,  lmi'riii>-|inlniup  liii|i  nii'tliiMl 
HIT  111  tit  llniWT:  7r.  .lluirlli'iilfttkm  I.y  liiiiflf 

f'nlinnr  tliii>;  J,  lilaiirilculuiluu  b-v  rnoEi-l 
tirinl.m:  K.  uiiputHllim  oT  till-  rtnm-ri  ■»  ii.li 
ih-'lT  mvtavariMil  t)on<.-B :  L.  c-lrtutur  dUftrtlc- 
uliilloti  At  the  wrint- 
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Iinlf  a  line  hij^r.  Tlie  Imnd  \te\i\ff  well  pronuteil,  fimap  lite  f<iurl 
titigerg  with  ihc  left  haiid  and  flex  tliem  imxlewtely  while  »ti  awisfcintj 
8U[)[KtrU  ihc  baud  and  rctructe  t)m  ^kin  an  much  im  \na^iU\v;  willi  nj 


Fin.  341. 


AapUUitlAti  of  Kll  lti«r  finvert. 

eimight  narrow  knifr  niakp  a  rurveil  dorsal  incision,  a,  A,  r  (T'lp-  •^Ol 
with  its  funvexity  ItMtkint;  dnwiiwni-d,  fn»m  sis  to  eijjrht  linps  1x-1oh  ihil 
hfiid.s  of  tJiE-  nK^tiiL-aiiHil  hone.-',  t'nuii  the  indfx  toward  the  Utth-  6o^\ 
if  the  left  litiitd,  iuul  in  the  opposite  dirtTlton  if  the  n^Ut :  the  e3[t(>n3 
tendons  beinjr  exjwiieil  Uy  the  retrtietion  of  Uie  inte^uinent«,  whidi  »! 
!i(i^iftted  liv  a  few  «lroke«  of  the  knife,  open  eiich  iif  ilie  nielararpic 

Iihuljiiigeal   Jirtiruhitiuns ;    divide    the  exteiifor   tendon   finrt,  then  t Ik 
uttirul,  and  fniully  this  pahuar  ligsunentonh  iittiu^hnieuU*;  earry  the  kuiiU 


Flo.  M2. 


F](i.  M&. 


Fut.  344. 


Bnnlis  at  mnimuitinii  at  rodndirpn^fibalflneMl  nrtUitliilloti  In  niddlc.  IndM,  uMl  rtur  Bac*] 

thraiijrh  the  artionliitliin^  to  tlw  pidmar  n*s|Mvt  of  the  jihahin^rc^.  itcvl*'' 
MUt  H  Hap  lindted  anteriorly  by  tht-  folds  in  UiC  ekin  iit  ihe  \vw  »f  ll 
llngi>rs  on  Iheir  palniur  siirfaee^. 

By  the  -innie  mrthnd  two  or  thtxv  fln(rors  may  Ix*  uiupnlalwl,  tl 
0Oitnd  lingtTt*  Ix'iiig  huld  aside;  the  dorsd  (lap  i-  ihen  fi-rnn'"!  hy  ll 


jjfftTjr/o.v. 
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point  uf  the  knife ;  or  the  haoil  may  be  held  in  Uk>  supine  positioa  and 
tlie  fl.ip  miiile  finrt  fmm  tbe  palmar  surfiwp.  Tlic  ai>|iranuice  of  xhe 
8tiuii|)  i*  itii|tr<>v«d  by  piping  tbt  projecting  portion  uf  eacfa  knockte 
with  cutting  plieiv. 

Tlio  n«ulti*  of  these  anipiitati<in»  arv  excellent  both  as  rwards  tbe 
ii-'^fuhicKi  of  the  hand  and  its  a^ipcmmitee  (Fi^rs.  342,  343,  344). 

The  thumb  may  be  ainpuiated  at  ia  phahugeal  or  metaoupal  artim- 
latiuo.     Tbe  6n»t  i»  ji^rformed  in  the 
Hunie  nuinner  a^^  tliat  of  the  Oiigers^ 
bnt  tbe  mnox-jJ  at   the  metacarpo- 

EbalaUfieal  articuhition  requinev  a 
ir}!v  tlii|),  ou  in^  to  the  great  aiw  of 
tlM'  bi'.i(l  of  liii-  metacarpal  booe. 
Miike  uti  in<'t^i<>n  ou  tlie  dor^  as|)ect, 
convc-x  npwunl,  tb«>  i-ontre  bein^  a 
little  almve  the  joint,  and  tbe  cJt- 
treiuiti(-3  terminating  un  each  side  at 
the  end  of  tht*  [laliiur  transveree  folil ; 
eJEten<l  the  Thumb  .tnd  uinke  a  palmar 
convex  iDoi.-iiijD,  unilin-;  the  extrenu- 
ticit  of  the  6r<,  the  centre  cxlendit^ 
midway  U-twwn  tlir  tnuisviTsi'  nita- 
neouK  fiih)  alhi<lMl  to  and  tltnt  ntark- 
in^;  tht-  srtiwilation  uf  thf  fir^l  and 
seciinit  ]>ti:dnn^x;  (i|K>n  the  j^iint  und 
o<nu|ilcti?  llic  di>«rii<'iilaliun,  nrnmv- 
in)c  the  ^'sanioid  tK»n<5\  If  (Kig.  ;i-41, 
TrevKj).  The  palmar  flap,  appliixl 
t«i  the  end  of  tbe  Ump,  sbuuld  iuirii- 
mtelv  fit  the  rurvrtl  incision  alxive. 
Or  the  Hiip  may  be  made  by  tran^t- 
fiximi  iFip.  'Mii). 

Tin.'  i»|»i>t>:iP3noe  of  the  hand  atier 
am|>ulation  of  the  thumb  i:^  good ; 
the  power  of  grrmping  is  )i»L,  but 
preheiuion  remaina. 

A  mnz/ie  metaotrpal  bone  in  re- 
movL-rl  by  an  Inrision  on  (he  dnrwl  a.-Jpert  norrts-ponfling  in  lfii|rtli  -mth 
the  portion  of  the  l)one  to  !«•  remove<l.  Sepurate  the  soft  part?  eautiou?ly 
fnjni  the  bone,  the  knife  being  carriril  piiiallel  w-itb  ite«  lung  axis  In 
avoid  woiiniling  the  palmar  art-h  ;  having  made  the  incision-*  on  l>oth 
liidt-s  |>a^  the  piinl  of  the  knife  tinder  the  lH>ne,  »>  a:*  to  a|i[H?ir  at  the 
op[MHit('  !*idi*,  and  then,  bv  rarrving  it  furwiini  in  omlact  with  the  under 
suriju-e  of  the  Ix'm.'.  dividt-  tin-  5"»fl  |>art'*  at  une  s^^-linn  :  if  the  oj>erati"n 
is  of  either  tbe  thirxl  or  fourth  meiaiurpol  Imne,  the  Boction  ■should  Im* 
made  with  the  l>one  forr«-p»;  if  of  the  n>etac»q)al  bone  of  the  thumb, 
Kiw  it  ]>LT|M-ndifnilarIy  to  16^  axin ;  if  of  tbe  imlei  finger,  make  n  wetion 
oblifjuely  from  without  inwiml,  thr  Iiand  lacing  supine;  if  of  tbe  little 
finger,  from  within  oiitwani  (Fig.  ■"547), «,  tbe  »<.ill  ]*jirt#  being  witbdmnn 
by  the  n-tnu-lor,  f>. 

Atnpuiftfioa  throutfh  thr  fuur  utetaeat'pat  boMH  (Fig.  348)  is  maile  as 


A,  diMMnilMlan  Ik  ffierittl  exterao-vataar 
<U|t.  B,  dlMrrtm&iitnn  hj  Uilml  Sa|«;  C 


IJIigavpaliBa 


I).  (llunlniUttMi  br  otJli)! 
(UMrUntluioa  of  ute    ' 


fa; 
•Huh  R> 


vO'i  dlMUtlruUllra  at  Uw  wriai. 


lUtlc  fliifriT;  it"  [wiriitiim  '\h  oji."!! y (Iptrrminrd  hytln'  pnycrtion  nf  the  i-u- 

larjr<'iiiiMit  of  Uir  li«id  lii'  the  Iwinc  on  pn*ssinj£  the  tlmmb  intu  the  [»ulni ; 

it  lies  nil  inch  niul  n  4|uarUT  Ih'Ii'W  tht*  Khluid 

piYHt'-ss  (if  tht;  niiliiis.     Hiihl  tlw  hiLiiil  in  a 

position  between   i^iipinnrion    aiul    piiinntion ; 

mnko  nn  incisinii  iihiii);  the  tloiNiil  surfiii.'e  of 

the  inoUicnr|>n]  Imiit'  ul'  the  tluiinli,  enuimeii- 

ciiip  t*ix  lines  ahttve  iU  artifulatitm  (I'lj:.  'llit, 

Trc've*)  with   iho   trapirziiiin,  ami   ext«'inliiiK 

Ihmiigh  al!  the  tisniies  <lowii  to  tho  Imthc,  to 

llii^.  inner  wiile  of  thf  lii«tJ  cif  the?  lli-sl  plialaiix 

of  the  thnnih,  on  a  level  with  the  (^otnmissiirr 

l>etM*een  the  thumb  itnil  index  Jinp-r ;  «irrving 

tlie  hiitui  to  pn>niLti(iti.  eontiiniu  the  inei!>inn 

ariinnd  the  palmar  surface  of  the  jihalanx  to 

it-s  onthide,  jiud  ihcnce  to  the  dorsum  tif  the 

metaciirpal  bone  to  join  the  first  ineision  uboiit 

its  middle ;   detaeh  the  muselesi  and  intepti- 

nicnts  friiin  either  side  of  the  hone,  and  oiien 

the  nrtitMiIatirm  fivim  its  dor-;al  as|iert  il'i^. 

*3ol>) ;  th«n,  endi^voriuj;  U>  dislm-aU--  the  bono 

ontwanl,  complete  tlie  division  of  itr;  retnnin- 

in};  attnchmenta 

Difffirticuiution   of   the   iwomf   mekuyirj>fil 
Inmr  is    renderefl    espeeiallv    difficult    on    ae- 


II(i«rti(?aUlli>ti'ifl1>e  thtimbwHh 


ct^unt  of  the  prolon^.'ation  of  that  mrt  of  its  head  tluit  is  in  relatioD 
with  the  tniiK'zoid,  wa  ma^nnm,  and  lliinl  nietjiciiriHil.  The  hand  held 
in  prrmatiim,  the  thumb  and  fingers  sepamtetl,  make  an  inriJ-ion.  rom- 


meneinp  alM>ut  half  an  ioeli  in  front  of  the  trtyluicl  proeew  of  the  radius, 
but  on  a  line  with  the  second  mrtaciirpiil  tmne,  »  (I^i^>  350),  and  con- 
tinue to  tlie  internal  side  of  tlie  ba«  of  the  first  phalanx^  n  ;  now  carry 
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it  urouDil  the  piilmar  i«urfacL-  iu  tlic  cutaiKous  fold — rppre»?nted  ou  the 
(lomuni  by  the  liiiu  fc,  c — to  ihe  point  c,  and  thcinv  to  point  of  aiaj- 
meiicemeiit,  tl ;  LliA-iect  the  soft  pan*  hy  kotpiiif:  the  knit'c  cli»*  tn  th* 
bone,  the  wound  bt-iug  held  ajHirt ;  cairj'  the  kiiifu  upoluug  tlitf  iutemul 
side  ot"  the  bono  to  the  union  of  the  p,,,.  sju. 

twi>  nictacaqial  bciues,  and,  turning  s, 

its  edges  iuwurd,  divide  the  inter-  \ 

Flo.  y>0.  < 


) 


Une  of  iDcliinn  fm  mnuval  <rf  fMond 


AtUTiuUUvauf  (iKt  mvtnranal  bM* 


osseous  ligament,  and  in  the  e>anie  manner  enter  the  knifi;  into  tbe 
nrlirtihLtiiiii  of  the  nietaiiirjial  Uine  with  the  ini[K'/iii!' ;  the  luiteriur  and 
poslcric.r  lignnienteii  are  next  divided,  the  Iwine  «lishM-alrtl,  an<l  the  kuilV', 
entered  flatwise  and  horintntiiUv  under  the  upper  |iurl  of  llie  buiH'ittnd 
h  ( Fijf.  351 ),  i^  carriefl  dnwiiwai-)],  cotiiph'tiiijf  the  "|»er:itiim  ;  ejiro  shwiM 
bt;  taken  in  dividing^  the  ligament*'  m^t  ut  [K-netnite  any  adjt>iuing  arlico- 
lar  cavity. 

Dmtrticuiotion  of  the  Jifth  metaetirfxif  boM  may  l>e  perl'nrnic*!  by  two ' 
niethwls:  The  uneiftinn  reeeives  the  fiflh  niflacariml  none  mKin  a  !«u^ 
facecnncnve  from  behind  torwnrd  ;  tlie  line  of  artieulation,  if  pmlongnlf 
wiiuKI  fall  iiixjii  tlic  middle  of  the  »ce(m<l  metauirjMd  Ume.     (I)  PrtmatP 
the  hand  aim  eomnienee  an   inei.iion  one  line  alxive  the  artieulation  F 
(f  ijr.  ;i4o,  Trevcft),  and  eaiTy  it  nlonj^  the  dorsum  to  the  eorami*Tiit, 
then  under  the  fingt?r,  alonp  the  fold  of  the  iute^irnent,  to  the  opiHMh' 
side,  and    thenfe    Iwek    to   ilu>   point  of  deparlnrc ;   diwtvt   tlie  Hiftj 
purtt>  fn>ni  the  ln;ne  and  diMirtieutate.     (2)  The  hand  Itemff  held  in  a, 
slate  of  foR-ed  ]in)naliou,  mniincni'e  at  the  rarjKi-nietaniriml  J4tint  «ilh 
a  slight  liiteml  iiK-ision,  and  carrv  it  down  in  a  r-ii-aij:ht  line  to  the  Iiibet 
border  of  the  fii-sl  phalunx  of  the  little  (inj^-r  until  it  niL-et.*  the  ilepiv?' 
sion  at  the  base  of  the  little  Hnger  on  ll,s  jMilniar  unrfatr ;  then  iH'iitiiiuff , 
it  around  the  hune  of  the  finger,  following  this  depreiwion  exfletly,  ainU 
lifting  the  little  tinger,  (Mintinue  the  inuision  around  tu  its  in^icU-  iiMlj 
upwiird  to  join  the  firstt  portion  about  oppoale  to  the  eenln-  of  tin.'  mclwJ 
ear^xil  bone;  detach  the  integtnuutili*  and  muwles  fmni  the  bone,  nni 
divide  its  artieuhir  eonneetion  with  the  point  of  the  biMoun.'   in  [lie, 
manner  aln-ady  de-»eribed.  J 

JJinarticu/iiiion  oj  a  metnntrind  hone  ia  as  follows  (I'^ig.  Mo) :  &(akc  ii 
tronitvente  inci<!i(in,  E,  a  little  in  front  of  the  nrtieulntion^  unotiicr  uppo 
the  doixum  of  the  metacarpal  bone ;  tJie  disarticulation  is  then  reacmjrj 
effoeted. 
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tliiixlti  of  an  inch  below  the  Hue  of  tli«  articuladons,  and,  oanring  tin 
knife  thnmgli  the  ti>«ii«8  connecting  the  ihiiml)  with  the  index  finger, 
«,6,  «■( Fig.  :3.">3),  join  the  first  incision  ;  while  an  assistant  i*  drawing  tke 
inl*^uniente  iipwanl  hold  Ui«  aictaearijus  in  Uit.'  lfl\  hiiiid,  diiarticuli 
fnmi  the  front,  commenein^  with  the  mrtiu-ariwl  Uine  4>f  the  index 
little  tin^r,  according  as  tlie  operation  is  upon  the  right  or  lefl  liand. 

Dimxrtivuhtion    at    the    irrint-johd    ^ves    the    hent    rtvults    wlico 
flap  i*  tiken  from  the  palmar  .«nTfaoe  of  the  luind.     To  determinate 
artieulation,  (1)  stronj;Iy  l>end  the  hand  liackwanl ;  the  hunmiit  of  tip 
angle  forraetl  by  h  witJi  the  torearm  indieates  the  radio-eiirpal  urticuk-j 
tion  ;  (2)  feel  in  front  of  the  trauavereo  line  of  tlie  rucliui^ ;  the  joinl 
one  lini!  Im-Iow  it,  iind  twit-thiixls  of  an  ineh  alunx-  the  (Toaw.'  in  thi'  ^Idi 
thiit  scjKimtes  the  psilm  of  the  hand  fn>in  thf  foniinn  ;  (.1)  deteruiim' iJii 
Hininiitof  the  styloid  processes  anddrawa  transverse  Uni'  hvlwecn  llian;' 
this  line  will  he  two  lines  and  a  Iisiif  helow  the  joint. 

A  mngfe  palmar  Jhp  is  made  a.-*  follows :  An  assi^ant  hold^  the  hfli>l 
in  a  Mipine  position  ;  grasp  the  extremity  in  the  |ialni  of  the  left  \mi, 
plaeing  the  thumb  and  forefinger  on  the  extreniitie."  ^if  the  styloid  w 
Closer';  make  u  jvmirireular  llap  from  the  |jalin  (Fig.  354'),  extenditi 
from  juwt  Im'Iow  the  |)r<ic»'S!iefi ;  diiweet.  the  thin  and  turn  it  baek.  muke 
a  small  tlap  at  ihe  dorsimi,  and  divide  the  tendon.-*,  the  nidio-^-arpjiI  and 
lateral  ligunieiits.  An  external  tlap  (Dubrueil)  may  be  made  which  »illj 
give  a  gtM>d  wwering  (Fig.  355,  Chalol). 

AMItrTATIOS   TIIKOLfGH   THE   PORBAOM. 

It  is  important  to  preserve  as  long  a  stump  as  ]»ostiible  of  the  fomm 
for  various  occupation!*  and  f4)r  the  tipplli'alion  orapiKiraltih.  It  is  lidli-r. 
therefore,  to  amputate  near  to  than  at  the  elbow-joint,  for  the  t-nuilli^t 
movable  port  of  the  forearm  may  be  useful.  The  arteries  are  the  iwlinl, 
ulnar,  and  anterior  and  posterior  interosseous;  two  iHinett  of  differeit 
diametei's,  at  different  parts  of  the  Hinb,  are  to  be  divided. 

Semioiiviihrr  ukiu-thtpH  and  eJivular  of  the  mufH.'k-s  is  the  best  mt 
of  ajnpiitation  in  any  psirt  of  the  fonaimi.     The  skin  is  urtually  Mm  tliil 
for  one  long  skiu-flap,  and  there  are  tcj  many  tendons  for  tlie  rectanifiil: 
flap.     Oiwrate  tliiis :  The  arm  being  held  with  the  hand  supine,  w  it  ttl 
rc-nder  the  hones  parallel,  out  fnjm  the  anterior  and  posterior  surtiirt*  I 
W!n»ieireulur  Haps  of  i^nitable  length,  inehiding  tlif  ti-^ues  alxtve  the  rao-'- 
elefi;  tiini  these  flaps  b;iekwai*d  and  with  a  long  kniff  diviile  the  U^^ 
lo  the  bone  (Fig.  366) ;  saw  the  two  bones  at  flie  same  time,  ^^ 

Fio.  360. 


AtnpateUoD  of  Oik  tottMim  b>-  niU<.-<l  nirUiod  iBrrMl^ 

The  /^T/)  mrthoff  may  he  single  or  double.    The  arm  being  held  m 
poi^ition  iK'twcen  pronation  and  supination,  with  the  thumb  upper 


AMPVTATIOy. 


827 


so  that  the  radius  anJ  ulna  are  in  onn  line^  inrtert  a  shar[>jM>inttHl  knife 
cloae  to  the  jDntr  «Ipe  of  the  radiuj*  and  hritin  it  out  opiKisite  at  the  «Ige 
uf  tlie  ulua :  if  a  Aiaglt-  Ihij)  i»  tu  be  luaUo,  it  mu^t  Im>  taken  fiiim  the 
anterior  fiiof,  and  Iw  long  eiioiigh  to  eonipletely  cover  the  ^tunip ;  if  a 
double  flap  'i»  prefeiTLxl,  make  ati  anterior  tiap  tin-  length  i>f  liulf  the 
diiuiii^trr  nf  the  ann  and  a  pastt^'rlor  Hap  uf  (>i|iiui  leii^tli ;  turn  haf^k  the 
flaps,  divi<Ie  the  tendinous  niiisoiiLir  or  interouweoiis  fibre*  not  cut  through, 
and  divide  tlie  buoea  as  in  the  i:ircular  (i|K>nitioii. 


Fiti.  367. 
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AMPUTATION   AT  THR   ELBOW^OIST. 

Ampiitatiun  at  the  eIt»ow-joint  it*  to  he  prefcrn'-il  to  amputattnn 
t]iiY»ngh  the  arm  if  no  aiitlifijil  nrm  in  t<>  Ik*  nppHtHl,  a?*  tlie  ^tump  is 
broad  and  Grm  and  can  Ih'  iiiiuh.'  iiinfe  iiKcftil,  Scvend  nieth»di<  are 
acLipted  (or  tins  articulation  (Kig.  357),  The  eir- 
cular  and  single  anterior  flap  niethudi*  ai-e  genemlly 
to  Iw  preferrwl. 

Tht-  exact  |»o«ition  of  the  joint  is  determined 
by  eaifful  atti'ntJiin  to  the  anatoinieal  rflaiions  of 
the  following  OAHt^UJ!  proniiiienfes  nbout  llie  joint; 
the  epiuondyle?',  or  tlie  most  pnHniiient  iMiints  on 
thn  eiomlyh'-s  of  the  os  bniclui  are  rewignlzed,  lite 
internal  more  readily  than  the  external ;  alwi  the 
ohM-niiion,  r  (Fig.  359);  a  line  drawn  through  the 
lower  pfHHt*  is,  on  the  ouhdde,  a  quarter  of  an  inch 
above  the  inti'-mrtieuhir  line-,  h  (Fig.  S^tH),  and  on 
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the  iaside  thrco-qiairlere  of  an  Inch,  r  ;  the  articulation  of  the  radiun  and 
htimenm  it*  tran.sversi',  tliai  of  the  iihia  irregnl;ir,  and  owing  to  itn  pro- 
jections mn>-t  be  entere<l  exteniallv.  Two  fact*  npjiear  :  first,  tliat  the 
ortieuhir  interline  is  ver)'  obliipie  tn>ni  without  inwani  and  fn'in  above 
downMTird ;  second,  that  it  is  verj"  nnich  lieiow  the  lulx'nwitie-s  of  the 
huraertiH.  If,  tlieii,  tn  etittitig  the  anterior  flap  its  liase  i*  extended  Up  to 
tl»c  level  of  thej«e  tnUrrositles,  it  will  :iliiin-it  always  Im?  too  short  to  cover 
the  bone,  whii.-h  will  prnject,  e!»peei.-illy  on  the  innide  and  downward  ; 
therefore  eiitt'r  itn.'  knife  one  ineh  Ik-Iow  the  luithHe  pn^jeetion  of  ilie 
epitTrKThl<>a  to  bring  it  out  half  an  inch  below  the  projection  of  tho 
epieondyle. 
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OPEILVnVE  SVHdERY. 


Tlic  circular  nuthotl  is  as  follows,  f '  (Fig:.  367)  :  The  arm  being  W! 
in  a  siipiiif  ]Ht^ition,  tnakt*  u  (rin-utnr  im>i:^iull  iliroiij^h  tlu_*  r^kiEi  cmlvj 
thret'  or  four  iiiL-lu's  iurconiirig  lo  tlie  ^Iza'  <»('  tlie  linih  l>elo\v  the  juiril; 
dii»)<«ct  up  the  iiiU-giiinents  to  the  Joint  aud  reflect  backward,  u,  b  il\ 
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ClTcnUr  AiDiniutlon  ni  tlu;  elbow. 


FlMp  •tupuMlhMi  •!  tbt  elbow. 


360) ;  divide  the  niiiiiiiTles  in  front  and  tbp  lipamenta,  enter  the  joint,  iwl 
oinipli'to  the  disarlifiilrttirm  by  dividing  the  trice|)e  or  ttuwiug  off  ibc 
ulecnniirn ;  the  brachial  urtert'  is  divided  above  its  bifiimitiiiD. 

The  niiit/fc  nnierinr  flap  is  nnide  thus:  Snpinate  and  slig-htlv  flex  I 
limb,  iind  m,ike  a  flap  Irhh  the  »»ft  jiiirts  of  llio  joint ;  insert  a  sinigli 
knife  iin  iiifb  Ih-Iciw  the  iiiternnl  roiMKIe,  tniverw:'  the  limb  ehh^' fail 
utiKi.  until   it  ;ip|H'Hrt^  one  atui  tlireeHiiuirlei*^  ineliett  below  the  exM 
cuinU'Ie,  to  alloM-  for  relnuiion  of  nuiWTU',H  arii^iiig  from  the  hiinicmsj 
cut  an  inft'rinr  fl!inn,A,^(Fip.  ;llil),  about  three  inehe^  in  length  ;  n>t 
this  Hap,  and  [nv^  the  knife  beliind  the  limb,  ant)  enter  the  heel  oB 
otit.-^ide  between    the  nidiiis  and   o8  briieliii,  anil  extenil    the  ineiNon^ 
draw  it  aero(i«  the  back  ]Kirt  of  the  joint,  dividiitjjall  the  ti"-iie»  tell 
intiTUid  aii^U*  of  the  wound  ;  divide  the  anleriiir  liptnienl  ami  the  latci 
lilfiirnfnt.-*,  Itixute  the  bfitie^  furwunt,  cut  the  tri«>(M,  and  eonipleti-  the 
Ojienitiun. 

An  exfrrniil  ji'tp,  R  (Fi^.  S«^7),  may  la-  preferreil  in  w>ine  eatwi 
areidi-nt :  Mukf  tin-  flap  by  tmn-^flxing  the  lindi  ii[mui  the  ont>>ide ;  in»ii 
llie  jMHiit  (»f  tlie  knife  just  within  Uie  head  of  the  rudiufi :  truviTM-tfc 
neirk,  eiittinff  onl  a  larger  cxternnl  flap;  n  wv-tmd  flap  U  made  ('mm  ill( 
innide  of  the  ;imi  by  (nittinj;  I'limi  withont  inw'ard  aud  from  M'f 
upward,  the  siift  ti.^Htie*^  ininu-diuti-iy  covering  tbc  joint  arc  tlieo  divid* 
and  disirtieuliition  amipleted. 


AMI'irfATION  OP  THK  ARM. 

Anipiitaiifm  at  the  arm  may  lie  jH'H'onncd  at  any  ptiinl.  hut,  w 
rnle,  as  little  T-bonlil  be  ■«irri(ifed  aj«  iXM^ible-  Owing  (o  its  iniifi>ri 
Ri/e  and  •'iiij.de  eentrd  l>oin-any  of  thedifrereill  inellxKlH  may  Ih>  apiilivil. 
bnt  the  perioitteinn  i^hoiiiil  be  rai.seil  for  a  eoverinn  to  the  bone.  Tlirr 
are  t»u  elliplieal  inetlnHli*:  one  on  the  [wtfterior  and  tlie  other  oa  tj 
anterior  faee  of  the  limb,  the  hi^het^t  imint  in  the  fonner  [iein|r  t' 
oiecruiion,  a«A  o^  xi\t\a\.vtt  \.W  Vxvtl  of  the  elbow.    The  former  U  to 
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preferred  (Fig.  3G2),  as  it  furnishes  an  ample  covering  and  posterior 
cicatrix. 

The  circular  operation  f^ves  f%  good  stump,  aud  is  as  follows:  PIuw 
tlif  ami  at  rij^ht  anjrlfs  to  tin*  Ixwly  ;  !*Uin«]iiig  on  the  right  aide  of  the 
limb,  iiinke  a  circular  iticii^iou  thmiigh  (lie  iiitogiinienls ;  roll  the  flap  one 
and  a  lialf  to  two  inclieis  aucurdiiig  tu  the  rate  of  the  limb ;  make  n  M.-cond 
iiH-i?f^)4in  Hi  thi-  margin  of  the  rctraetc<l  skin ;  divide  and  retract  tlu* 
sn|M-Hicial  nia-yHrs,  and  make  ii  third  inoision  <lnwu  to  the  bone ;  raiiw 
the  iwriosteinu  an  inch  and  saw  the  l)one  ;  tlit?  bnu-hial  arterv  lies*  <m  t)ie 
inside,  between  the  bieeji^  and  iul*.'riial  |«irlii)n  ut"  ihe  iriivps  nuiwles. 

The  Jtap  opei-ation  may  3>e  single,  and  may  Im-r  nuule  at  any  point  pre- 
senting on  one  surface  a  «uffieient  amount  of  tLv!<uet< ;  two  flaps  of  equal 
siw?  ore  preferable  gcnendly  ;  they  arc  anl«riiir  and  |KK^>riur ;  the  arm 
being  t-nrried  at  a  right  angle  with  the  bo<lv,  graftp 
F»o.  362.  wjtii  the  left   Jiand  the  tissue,- on  tin-  anterior  or 

lateral  pari,  of  the  arm,  and,  piissiiig  the  knife  ilown 
to  the  tM>ne,  wirry  il  over  to  the  opimsitf  ^ide,  and 
eiit  out  a  (lap  in  length  l.liree-fonrtrts  tlie  diamctur 
•>f  the  limb  (rig.  303) ;  insert  the  knifi-  eJose  to  the 
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bone  on  tlie  opposite  side  and  make  n  mmilnr  flap:  firmly  relraet  the 
flap»4.  divide  the  tifwuen  covering  the  bone,  and  tmw  the  l>one  at  the 
highest  p«int  l>etween  the  flaps. 


AMPUTATION    AT  THE  SHOFLOER-JOINT. 

The  shoitiiler-Joiut  U  arthrodial ;  the  articular  head  of  the  o^  I'nwhii 
18  ven*  broad,  and  artirnlatej*  by  jvjmvly  oni'-third  with  thf  shallow 
glenoid  ravitT.' of  the  seapula ;  it  i-i  coum-erc*!.  too,  by  a  hmse  eindj-ular 
llganient :  the  J<iint  is  wlrengtliened  hy  the  long  heail  of  the  bii-e|Ls  and 
the  mu.<«>les  arising  frnm  the  ji«^apula  and  in^rte<l  in  the  vicinity  of  the 
joint ;  the  joint  is  protected  alwvc  by  the  extremity  of  the  cluvicLe  oud 
the  ncmmion  process. 

It  i(*  of  the  ntmo3t  im|)ortani-ic  to  prevent  hemorrhage  during  the 
operation,  and  to  cBect  tliis  object  theiv  ai*e  now  eiuin-ly  reliable  mi-ous. 
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OPFRATn'E  SUJtOERT. 


PiV!«8urc  upou  the  subclavian  with  a  ke^-  and  neizing  the  Hap  contain 
inp  thi*  axillary  artrn.'  are  utimfc  mcnjsnrp^,  and  should  be  re^irttd  lol 
only  in  the  ahsc-noc  of  the  proper  applium-os.     Tho  floj^iic  handap'  miy' 
hv  iipplittl  (Fig.  liHti)  M)  U8  tu  n'liutr  Mtvding  im^Kts^^ible  vitht-r  fn<n 
the  axillarj-  aiicry  nr  sinalUT  vc-vrls.     Pins  may  be  t-mploved.  m  fnU 
lows :  •Select  twd  ping,  tiliaq>-poiutod  and  cylindrical,  eleven  inch»  i'.4ig 
und  one-foiinh  of  an  inch  in  diiimetur  neiir  the  head  ;  iutnKluce  llio  lirAj 
pin  thronfjh  the  miditle  of  the  anterior  axillary  fold,  a  little  nearer  i 
till*  biwiy  than  the  tninsverse  centre  of  the  transverse  ftild  made  hy  tbr ' 
p4>etoralis  major  ;  the  place  of  cnieiyence  ."^lioiild  Ih?  an  inch  williin  dio  tip 
of  the  acromion  ;  the  point  of  the  pin  when  in  jK^ition  shotdd  W  prt>. 
Iwtod  by  a  dcrilizod  cork.     The  M'cond  pin  hIioiiUI  lie  intniductd  at  i 
correspnmlinitj  point  thmtigh  the  poflorior  axillary  fold,  the  tendunof 
the  latissiniii?'  dor^-i.  emerging  an  inch  within  the  tip  of  the  acrtmuon. 
A  piece  of  blitck-riiliher  lubiiijf,  half  an  inch  in  dlameler,  sliwdil  ixivbe 
wound  tiglitlv  around  the  limb  alK>ve  the  pins,  »o  as  to  ctmipletely  inlf 
rupt  all  eireiuation.     The  vessels  should  be  ligatcd  as  quickly  as  iK>s-il'le 
and  the  tubinp  and  pins  removed.    Ligation  of  the  vessels*  in  tiie 
bctwecu  the  dettoid  and  the  j^reat  pectoral  has  been  perforiued,  with  go 
residlri,  before  anijmtation. 

The  ovaf  iiu-Oiofl  is  well  adapted  to  eases  of  fmctiirc  near  the  joint. 
Make  a  vertical  incision  from  the  end  of  the  acromion  iiroccsu  ov«  llie 
hcud  of  the  humerus  down  to  the  iKim',  A  (Fig.  364) ;  then  two  ohlJn^ 
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incisions  starting  from  the  lower  end  of  the  vertical,  one  on  the  anteriur, 
the  other  on  the  posterior,  a^iH-ct  of  the  joint,  carrying  them  thronijh  tbf 
tis:4Lies  «)ni]M)sin>;  the  anterior  and  posterior  wall-i  ol  the  axilla  to  ibe 
Utwer  border  of  each,  and  tliviiling  their  attuchnicnts  to  the  huroerufi. 
Push  the  cd)jes  of  the  wound  on  eitlier  side  to  ex[)Ose  the  joint,  and  of 
it,  making  t^-artion  on  the  bcme  to  put  its  ligament  on  the  ««tretch  ;  It 
the  head  of  the  l>one,  pass  the  knife  !>elund  it,  and  Hnish  the  oi^pationl , 
cutting  directly  tiirungh  the  ti^^sues  in  the  uxillu  which  inter\'ene  bet\ti'cii 
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The  viOfVtJirti  oral  operation  {V\^.  367)  is  adapted  to  eiinsliol  wnlind*. ' 
It  is  oi.  follows:  HliRhtly  nbduot  tno  arm  ami  rotat<>  the  huii»enig  ricn- 
ward;  cumtucuce  au  iticiiaun  just  exti-niaJ  to  the- cfimcuid  prtH-ess  ^nit 
parry  ii  down  ihrmij;h  thiM-lavliruhir  lihit-x  of  du' deltoid  and  pcctoralLi 
major  mu^les  to  tlit-  Iinineral  attncIuiK'iit^  of  tliL-  Utter  iniis<-li-,  wbicli 
niUHt  Ix!  divided;  tljcn  i-jiitv  \\w  iricir^ion  acnis,'*  and  (hmmph  th<'  lowrJ 
fibres  of  the  deltoid  to\rard,  bnt  not  through,  tho  posicrior  l»order  nf  tli(t| 
axilla;  next  carri'  na  iucisioa  through  iho  skin  and  fat  oidy  fnitii  Owj 
point  where  the  stniipht  incision  terminate*!,  acivis;*  llip  inside  of  (hi- arm, 
to  meet  the  inri-iion  at  tin-  outer  |inrt.      If  the  film-!*  of  tlie  ilt^Itoiti  Iwve 
been  th('iijii<rli]y  liivided,  the  ttai>,  U^-llier  with  the  [los^lerior  eiiviimfli-x 
arter}',  cjin  he  ea.-^ily  sejKinited  hy  the  jxiint  of  tik'  finjjer  from  the  Iwne 
and  joint,  and  drawn  upn'anl  :uid  buekward,  m>  as  to  ex|>o:<e  the  hcad&ad 
tnlierosilieH.     Xow  divide  the  tendiiions  inserlionti  of  the  cajviularniiL^ 
clcs,  the  long  lieiid  of  the  hicep)^,  and  the  oap$ule,  and  disarticulal*?  and 
divide  the  retniiiiiin^  attaehnieiit  (  Fi^.  U'JT). 

The  Khii/fr-jiiifj  iiuUunI  may  lie  follmveil  when  there  is  no  fracttine,  fl] 
(Fig.  364):  the  anu  being  held  away  from  the  tniuk,  gra^p  the  ddl-u*!' 
in  its  entire  length  uml  ihiekuesfi  in  the  left  liand,  and  with  the  ri|:ht 
pass  a  doiible-*rIged  knife  through  its  hase,  under  the  acmmion,  aJad. 
gni/Ing  (he  !<urfaee  uf  the  humenif,  cut  an  external  and  !>u|K'rii>r  flap 
of  snlllricut  I'xteiit ;  an  jij^^iistanl  nn^'s  it ;  then,  by  a|ipriiiiflnrig  tliciimi 
to  llie  l)iHly,  txi:>o*e  the  tendon?*  of  the  mnsele.*  infu-rfeil  inlu  tlie  lu-tiH  el' 
the  humerus  au<l  eut  them  ;  groj-iiiiig  llie  arm  with  the  left  han4l,  di^ 
loeate  the  head  of  tlie  bone  ontwnnl ;  piifw  the  knife  iM-hind  it  and  iiwi* ' 
the  ifofi  iMirtu;.  while  an  uK-'istiint  mzes  tJie  flap  in  i^ueh  a  manner  o^I'Ji 
prevent  fiemnrrliage  fnini  the  divided  axillnr^'  artery,  nmi,  if  tlie  iL*ii»i 
are  Imrdened,  tnkiiig  eare  not  to  allow  air  to  enter  the  vein;*. 

The  it'tufiff-Jlii/t  is  an  follows :  The  arm  is  kept  elone  to  ihe  trunk, tjie 
head  of  the  humerus  l>eing  pushed  upwanl  and  ^uitMiird  n^  nnieh  a.*  pe*- 
liible;  recognize  tbe  exact  jMijition  uf  (he  acromion  and  c»niix«id  |itw-| 

ceHses ;  uu  the  left  sliouUler  enter  tbe 

Pia.  368.  jMtint  of  a  long  knife  nimiwt   )utralk-{] 

with  the  humenis  at  the  outer  pith-  "ff 

the  |M3Slerior  burtler  of    the  Hxilb,  in] 

front  nf  the  tendons  of  the   hiiissiniiaij 

dnrsi  an<l  teres  major  mu^elc!^  c  {^^U 

;lfi.S).     As  the  knife  nnsse*  in  the  nlanB 

of  it»i  blade  it  ^Kitdtf  form  au  ai^le  •'•t\ 

lliirlv-five  dt^in-^-H  with  the  axis  of  tlu 

shiinlder,  and  its  point  should  gnuetlx 

Imsterior  ami  external  Miriiuf  of  tl* 
uiinerilH  until  it  resieheh  tiu-  iimlersir 
fae«  of  the  acromion  ;  nt  this  jf  tint  il 
handle  of  the  knife  i>liould  he  m*vi 
and  its  |M-.int  lowered,  *>o  that  it 
lirnnght  onl  below  nud  in  front  of  dti 
DouUtUay «ni.uuunn ni «hoia.irf.       the  elaviele,  «,  in  the  triangidar  ff 

IwtMeen  the  acMmion  and  eoracold  pr 
cesses,  whieti  is  Imnnded  in>sriTiorIy  by  the  elaviele.     Make  the  knjf 
eut  its  way  outward  antmin  the  heiul  of  the  hnmenu,  b,  oud  an  ttoon  i 
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it  bcc(imt«  Jii*iij;:iiged  fmiu  Iwufiitli  ilit*  ai'nuiijuu  i>r<Kv.'.ss  aim'  tlit;  iirni 
nway  tri)m  the  trunk  ;  now  gmsp  tlm  «li-lt(iHl  nnia'Ie  wit)i  the  left  hand, 
raising  it  ttji  much  ag  jxiKsiMe  fnun  the  hoin",  iiiiiJ  cjirn'  the  knile  directly 
downwnnl,  ^mzin^  the  Ixini?,  iiml  etit  vwt  u  ^>niicirL-iiliir  Aa\i  ulmut  three 
ioehe*  in  U-ngth.  In  nmking  tIii.T  Hap  the  u|>iK'r  part  »i'  the  fitixifule  af 
tlie  joint  should  Ite  dividt-d  iis  well  u.-^  the  tendons  mC  ihe  lati^r^initiH 
dor^i,  teres  major  aud  minor,  uiid  jiiirt  of  t\w  deltoid  ;  mise  the  heiul  of 
the  humerus  fnun  the  gletiold  mvity,  mw  the  blade  of  the  kuife  behind 
it,  and  carry  it  dmvuw-.ird  iiiiil  forwurd,  grazing  the  Immerus,  to  cut  out 
the  intorual  flap,  and  at  this  iiiunicnt  the  axillaiy  arttTv  should  Iw  coni- 
prcsH.><l  hy  nu  assistant. 

AmpuUiliim  of  thf  arm  anil  Heapiita  may  he  performed  for  f<cvrro 
injuries  and  ntaligaanl  growth*.  Trcvest-BergerV  o|)enitioii  i»  a»  fol- 
lows: Placv  the  |iHtieiit  on  tin*  hark,  the  i^hotililcrs  mi.sii),  und  make  an 
incii^ion  along  the  i-Iaviele  down  to  the  hone,  c^mimcneing  at  the  extomiil 
border  of  the  .stcmo- mastoid  and  ending  ju^t  iK'Voiid  the  acnmiioHrlHvio 
ular   urtieulaliun  {Y'lg.  ^t>i)).     The  (wriosteum  lueing  riepuratetl  at  the 

Flo.  969. 
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iuncr  extremity  of  the  wound,  [kww  a  hlunt  ho^ik  carefully  around  tli« 
lM)iie  at  this  |ioint  and  divitle  it,  either  with  th<!  chain  or  the  keyhido 
saw  ;  now  separate  the  jM-Hostciim  from  the  outer  |>ortion  of  the  claWcle, 
and  !^w  the  hone  again  at  the  Jiitiction  of  the  uitddlc  and  uutcr  thirds; 
n-nuivc  thiM  middle  |)orli(Hi  oi   the  chivicle. 

The  snliclnvius  nuisch-  is  next  tnniftl  oiitvvani  so  as  to  ex|>ow  the 
vfssvelfS  und  double  ligatnn^^  are  applied,  lirsl  to  the  artcf}',  and  llicri  tu 
die  vein,  and  the  vessels  are  divided  between  these  ligatures.  The  patient 
is  now  placed  on  the  edge  of  the  table  on  a  Imrd  cushion  ;  the  wrapnlar 
n^on  IS  free:  an  assi^mtit  drawi.  the  lind>  away  from  the  ImmIv,  and 
the  siir^reou  takcis  a  jioi'Itiori  i«i  the  inner  side  of  the  limb.  C'omniemif 
an  ini'itiion  at  the  eciitn'  of  the  rlavieuhir  incision;  cnr\'c  it  downu-ani 
itnd  outward,  |«is.<ing  jnst  oiitsiile  of  the  romcoid  proccAA,  along  tlie 
deltoid  muscle,  purallel  to,  hut  to  the  outer  side  of,  tlw  groove  ln^ 
twceii  that  muevle  and  the  pectonilir^  major;  the  incision  shnuld  now 
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cross  the  lowor  margin  of  tin-  iXH-t^ralis  major  and  jruw  trausviix-U 
at-niaj.  njioii  the  iixilliiry  surfaw  of"  tin*  anu  U>  the  lowi-r  Diiir)nn  of  iW 
tcndoDii  of  the  latis^inilid  ilorsi  rih)  teres  tniijor,  and,  VthWc  lbr>  anii  i^ 
raist-d,  \a-  cimtiimed  dowQwani  and  iiiwnrd  to  tht*  jKwturiur  surfsHv  nf 
llic  inferior  tui);li'  uf  the  s«iiniUi,  idimx  the  jci»ovi>  hi-tww-n  ihr  vert*jhral 
Imnlvr  of  the  fjcapula  and  the  maw  of  muM'U*  vurinK»ed  'A'  the  Icm 
nuijor  and  the  lHti8»iiim.i  iXovA ;  di^o^^t  up  this  tl:ip,  dividing  tliL>  ptr- 
tiiralii>  major  uliure  it  is  liecnming  tendinous,  and  the  minor  at  it«  iimt- 
tion  into  the  M)racoid  j»rt>ces» ;  divide  the  brachial  plcxiL''  do*e  li>  iIh' 
first  rih,  aU>  all  othiT  couiiertions,  thus  freely  opening  the  axilla.    Tbr 
anil  i.s  now  carriwl  acrc»*s  the  cheiit  and  the  »^-npnIar  regiun  wi-ll  i^xiwwdd 
the  openitnr  laket^  hiri  |>ositioa  on  the  oulside  of  |Ik>  <<.\tn>nii[y,  nod' 
make^  an  incision  from  tlte  outer  end  of  the  elavi<tiihir  inei<4ion  \tiiA- 
nurd  directly  over  the  !«piDe  of  the  !»j»puht  to  the  teruiinatiou  of  tbei 
anterior  Hup  at  the  inferior  angle  of  the  iTcajnda ;  tlu'  attachments  i>f  tin 
trapeziu!*  to  the  elavicle  and  w-sipnla  are  aivid^l,  then  the  omohj^ud,! 
h-vHtiir  angidi  .•^xipiiW,  rhonihoidfus  minor  and  major,  mid  the  -ii-rmtusM 

niagitiis  ;  sever  the  remaining  eonneotinn*  wliil 

an  a!ssiF>tant  moves  the  limb  do  ai}  to  cxpuee  aE 

tjtchmenl«>. 

Amputations  of  (hi'?  ann,seapulii,and  eluvicl 

liave  Iweu  jK-rfornutl  fur  nuiligmiui  diseases 

extensidD  of  liibt  methiKl, 


AMPL'TATIOX  OF  THE   HM/r. 

In  all  amputations  of  the  lower  extn>mity  til 
surgeon  should  Im-  g«»verneil  in  the  ^'hi'tion  nf  lli 
point  of  D]ienitinn  and  the  tnethii'l  ti>  U'  it(l<ij«i 

(1)  hy  the  niorinliiy  «pf  the  ii[HTUliim  in  ipuMionj 

(2)  by  the  adapmitility  of  tlie  stump  to  the  tun 
t$er\'iceal>le  artilicial  limb  for  I<<eiinit<ti4iii. 

AmpnUiiiuH  uf  the  pJuthinifeif  in  the  e<uitiniiif 
or  eontigtiitj-  is  perffirmrtl  by  the  same  riile^ 
have  been  given   for  tvimihir  nmpiitatiun»  uf  tlir 
tiugeri,  a  Hap  being  generally  forme^l  from  ll* 
j>lantar  ^urfaee. 

Dmirticuhition  of  mngU  iorn  m\xA  Ik*  Uliiklt^ 
taken  with  duo  regard  to  ilic  following  fac 
Aamini  Ki'i'k- 1»  Aiiniomy  of  The  exln.-milv  of  the  lir>i  nx^tatarMit  Wm* 
u.ui«ti"tj  ..f  »c-i>h<iid  »ii.l  largi',  and  nspiirw  a  verv  lilM-mi  (lap  In  cfixt 
iuan'.n'  \Tun"uit*'v':!!^i  '»  '  ""  ''i^*  |'I""tar  ^ttrfittt-  of  Ihr  aili.-iil:iti,.n  11 
(i.nii  ftwi  iiix  ti».iaufr«i,  two  or  tlirtn;  .•sesamoid  luinus;  the  intemhinil; 
Hiui  BouiiiKtM;  £.  •«  tiiii-h;  line  IS  (arthiT  invm  the  inicnlii^ital  fnltl  than; 
iin<i  Tiiuid^  jr.  «tticuuii.>n  the  haml,  hut  tlie  second  «piux  is  much  m 

nf^ul,..l,l  a„d    nm.    m.u-    ,|,p    j„j„j  (1^,,^  ^^e   others. 

The  «*•«/  tiifliitxl  it.  aj*  follows* :  Holding  il 
toe  with  the  linger  and  thumb,  rmnmeniY-  an  ineision  over  the  joint, 
Ji  (Kig.  371),  and  cany  it  down\\*ard  and  f»»rwnir«l  along  the  side  of  d 
toe  to  the  commi!(.<ure  of  the  toe^,  anmnd  under  the  Um,  along  the  tmm 
verse  linear  deprtrssiou  to  the  op|M>t>ite  bide,  and  Ihenev  up  to  the  [H>t 
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of  oommeiiocment ;  divide  tlu*  extenwr  t4?i)t1on^  and  lateral  ligaments 
witli  tlie  iKiiiit  iif  lilt-  knife,  niRMi  the  joint,  and  iMinjilele  the  disarticula- 
tion \'v  nittinji  the  tissues  ii]Km  the  under  pari  nf  the  Joint. 

The  tfitii/fr  pfitntar  jltip  re<|uires  ii  traiisvei-s*.-  iuci^ioii  uver  (lie  joiut, 
aud  lateral  ineision.-*  to  divide  its  cDiinwiidiiw;  d<'])res.'<  the  l»>c  and  jHisa 
Ihe  knife  through  the  joint  and  al<^ug  the  under  jiurfaoe  of  the  bone  until 
a  rtiiflieient  flop  is  fonned  ;  or,  ditiseet  otT  the  [lii]i  fi-oui  I>efore  hnekwiinl. 
Tlie  litlcml  flu/t  for  the  ureal  and  for  the  little  toe  U  tiiadc  on  the  sxme 
plan  as  Ilu>  oval  (Fig.  iill). 

Dimrtictilfttlnn  of  alt  of  the  toes  through  the  metutareo-plialangeal 
articulations  requires  the  operator  to  note  that  these  joints,  n,  6,  c 


Flu.  371. 
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il.'1lM([tll''lllllll>ll  llf    1 1  IP  HL-IViIJll  |l)llltl)nX 

iif  a  lr>n  [iv  lln'  ritL'hi'l  •<!  iiVnt  InrKi'iii ; 
B,  '1ir>iirll('iilall>>!>  uf  tlip  gri.'Jit  luv  bj 
XbQ  nckot  DT  or«l  Incldion. 


IilnHrllcuUliuti  iif  iliv  i^Tvat 
tuc   Liy   luteruBl   ptauur 

Cap. 


Fio.  373. 


(Fig.  ^7'i).  repn;«!lit  a  curved  line  with  its  eouvexity  di.'wn«ard,  due 
tu  iIh'  ditrt>reu(t>  in  the  nu'tatarr^iil  Ikhu-m  ;  the  t^eeond  is  half  a  line 
longer  than  th^-  first,  the  third  is  half  a  line  3hr»rter 
than  the  sei.-oiid,  the  fourth  i:^  liidf  a  liuc  Ix-hiud  the 
third,  tin?  -fiflli  is  Htill  farther  behind.  The  single 
flap  is  madf  in  ufarly  the  sjinic  manner  a*  in  ani- 
putatiou  of  ull  tbti  fjiigern.  If  the  ojieratiori  is  on 
the  left  foot,  gmsp  the  toea  with  the  left  hand,  the 
tliunib  applif>d  to  the  bai-ks  of  the  l()c*,  and  make  a 
semicirrular  incision  iu  t'nuit  of  the  joints,  (S)niincrieing 
at  the  internal  side  of  the  iK-nd  of  the  first  nictJitar,«;d 
iHine,  and  ending  at  the  e.\l(.>nial  sidv  ol'  the  lifih  ;  dis- 
seel  up  the  tian,  o|H'n  the  joints,  and  diviile  the  lateml 
ligaments  with  tin-  [wtint  of  tl»»  knifV' ;  now  pa^  the 
knife  behind  tlie  pli:datT}^-s  and  eitt  a  Hap  tmm  the 
phnitar  f^uriiiee.  Or,  make  thf  plantar  Hap  by  extend- 
ing iUi  inei!*i<)]i  alouf:  ibe  cut;ineuus  fold  at  the  boM.'  of  the  plialaiigepainl 
disreeling  ItiM-kward  (Kig.  374). 

Antpufalinn  thrnHffh  tiir  imfntnrml  bortfn  is  [HTformeil  with  plantar 
and  dorsal  flnp»,  m  on  the  metactirpui^.  Make  a  t'urv(-d  incision  on  tlio 
dorsum  ol"  the  loot,  convex  dowuM-anl,  dividing  llur  soft  ]jnrts  down  to 
the  bone  ;  translix  the  plaiUar  i^urfaee,  gmxttkg  the  bone^,  and  make  a 
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flap  reaching  to  the  commissure  of  the  toes;  di\-ide  the  iDterosseoos 
muscles  with  the  point  of  the  knife,  apply  a  six-tailed  retractor,  and 
divide  the  bones  with  a  fine  saw  (Fig.  375). 

Dharticulation  of  the  first  metatarsai  bone  is  best  performed  by  the 
oval  method.  The  articulation  is  one  or  two  lines  behind  the  first  pro- 
jection found  on  the  posterior  portion  of  the  metatarsal  bone,  ana  an 
inch  anterior  to  the  prominence  of  the  scaphoid,  E  (Fig.  370) ;  the  direc- 
tion of  the  line  of  articulation  is  from  within  forward  and  outward. 


Fig.  374. 


Fig.  375. 


AiiiputatiD&  through   the  metacarpal  bones. 


Fig.  376. 


Commence  two  lines  behind  the  joint,  n  (Fig.  376),  an  incision  di- 
rected obHqucly  from  within  outward  to  the  commissure  of  the  toes',  <•, 

and  pass  around  the  base  of  the  first 
phalanx,  following  the  crease  on  its 
plantar  surface  ;  withdraw  the  bist»iuiT 
and  replace  it  on  the  internal  side  of  the 
])hahinx,  b,  in  the  infi'rior  angle  of  the 
incision,  ascend  on  the  internal  side  of 
the  metatarsal  bone  and  jihalanx,  and, 
following  a  line  plightly  obIi(|iie  fn>ni 
within  outward,  rejoin  the  point  nf  oiitn- 
mcncemeut ;  the  .skin  being  cut,  divitic 
successively  in  the  whole  extent  cif  the 
incision  the  extensor  tendons  of  the  toe  and  fibres  of  the  <lors;d  inUT- 
osscous  nHis<'le.  Dissect  out  the  bone  (Fig.  .'577),  leaving  the  fi^-^^inmitl 
bones  in  tlic  |)lialangenl  articulation  ;  divide  the  intenial  ligjinu'nt,  lu'ld- 
ing  the  ]Kiint  of  the  instrument  (wrjK'ndicnlarlv  ami  the  eilge  sliglitlv 
oblii|iu'  from  within  outward  and  from  behind  forward  to  follow  thi' 
(lin-ction  of  tlic  joint ;  next  divide  the  suix-rior  ligament,  and  dinx't  the 
bist<iiirv  upward  and  jiiisli  its  point  at  an  angle  of  forty-five  degrees  int(i 
the  interosseous  s|)a<'e  formed  l)y  the  external  surface  of  the  first  cunei- 
form and  the  extremity  of  the  second  metatarsal  l)one;  when  the  point 


liii-iaioii   for   remrivul  nf  ffi"?"'   toc  au<l 
ini'tnliirsul  biine. 
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Uas  penotTttted  to  thf  plitntar  layt-r  nii»e  lite  blade  agam  to  tlie  ptTpciidio- 
uliir  iind  divitK'  the  intti-ostcunrt  !ijj;;imcm. 

itimtrlkuiotion  "/  Oi<\(ijth   imiHtfn-v'i!  houe   U  bv   the  oval   method. 
Tliis  boiM?  articulati-s  with  the  iniboiJ,/(Fig,  370),  by  a  triangular  sur- 
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Ampiilniton  gf  Ihe  ureal  toe  by  ilic  wh\  mrihod. 

]pH^  snJ  with  thr  fmirtli  nK't:H-;irpttI  ;  it  liot^  a  tuhoivlo  on  the  external 
^Mrfe-of  it«  basf,  which  is  racily  felt  ami  into  which  is  iiiBt-rted  iho  ix:n*- 
npiisbri'vifn  iini!»'lc  ;  ibt;  line  dI' tin*  artii-iihition  in  ivliliijiit'ly  tnrwanl  and 
inwaixl.  Coniniciict-  iiii  iiii-i»lun  just  hvhiiid  the  joint,  carry  it  funvard 
toward  the  tvduiiiissun?,  ihtMUM*  uiuU-r  the  toe,  uloue  the  tniiiaverse  linear 
depression  to  the  opi^tsite  s\(\v.,  and  then  nlotip  the  external  margin  to 
the  point  of  ilrpartiire ;  disseel  (I'lg.  378)  the  soft  partem  Irom  the  iHine 
and  enter  the  jdiril  louivil  Jui^l  hehital  the  tnberelc ;  rrctni  the  niilnidc 
divide  tlie  ligiunent*  whieh  unite  it  u»  the  t'ourtli  metalar»;il,  and  cont- 
plete  tli>t>  ojK-nilioii  by  dividing  the  plunt^ir  lijfunictitfi. 

Pio.  378. 


jUii|>ui«Uon  uf  Ihv  Ulllp  (ov  anil  )U  mciiitanKl  Ixid«  In  Ihv  ndort-dupnl  Invtelun. 

Dij*nrfiruhitlnn  of  Hintjir  tnrfnfnriitTl  hnnev  may  be  niad<^  by   tlie  oval 
melhiMl,  a>^  di-."i>ril>ed  for  similar  <)|>i>i';itiim-'<  tin  tlie  hands. 

DtMnrtu'u/atiuii  of  t/ir  ttrn  ontfr  utffnUtrMtl  hmiejt  in  made  iw  iiillow»  i 


838 


OPERATIVE  SURGERY. 


Fro.  379. 


Commence  an  incision  a  fioger's  breadth  behind  the  joint  of  the  fifth 
metatarsal  bone,  in  the  middle,  between  the  articula- 
tion of  the  two  bones ;  carry  it  forward  to  the  com- 
missure, then  along  the  under  surface  in  the  trans- 
verse line  to  the  outer  side  of  the  little  toe,  and 
thence  back  to  the  beginning  ;  dissect  the  soft  parts 
from  the  bones,  divide  the  lateral  ligament,  and  dis- 
articulate the  joints  by  entering  them  from  the  out- 
side and  following  the  line  above  given  (Fig.  379). 

Disarticulation  at  the  tarso-metatareal  articulation 
(Hey's  operation)  is  effected  as  follows :  Grasp  the 
sole  of  the  foot  (the  right)  with  the  left  hand,  placing 
the  thumb  on  the  outer  side  of  the  proximal  end  of 
of  the  fifth  metatarsal  bone,  a  (Fig.  380),  and  the 
index  finger  at  the  extremity  of  the  first  metatarsal 
bone,  or  one  inch  anterior  to  the  prominence  of  the 
scaphoid,  6  ;  make  a  semilunar  incision,  with  its  con- 
vexity looking  downward,  from  without  inward,  across  the  dorsum  of 
the  foot,  passing  about  half  an  inch  below  the  articulation  down  to  the 
bones ;  divide  the  dorsal  ligaments  with  the  point  of  the  knife,  canying 
it  along  the  line  of  the  articulation  from  without  inward,  recollecting 
that  the  articulation  of  the  second  metatarsal  lies  four  lines  behind  the 
first  and  third  :  this  mortise,  containing  the  head  of  the  second  metatar^ 
sal,  is  opened  by  entering  the  knife  between  the  internal  cuneiform  and 
the  head  of  the  first,  its  edge  being  turned  upward  and  making  an  anpk 
of  forty-five  degrees  with  the  axis  of  the  foot  (Fig.  381) ;  now  earn-  the 


IncUion  for  remoFnl  at 
two  bie>. 


FiQ.  380. 


FiQ.  381. 


DlEartlcuIfltlng  second  mrtacarpsl  ]olnt. 

knife  up  to  a  right  angle,  its  jwint  traverfiii)r 
the  whole  of  the  inner  siirfjice  of  the  mortis*',  in 
order  to  ensure  the  division  of  the  intcros-^itii!- 
lipmiont ;  then  divide  that  on  the  outer  surface, 
depress  the  mctatai*sus  to  separate  the  articular 
snrfiicos,  and  divide  the  renuuning  ligamentous 
attachments,  os|>eeiatly  on  the  plantar  asi>oct  of 
the  articulatinn,  so  that  the  knife  may  bo  readily  carried  beneath  the 
heads  of  the  metatarsal  bones;  cut  out  from  the  sole  of  the  foot  a  fiap 


Poinw  nrfnclslim  for  renin vftl 
of  fool  III  Uirsu-iiieUilftrsHl 
urtifulution. 
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awhat  liincer  at  ita   iatcrttal  than  at   tt^  extorual  imrt  (Fig.  ii^i'-iX 
Vml  cxtvndinjr  iiitenially  nearly  to  tlie  haw  of  the  great  toe ;  externally 
it  uiuy  be  tff  leeft  extent.     Du  aut  uicluJe  tlie  sciminoM  lx>ae«  in  the  6a|>. 


Fio.  382. 


Piu.  383w 


/ 


riftDtar  n«pL. 


Pio.  S84. 


Fitrmollvn  of  filsnur  ffnp. 


Or,  a  plantar  flan  may  \tc  luatle  by  rarn-ing  a 
purvpu  ini'iFum  Iroiii  'ilu;  iiiiernul  cstreniily  of 
the  dorsal  inoifyoii  (Fi(r.  ;J8;V)  to  the  sci^nioid 
buiips  tbyn  eiin-ing  funvanl  acrtu*  the  »^\e  of 
till-  fodt  to  thf  junction  of  tin-  smtt'rior  with 
the  injiUllo  thii-d  of  the  fifth  metJitarsuI  botie, 
liieuee  to  tlie  bi^inniiig  of  the  domuil  iucii^ian. 


Fio.  385. 


munip  nftvT  amiHiUtJuti. 


1/ 


The  jitump  aiVr  this  opf-ration  i*  usefiil  (Fig.  384V 

MeUio-tarniil  disarticuhilion  (Oio|njrt's)  is  still 

apiiroveil  ami  iicrfonned  by  f'lii^'on:*,  hiit  is  much 

inferior  in  ntilil  v  tt>  Svme*»  amputation  (Figs.  38ii, 

SHI,  Tn-Vef).  Cho|«rt-»  ■mpuUtlmi. 

The  line  of  articulation,  fi  (Fig.  S70),  is  dptcmiinod  as  follows:  ()n 
the  intenuil  surfaw  of  the  foot,  alMiut  one  inc-li  Ik-Iow  the  end  of  the 
mallciiUi.s,  two  promineni'es  are  reiullly  recognized  on  the  «ntne  plane: 
the  joint  is  niiiiwiiy  l>ytween  tliuni ;  on  the  e.\lcnial  side  it  i»  six  lines 
behind  the  prominem-e  of  the  fifth  rnetatarol  bone.  Tlie  centre  of  the 
arti<'nl;ition  Is  ininiediatelv  in  front  of  the  head  of  the  astragtilns,  which 
iH  made  pnuninent  by  exlendiii(r  and  ahdueting  the  f(«ft.  The  line  of 
the  artieidalion  is  changed  aecordin^;  as  tlie  foot  is  flexed  ur  extended  ; 
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wh«n  it  ie  flexed  the  articular  ^urface«  of  tbe  a-straguIuK  uml  calcaneasi 
an;  nearly  on  the  Hime  liui\;  when  cxlfiulcii  the  ejilcinicirn)   is  a(   Icu!^^ 
tlircc  lineri  in  front.     Hulding  the  foot  (left)  in  thv  haiul,  the  jiuliu 

Fl(i.  3gA. 


,r. 


/>.  Hue  of  Hectiua  of  txiiiv  Id  Hfmc'M  iiiaini  tilt  iota. 

the  dorsum,  with  the  thumb  on  the  oiitMJde  and  the  index  on  tiic  Intiir 

define  the  two  extremities  of  the  iirtii'iilnlioii ;  mike  u  scniihiiirtr  incliriim] 
lietwcen  these  two  points,  the  tiiiiMtf  of  which  is  half  uii  inch  Ik'VMiiJI 
thi-  articulation  ;  then,  pat^tning  the  heel  of  the  knife  midi-r  tlie  h*ft  thiimlt, 
itr^  handle  iiie-lltieil  ai?  ahovi;,  oiien  tlie  Joint  in  the  direction  }>oiiil(i)  outji 
when  tlie  joint  is  half  opened,  rarry  the  knife  in  front  of  the  he&A  of] 

Fio.  387. 


iT? 


V 


•> 


J 


ImcTsMc  ortbot;  J.Cbofon'B  luiipntalloii;  B. flruw'a  nraTHiutloii ;  c,  itibwtmatUuM 

HiiiIHiLatlun. 

the  a<(tm(rnhi.<,  nnd  eiit  the  dorsnl  lijjnment'*  wilh'»ul  iM'netraiiiijj  U'tweciil 
the  Uiiies :  «irn.Nng  the  knife  lo  ihi-  other  hide  of  ihe  fiwt,  the  heel  !t 
olined  towHrd  the  toes  at  iin  anjrle  <)f  forty-five  dejfrees.  finish  niHiiin 
the  external  !*ide  of  the  joint ;  the  ilorssd  1iK«ment.i  iwin^r  thiiw  dtvidotl 
push  the  |K>iril  nf  the  knife  imdvp  thr  I'Ntemal  anil  anterior  Hide  tif  t\ 
nstrsijpihis,  with  it*  o<if^  dirrelcd  forw:ml,  and  mt  the  int^'nisf^roui  lijjn 
ment  io  the  Utrection  of  the  urtieiilar  Mirfaec  of  the  ealvuneum  ;  tliejoil 


A3fPrT.lTT0y. 
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being  now  open,  curn'  Uie  knife  under  the  plantiir  lipinienti*  and  jw-ss  it 
UDiler  the  hunes,  gmziitg  thetii,  tu  cut  a  aulKvient  llap  (Fig.  iiSS),  avuid- 


Fia.3t»j. 


Via,  38tf. 


Ctio  part's  nmpiiuilon. 


Slump  ancr  r'hnpart'a 

Mlupiilatkiti. 


Fio.  390. 
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ing  the  pmtuhernm-es  of  the  cuboid  and  scnphoid,  and,  farther  on,  of 
Uie  fintt  uiid  fiflh  mt>tj)cur]HiI  boiii'tt ;  tlic  (t»>t  uuring  this  time  in  held  in 
the  hnriwirilal  |Mwiti<m  ;  niisc  the  handle  of  the  liiiifc  wlightlv,  to  fidlow 
more  cxiU'tly  iho  <'om-avtty  of  the  tardus  iind  metatarsus. 

JJifdrfifiila/inn  of  thr  Utrmm  luufrr  tin:  uMniijiihtu  (HubtHtrngnloid) 
inny  W  i>i*Rcti.*ed  a?i  fn[In\vs:  Comnu'iiep  at  the  mit^r  e^lge  of  the  iiL.*fr- 
tiim  iif  the  teudo  AL-hillis,  A  (Fig.  3^1),  and  make  an  incision  thnmgli 
the  skin  fonvanl  twci  linger:*'  breitdth  Ih'Idw  tJie 
malleidnEi,  to  \\-iih!n  a  fingcr'a  breadth  of  the  upper 
jwrt  of  the  base  of  the  tifth  nietataj-siil  bone;  now 
carrv  the  inei.Moii  npward.  forward,  and  iinvanl,  so 

to  reach  the  inner  inargiti  4if  the  tendon  of  the 
extensor  jiropriuw  jHtilieis  jiiHt  at  the  iirst  jnetatar^al 
artirulrttion,  C  (l'"ig.  ^B7);  then  eut  downwanl  and 
forwanl,  and  enter  the  sole  a  lingers  breiidlh  in 
front  of  the  dorsjd  woinid  ;  next  nirry  the  ineiminn 
with  a  gentle  fonvanl  i-tirve,  outward  and  haek- 
ward,  until  It  e-an  be  niiuK;  <-ontlinii'ns  Mith  tlie  lirst 
portion  of  the  woiinil  b<-h»«'  the  onti^r  malleolus,  T> 
(Fig.  380).  Ketraet  the  integimient  half  an  inch, 
and  divitle  the  dorsal  and  pkntur  idntetnre^  and 
t^ndo  AchiUi«;  separate  tliom  from  the  bones,  great 
Rire  being  taken  to  pre»«'rve  uninjured  the  ves-wls 
ronlained  in  the  inner  part  of  (lie  plantar  flap;  now 
di.-^rtieuliite  the  enbnid  and  M-aphoid  from  the  a?^ 
Inigidus,  |»i(i^ing  the  knife  between  the  iLwlnigiihis  and  ivr,  mtcris,  so  as  to 
divide  the  inter«i(W(vins  ligament  ;  sopamte  the  soft  parts  from  the  under 
gurfaee  of  the  os  ealcii*  while  wt  twisting  the  foot  as  tu  make  the  tissues 
tense  ;  di,-<n"lii-ahite  the  os  eahris  fponi  the  astnigtihis. 

In  Tripier'fl  operation  the  os  eitleis  is  sawn  tlirough  in  a  direction 


.fe 


TTl|ii(iri 


twtBlliinurih* 
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from  bohiiHl  and  within  forward  ami  imhvard,  ^  aa  to  Icavc  a  garftuf 
which  will  Iw  at  right  anj;les  \nih  the  axis  of  the  tibia  whrn  the  Umb 
ae&uinesi  tlie  position  tor  Malkin;;,  -1,  H  (Fijf.  .'tiH)). 

Knmbcuf  make:*  a   lar>r<.'  iiittTiiit!  ami    [ilaiiiar   flap,   .1    (Fijy:.  .'ttf,', 
Trt-vus).    Begiu  at  the  outer  mai-giii  iif  tin-  tendo  AchilUs,  curvi-  tlir 


Fig. 891. 
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Itui»ftadniit<erai<lteof  Ihr  riRht  fn<it.  tAalutw  Uie  IncUMM  In 
FDmlM-uf'*  •iihiuimuAluii]  amiiniitllon:  V,  Ui?  Jiii««  of  Vm* 
noun'a  aiiUutnitalciiii  KmpuUlinn.    (For  iilher  ttlBnocesMt 


llanU'  I  -vif; 

n.  fl'  ■;   1'. 

Fsntlx'iir  I  Aui|iuul)'>B    At 
the  ankle. 


incision  up  to  a  point  an  inch  below  the  (.'xternal  mallefihiii,  th<>n  fonrani 
ti»  It  on  the  line  of  the  fifth  metatarsi  Ikiik',  with  the  Jointb  lietwppD 
the  scaphoid  and  cuneiform  bono«;  then  «cro<w  the  dorsum  to -V(Fif(. 
391 ).  to  the  tendon  of  the  extensor  nroprius  pollids ;  tlie  ineiiiioii  emsew 
the  inner  bonier  of  the  foot  uluiijc  tlie  fine  ol  the  cuni-fMnetatarsnl  joint : 
then  aoroiw  the  centiv  of  the  w>le  to  /I,  whem-e  it  c!ur\-e-S  Iwck  rdonp  the 
outer  ImiiiIit  of  the  fixit  to  the  rxtenm)  Iwrder  of  the  o:*  ealeii*^  /T,  llieu 
upward  to  tJic  point  nf  wmmienwrnent,  A. 

Vurneiiil  eumnienws  tlie  ineisiou  at  about  the  same  |M>iut,  and  oirrw* 
it  forward  to  within  an  tneh  of  the  iMMleriornnd  iDternal  exlreniiiy  of 
the  fifth  metnlai-sid  Innie,  tlienee  vnfh  a  downward  cun'e  aem**  ih* 
dorsmu  of  tlie  foot  to  the  iniddit>  of  tin;  luternal  cuneiform  l«>ne.  thcn-T 
nerrirw  the  .■sole  of  the  foot  from  within  onlwanl  and  fnim  Wfore  liat-k- 
ward  to  the  commencement  (Fig.  391,  Treves). 


AMPUTATION  AT  THE  ASKl,l>JniST. 

XHRarticulation  of  the  ankle-joint  witli  a  ht'el-flap  haii  juiitlT  bam 
ri'gnrdetl  as  one  of  the  greatejtt  improvenieiits  in  iuiipntation  of  ntoden 
times,     Not  only  Ia  tiie  mortality  of  ihi^  oiwriitinn  very  Hjuall,  but  whtu 
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comiHired  wtlli  the  stumps  iiiadti  at  nny  other  {mint  of  the  Awt  or  1^, 
thofie  mtide  at  the  aiikUvjnint  hjivc  priivrn  ciiiinfiulv  siiiierior,  being 
lt'8S  subject  to  siK-li  imtouatxl  conipliratioiis  and  !*e<jiielie  as  ulcere,  con- 
getrtions,  necrosis,  and  chronic  tendcrne»is,  wiiitrh  impair  tlie  subsequent 
ust'fuIncBS  of  a]miMpriate  and  wf]!-«da]>ted  com|K'niWtive  iu>i>arat«*«. 
The  broad  arLiiruIar  wnrfuce  of  the  lower  extrctnilv  of  (hi-  lloia,  with 
its  internal  projection,  thr  internal  niidliKvlus,  and  tlic  hnye  pniji'etiiiK 
exlrvniity  <jf  the  fibtila,  the  external  niullwUw,  furiu  a  rii"rti!*e  tu  whic'ih 
|]iL'  Intend  iind  upper  tiiirlaww  of  iIib  astn^pilns  are  so  inviiRiti-ly  :ida|it(Hl 
tiijit  there  ran  lie  no  lateral  motion,  and  dtJiartirntiiliMn  c«n  <ndy  l)e 
Hccomplidicd  when  the  HkiI  is  firmly  extended  and  the  knife  penetrates 
tlie  anterior  jwrt  of  the  artienlati<)n. 

Syiiif^s  w»jnita(itin  is  a;*  fnllow;* :  Pliiec  the  fool  at  a  ri|rht  angle  to 
the  l(^;  enter  the  knitt'jit  die  point  of  the  external  nmlle'ilns,  fi  (Fig. 
386),  and  csirry  it  directly  acros.-*  tin'  s«>Ic  of  the  foot  t<i  si  ]>«>ini  opjio-jite, 
or  ax  lines  below  the  internal  malleolus,  B  (Kig.  387) ;  the  pMitcrior 
tihird  arteiy  divide^t  hcneatli  the  internal  annular  lijranifiit  inni  the  in- 
ternal and  i.'xternal  plaiit^ir  arteries,  an<l  if  the  incisitin  extemU  to  the 
point  of  the  internal  niallfsdns,  the  ve««l  may  be  divided;  join  the  two 
extremities  nf  this  ineisiun  hv  an  anterior  im-isifin  in  u  direct  line  over 
the  instt-p,  mj  tliat  tlif  eicatnx  may  come  well  in  fmut  (Fig.  ^93).  In 
dissecting  tin*  puf^terior  flap,  plane  the  lingers  of  the  left  hand  upon  tlic 
heel,  and  with  the  thumb  press  the 
eilge  iif  the  Hap  lirndv  buekwiinl,  cut- 
ting lelween  the  nail  of  tlie  thumb 
and  the  tubcivsity  of  the  os   calcia 

Fiu.  393. 


Kio.  Si»l 


Syme'*  «iii|iui«ii*in  ot  tbft  fbitt :  anterior 
lacblon  ADtt  dUMtleulftUuD. 


tljwf'i  unpuMUuB  of  llM  toot : 
clwiifng  tira  <■  olrla. 


(Fig.  391),  SO  as  Ut  avoid  Inefniting  tim  sofi  purls  ;  the  tendo  Ai'hillis  ii 
exiKised  and  divided.     l)i.sirticidate  tin-  foot  and  saw  otf  the  uialleoli,  D 
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(Fig.  386) ;  leave  the  articular  extrcmitj*  of  tho  tibia  aninjiired,  for  it  i« 
better  not  t(>  iiiU-rffre  wUb  tlie  bom*  if  it  is  licsJtliv. 

There  art'  nmtiv  inrilidilti  nf  tiimlifyiii^  vhc  otiitttriieliun  of  flap^  Id 
rover  tbv  eiuU  of  flie  tibia  ami  fibula,  adapto*)  to  tlie  vari<iii!4  formic  of 
injur}-  uf  t}|e  fiuft  parlrt :  all  tincrin^is.  whether  frum  the  pole,  Uie  bUTui 
«urfaecs,  or  fmni  the-  dori^iim  of  the  foot,  arc  useful,  and  ;3boiil(l  lie  \*re- 
ttfTVCii  for  tluit  puiiM)!*  when  the  heel-flap  i»  wontinjr.  In  the  tirst 
example  insert  the  knife  in  the  luidtlle  line  of  the  jxisterior  n^iix-rt.  of  the 
ankle,  on  a  level  with  the  articulation;  earn'  il  <hmii\var*r  obliijiifly 
aentrU)  the  tetido  Aeliilli^  l^iwanl  llic  exteniul  lainlerof  (he  |>luntar  ii^|MH>t 
of  the  Ikh'I,  along  which  it  is  continuHl  in  a  rH-inilunnr  direction  ;  ruryf 
tlie  tut-ii<iou  UL-rofi^  the  r^ole  of  the  f<jot,  aud  tenuinate  it  on  the  inner  »i(lt-  uf 
the  Itimloii  uf  the  tibialis  anticus  about  an  ineh  in  front  of  the  inner  inalle- 
ohis  ;  carr\'  the  seeond  incinion  aen>!*s  the  outer  aspect  of  the  ankle  in  a 
i*emiluunr  tiiret-tiim,  lietwi-en  tin-  e.xtreuiities  of  the  lin't  inci^iimc,  thecnn- 
vexity  nf  the  ineiMon  downwjtrd,  and  jwissinp  Iialf  an  inch  Inflow  tin* 
external  nialh^olu^.  J  u  liouxV  opinuion  make  an  iuciifion  from  iIk- 
jnm-liuii  uf  the  tendo  AehilliH  witJi  tJie  mt  cuIcim  amund  tlH>  ext4*nial  t<nr- 
faee  of  the  foot  immediately  bi'low  the  oxtonml  malleuUw  ;  then  ("arrv  it 
inward  Inward  the  interiiid  Umlcr;  eur\'e  fonvani  aud  almut  an  iucli  iu 
fnait  of  the  nnklt^^joint ;  then  {tass  along  the  internal  bi>nler  of  the  JtHit 
to  the  |Xhiut  of  departure. 

In  (Mf/f (»/*/« J/*/ ;V  nmpuUifion  at  the  ankle-joint  (l*iroj^fl*)  the  eoverinj;  of 
the  dtump  eonniiit'i^  of  the  poitterior  |Hirt  of  llie  t\»  caleia  eneloMxl  in  the 
intefTumut  of  the  hwl.  The  results  are  favorable,  but  the  adilitiuital 
loiifflli  nT  limb  is  nut  rlc-iirablc  for  an  nrlitieial  limb.  C'ommpiico  ihf^ 
incision  cl"«*  in  Inml  of  the  onler  nialhtilns  ;  i-arry  it  down^vard  and  for- 
ward nearly  lo  the  pot^tenor  cxtix-mity  of  (In-  fitlli  meta«-arjml  (huic.  into 
the  rtttle  of  the  imi,  A  (Fig.  3ii-j),  then  Ininsversely  across  the  ih»1c,  and 

FiO.  891. 
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PIro|^in"iampuUtli>D:  J,  «itaiiooiulDri>lon.out<:nilile:  0.  UMnfMwUoiiAruvtMqia. 

la«tJy  nblifpiely  upward  and  bnckxrani  to  die  inner  malleolus ;  terminaU" 
it  a  collide  of  lines  anterior  to  the  nianeolut! ;  divide  all  iht-  soft  jiurto  al 
oncetjuife  down  to  the  os  talcis  ;  now  connwt  the  outer  and  inner  ex- 
tremities i.f  this  first  incision  by  n  second  semilunar  ini-i>gon,  llu-  convex- 
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ity  of  which  {o^tka  forwiinl,  carritil  »  few  liiH-s  luili-rior  tti  the  til)i'>tarsHl 

articulntion  ;  <nil   llimiijLrli  nH  ll>e  soft   [Kirt.s  at  oiK-t-  down  tn  llie  liunC!?, 
'ftnd  ihon  ikriHi-dl  tn  <>[^n  tW?  joint  fnini  llie  fmnt,  rutting  through  the 

luteml  HgiunvntK,  and  ihiL-i  exarticulatt.'  the  h«id  of  the  ».strug»hi.*i ;  now 

plncf  ft  ^m»ll,  narrow  amputation  !^w  obli<|ueIy  n|Kin  the  o8  calcis  behind 

the  astra^lu-s,  aud  saw  throuffh  ilie  bone  tmttfiuly,  <»r  the  anterior  i^iir- 

facc  of  the  teado  Achillis,  whioh  U  only  wivonxl  by  a  Inyer  of  fat  and  n 

thin  fibrotH  ^Iionth,  may  be  injufed  ;  vairv  the  ^^liort  anterior  flap  from  the 

two  iii:iIKi)li,  and  make  a  t^'ction  of  the  tibja  and  tibtiht  just  aliove  the 

articular  siirfiiccs;  turn  this  flap  forwani,  nnti  briiij;  th**  cut  surface  of 

the  *Ki  valn^  in  ap|>o^ition  with  the  cut  t^iirface  of  the  tibia  (Fig.  396)  j 

the  tLMi(h)i]»  inu.'^t  uut  be  cut  of!'  itm  near  the 

point  whore  their  synovial   i^heatli^  are  cut 

through  ;  if  cut  ton  short,  they  nmcHal  them- 

srlvi-sin  tlie  tibroiisoanal,  or,  when  the  linih  is 

iMovefl,  nhp  iipwiinl  out  nt'llieir  sheaths.  Oilier 

luethodn  iire  oiitliiitHi  in  the  Llliislratioii. 

Stipra-maUfaUij-  tunpultUuw  shouM  always 

bcnreferred  toiiny  ofM'mlional  a  hipiier  ptiini, 

aau  ihe  thip  Hhoiild  \tv  taken  ft^jin  the  firmi-: 

tiiitsuea    afce;4(*il)le.     The    following    niethml 

(tfuyoti),  Ji  (Kip.  401),  pives  a  piMni  <^tiini|i : 

'lake  an  inci^iion  from  the  lia.se  of  the  exter- 

nnl  malKwhw,  |M)iKteriorly,  around  theextoni:il 

snrfaee  of  the  foot  iinniwliiit^dy  U'hjw  tin 

nialleolii!-,  and    inwarcl  touiird    the  internal 

bonier,  but  curved  forminl  to  a  point  an  ineli 

in  frxjnt  of  the  ankle-joint  (Fip.  .lit");  niako 
a  similar  iiiei.-iou  on 
the  internal  siirfiute,  antl 
nnite  the  two  lioliind 
by  a  transvprwi  ineiwion 
having    a    alight    i"on- 

vexity  downward  ;  wiiKirate  the  soft  partd  fwm  the 
b«)nc»^  and  saw  the  tiliia  and  fibula  at  the  l>aj«  of 
the  malleoli  about  iiii  inch  al>ove  the  articular  sur- 
face. 

AMPUTATION  OF  THE  LEG. 

Ampnfntion  of  the  Icjr  Involves  new  atid  niiwt 
knaitevtKruapuuuou.  inuKirtaut  principles,  iMtth  in  opfi-ative  and  met^han- 
ieal  BUi^erj'.  At  uo  othyr  jKant  i.s  it  more  neees- 
Bary  to  secure  a  wurnl  and  U!*cful  i^tUMip  lluin  in  (his  jvirt.  Thin  is  due 
to  the  inni-saint  iisi-  to  which  it  nnist  Ito  applit-d  and  it^  ex[K38ure  to 
injur\'.  Rut  it  pre--ient)>  iiitriusic  dillit-iiliies  in  the  application  of  the 
onliii!ir>'  metlRMlH  of  aniiMmLtion.  Tins  is  ap(>:»rcnt  in  the  development 
of  the  niusele*  of  the  e]iJf,  the  tu|iering  form  of  tlie  lower  ptjrtioii,  and 
tile  subcutaneous  position  of  tht-  tibia.  The  circular  flap  cannot  bo  m- 
tnictcd  without  dividing  it  lonj;itiidiimlIy  ;  the  single  piwterior  flap  in  of 
inimcnae  ««.*,  and  is  wunteraeted  only  by  the  iutepuincnl  *»f  the  anterior 
part  of  the  leg;  the  iluuhle  flap  gives  a  grwit  iiic(iuality  of  thiiw;  the 
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single  exteraal  fliip  leaves  the  crt'M  of  the  tibia  but  slightly  t-overL-fW 
The  results  of  aiii|iutution  uf  the  leg  imve,  in  (MinwHiueiR'i^  of  thesi'  wmJ 
ilttioiiit,  W*n  more  unsitijfactory  than  at  hdv  other  poiol.  NwrosU  ofi 
the  tibia,  conical  fttujn|i*,  ulcerated  coverinf.'S,  and  tt-ndur  iMcatriet's  have 
lifcri  \\u'  mil'  whpji  the  old  niethodft  have  l«vn  preforn'*!.  Hut  bilau'ral 
Hajx-*  of  the  i^oft  u;irt»  uml  ]ierio9t«al  coverings  uf  the  tibia  give  a  linn,,^ 
uutiimct,  and  endiirin};  »<tinnii, 

The  iilnec  of  division  of  the  Unie  may  be  at  any  point,  bni  at  tl 
lower  part  of  tlie  leg  tlie  commencement  of  the  calf  is  mntil  favorable  for 
a  ^yninietrical  stump,  and  al  the  upi>cr  jMirt  i»  Ui  l>e  prefcntHlu  point  tvo 
iri(;hes  Ix'low  the  tidwrele  of  the  pntella,  which  pcmut!'  th«  knw  to  he  liciit , 
andhrin^  the  support  U|Mm  ihei-omlylctiof  tin-  femur.    An  anipntatifni  ot 
tlie  latter  jjoinl  is  indiraKnl  whenever  llx-  h^  is  iKTmanenlly  riexwl  either 
at  u  right  or  al  an  acute  angle  with  tJie  thigh.     If  the  amputation  luuHj 
be  veri-  cIoh-  to  the  joint,  diHtrtieulation  t<luinld  be  preferred,  for  the  rihk] 
to  the  pjitient  of  tlu?  kne<'-joint  ani])utalion  i^  no  greater  t  lian  of  an  ainpii-] 
tation  of  the  extreme  upper  tliini  of  the  leg,  while  its  practical  l>enelil.<<are' 
much  superior,  lus  iiiriiinm-d  by  ex|MTicnee.     'I'he  elastic  Iwndage  r^honlfl 
be  fin*t  applieil  to  a  {M>iiit  above  the  knee  (Fig.  32i)).     The  bilateral  ^npi 
here  reconimcnde<i  slKiuhi  be  mode  as  follows:  Commence  an  irjcisionl 
^vitb  a  hirge  scalpel  in  the  centre  of  the  anterior  sur&cc  (Fig-  3ii&),  and 

Fig.  S03. 


carrv  it  downwanl  along  the  ?ide  of  the  li^  sn  &s  to  make  a  rJiglitly 
curved  flap  with  its  cmivexity  below  ;  after  the  incision  has  pas)i«!  ovvt 
IIh'  prominent  iiarl  ui'  ihe  leg  toward  the  jmsterior  nurfaec,  iijchoc  il 
slightly  iipwanl  inilil  the  mi<ldle  of  the  limb  is  reachc*!,  where  it  !»hi>ukl 
be  iTontinUitl  dii-cctly  up  to  the  point  at  which  the  l>uue  \e  to  be  di\  ided ; 
make  a  himilar  IneiHion  on  the  opimmte  Hide ;  tlu'se  lateral  flaiin  f-lKHild 
con!*ist  of  the  i^kln  and  -niR-rficial  fascia;  dJwoot  them  npMiinl  to  ihej 
extent  of  one  inch  in  the  leg  and  two  inches  in  the  thigh  ;  now  make  tj 
circular  thvision  of  the  muscles  to  the?  Iwne  with  a  long  knife  :  ^iw  thei 
bone  or  Inmes  at  lliii-  |>««iiit.  and  direct  an  aiii»i:*tant  to  seJw  and  hi;ld  thi' 
extremity  firm  with  ^rnng  forcepi^  (Fig.  .'i;i-t):  with  the  jR-rioslcnl  kaifd 
or  the  thnmh-nails  (which  arc  equally  efficient)  raise  the  periosteum  fron 
the  tibia  to  the  jHiint  when.'  the  latl«T  is  to  Im*  cut ;  divide  the  lx>ne  at  llv 
ha^  of  the  pt'riiist4-:d  (tap.     The  |MTi(>stenrn  must  Im>  cut  at  IIm  altact: 
tnentjt  to  the  tinea  aspern  of  the  bone,  and  rilionhl  bi'  r.ii*e<I  only  fn-ni  th 
tibia,  the  fibula  being  (iryt  cxse<'twl.    The  eovering  thus  pri'|sircd  luis  th^ 
Integument  externally,  the  |M^n<ii^ti>uhi  internally,  while  the  Intervenii 
tiiwucs,  nniseles,  vc*«els,  nerve;*  have  not  I)ecn  dieturbetl  iu  the  di^iectioaj 
tin-  iK'riueteal  flap  falU  like  n  hood  over  the  end  of  the  lionc,  the  idtii 
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fIn|iH  lie  in  rtitiUii*i  wiihoiit  t<*n!:ion,  and  the  ilrninn^  Is  direct  front  the 
iinglo  i»f  t)iv  wi>un»l  UMu-aili.  When  oirtitri/ation  is  rdinjih-ti!  the  riontrix 
lie"*  [Ki.-itt'rior  to  the  fiid  of  the  stiiinp,  the  (nit*hi*)ii  is  frtvlv  mnvalilc,  und 
the  iH>ac  doe.-  nut  undergo  the  usual  aiuoimt  of  utropliy  (r'ig.  'i!)!)). 
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AmputAllon  of  Kir:  A.  Innr  anb^rlnr  flap:  f^ 
■mpTB-iiuklliiiliir  ■■n|>»tatti>n  by  Ions  ptMlv- 
rlur  flip ;  C,  at  tlic  ap^et  UUrd. 
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The  various  otlier  methndit  of  ojH'mtinj;  arf  iiKii«'^t«l  h_v  the  illush 
tions  (Fi^  400, 401).     Tliu  ivctangulair  flaii,  li  (Fig.  40<»)",  i»  »>mctii 
made  in  the  lower  [art  i*f  ihe  Ii^;  tliu  niU'-s  jjivcn  aj5  t<t  the  fomiHUc 
of  die  llaj«  io  tliie  Mi»er:<tii>n  must  Ik-  striotly  oltst-rved.     The  flap  «[>ci 
tion  is  verj'  often  selectctl  ibr  the  upm-r  part  of  tht-  U'g,  and  is  very  simjil 
in  it«  details,  C  (Ftg,  400).    Skio-flnpst  noil  oircuhir  section  of  toe  rot 
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AiDputMlon  of  U)«  lee !>}-  Ibe  nixed  mvtbod  (T.  Brrtnt). 

cics,  the  mixed  methiHl  (Fig.  402),  i$  to  h«  profcrrc<I  to  tlie  ooninion  ftiji 
aniputatiotiii. 

AMPITATIOX   AT  THE   KNEE-JOINT. 

This  anipiitattun  now  rank»  niuoiig  ihe  uio»it  8Uc>ce«i!>fiil  openitioiis ' 
for  wifety  nnd  thp  ur^'fiilncsft  f>f  i\w  ftiiinp ;  ns  otinimrcd  wii4i  aniput 
tions  thnnijrh  the  thijjh  il  is  qiiieker,  easier,  and  rfquires  simpler  in*r 
nien^  and  there  in  Ieft4  shouk ;  the  inte^iiiut'iilft  pn.-i<erv-eil  niv,  an  a  niU 
hettor  inlaptoil  to  uiistjiin  prosenre ;  then-  is.  lesis  risk  of  injiirj-  to  flii| 
from  a  roug'h-sawn  bone,  and  le^  retraction  of  nm:«i-le»:  the  t-n^tatiiiii| 

(M)uer  ir<  more  qnielcly  aoqiiired  ;  the  point  of  i?iip|>ort  'n*  liniiidi-r  luic 
jeltiT  (itl**(l  fnr  pressure ;  fnmi  \i\rp}  ana.«tonio«'»  aliont  the  joinl  ilii 
blno(l-snpi>!_v   il*  niori!  ijuiekly  esiahUr-IuHi. 

This  nmpiHation  may  1m'  made  by  simple  disarticulation,  or  in  ndditic 
the  eondvle;^  of  the  fennir  may  be  tfuwn  through.  If  there  in  no  di)«iti 
and  ample  lttt|)H  <".in  Ik!  made,  (lie  hone  should  not  beKiwn.  The  fblloT 
inir  opinion  nf  an  experienced  mechanieiil  !*iii^-r)n  (Dr.  K.  D.  HndH>a 
i»  mot^t  hii<truetive: 

"The  praetiee  of  dividing  the  condyles  amnot  Iw  siwtiumHl  In-  ai 
rational  hyiM.ithe»ii*  nor  praeliged  on  any  w.'ientific  principles  :  exeepl  dis 
nisi'  or  injury  of  the  e<iiidyh'S  oonipels  their  exeision,  their  osseous  e<«V 
iiijr  and  cartilage  investments  should  be  kept  inviolate  from  knife  an 
S.IW,  for,  an  eoi Intituled,  ihey  are  the  rtronjrest,  most  toleninl.  and  inipirt-' 
ant  siipporLs  in  the  i-ntin-  hmly  ;  the  inter-eondyloid  tossa  is  Rwlily 
filWI,  evf-n  with  the  convexity  of  the  condylc*s  with  a  ncntly-shnpi 
c-laelie  jiad  of  wool  felt  made  to  extend  "ver  them  for  a  en^hJou  in 
the  adiiptiiiion  of  pniihetie  ttpparatm*.  Kipuilly  n>i)n'hensibh'  is  tiM 
methorl  of  jihicing  the  iwtella  over  the  fos«i  with  a  view  to  inakinji:  tl" 
a  pjint  of . support.,  and  uIh)  i>f  sawing  oH'llie  eondyU-s  and  n]>plyiu^ 
imiella  To  the  ent  surface:  these  and  other  ingenious  exiK-rimenis  are 
no  practical  value." 

There  are  many  methods  of  o|H'niting,  Imt  the  hi  lateral -flap  melbe' 
devised  bv  the  author,  iji  to  he  preferred  (i.>r  the  rwii*»ais  al>ove  given  ;tt 
joint  surinee  of  the  bone  i^hould  not  be  disturbed  uulese  diwaued, 
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t)ie  patella  niay  lie  left  in  iti>  pltiuf,  tlimigh  it  is  of  no  valiK*  tn  tliu  stump. 
Tin-  line  itf  tin*  articiilntinn  ln?^  ttilcniiillv  nine  lines  nln>vt'  tlio  primii- 
iwiKT  of  the  tibia  ;  tin;  lower  Umler  of  tlie  jwtella  it>  on  a  line  with  llie 
urticiilatiun,  and  pxtcnutUy  it  is  nine  linens  below  the  prnnuDCUce  of  die 
externnl  con<lyle. 

0|H*nitc-  u^  fullnwit :  Strleia  a  lar}^  t«iI|H-l,  ami  ixiiUDienvo  an  iiioi^itm 
aiMmt  i>no-  inch  boUtw  th*-  tiiWn'le  <if  the  tibia,  iinii  tnit  to  ihr  lx>Mr; 
carry  it  dowiiwanl  and  forwani  WvmihI  iht-  airvf  of  the  side  of  the 
leg,  lInriMV  )n\Yuril  and  bsu-kwani  to  the  niiildh-  of  rlw  U'jTt  llii'iire 
upHiinl  to  the  middle  of  the  )K)plitca1  spiice ;  repeat  this  incision  ii]Htn 
the  opposite  side;  rai»«  the  (lap,  coiii^i^ing  of  ail  the  tissues  down  to 
the  Ume,  until  the  artieulntion  h  reachiil ;  divide  tlie  Intend  Hg-.tnu'nt.'^ 
enter  the  joint,  and  wver  its  eonncTtions  internally  and  exierniilly, 
C5are  slioiiKi  U-  taken  tluit  the  inei^ioiLs  incline  mmleralely  furwanl, 
tiown  to  the  eurve  of  tht-  !.idc  of  tht-  le^,  to  iiwurc  ample  ^t>verln^'  for 
the  condyles ;  the  ineinun  upon  the  ititeruol  a:«|)wt  should  liuve  additioiial 


Pio.  403. 


\ 


Fici.  iM. 


/      // 


Stephen  Rmlth's  *mpaUlion  M  tb^  fcnee-jotnt. 


■— V 


Kh^ 


fulness  for  the  purpose  of  cnsurinp  suffii-ienl  Rap 
Cdt  the  internal  eondyk',  wliieli  is  lon^-r  and 
hir^T  th:in  the  external. 

The  ri!i|ib  4'nnii>k't**ly  eover  the  e«mdyles  (Fig. 
■K>:i),  and  are  itiinily  approximated,  leaving  am- 
ple sjKUT  l«)r  tlirect  draiim^c  ut  the  iipjier  angle 
of  the  wiinnd  ;  a  (lniinap'-fnlK<  may  be  inseilcfl 
if  nem-sKiry ;  the  fla]>s  an- well  noiirislittl  and 
union  takes  plaee  ni]mlly,  giving  a  well-roniKhtl 
Ktnnip  witli  tlie  eiiiitrix  ^iink  in  the  inner  crm- 
dyloiil  fossil  (Kig.  3!t9). 

Dimirtivuhiiion  with  a  ionti iintrrior  J{njiiV\^. 
404),  reqiiires  an  incision  from  the  hwid  of  the 
fibula,  A,  or  the  margin  of  the  outer  wmdyle, 
li,  downwani  on  tlie  siile  of  tfie  Ir-g  five  inelie^i 
U'low  the  lower  e«l^'e  nf  tlie  psitella,  then  eurvetl 
aertK^s  the  front  to  llie  o|i|Hiisi|(-  .iiitle,  thenee 
iipwnni  to  II  eom^^ixinding  point  in--*ide. 

Amjuituiiim  UirmujU  (hr  v(»uly!r«  (Canleu), 
eonsist-s  in  refleeting  a  rounde<l    or   semi-oval 

flap  of  skin  and  fat  from  the  front  of  the  joint,  li,  R'  {Kig.  4l>4),  dividing 
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li.u'i'F  ililnl  irf  till-  Ihlitl):  .1, 
(llnirtl'uliiUi'ii,  l'>>i>!:iiiili-rti>r 
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Ok-  lower  Uilrd  of  llir  Ihlsh 
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everi,-t))ing  d.-w"  clown  to  the  Iwtiie,  and  inlawing  the  bone  tiliglitir  aU 
tliu  ]>iune  vl'  till!  niU9.*ki>,  thu^  tlinniug  a  flnt-fuctKl  i-tuiiip  witli  ii  h 
of  inleguiiient  (o  (iill  over  it. 

fMrojtt/tMiif  nmimtfUUm  uf  the.  hu'f  (Gritti)  couftists  not  only  in  r« 
inga  iKtrtiuti  of  tliu  condyles,  Imt  uls<t  uf  incising  tlii'  jKiIellu,  A  (Fig. 
niiil  plncing  t ho  cut  fiirfiu'e  ujK>n  llic  sawii  i^indvleM  fur  llic  piiri>i*f 
WJonnn;.'  union  uf  the  boiitis.     Stokes  iiKKHlii'd  ihij' o|KTaliun  in*  di^idin 
the  hone  fmni  ii  half  to  thretwjiiortors  of  an  inch  qIkivc  the  ooudyk'S.fi 
order  to  ^secure  &  tHirfacK  better  adapted  to  the  patella. 

The  nwflfjirff  circular  mrthwl  (J.  Lister)  ip  aa  follows:  Firrt 
tninsvcrsriv  acroiw  the  front  of  the  limb  fi-nm  side  to  idde,  at 
level  of  the  anterior  tubeR'sitj'  of  the  tihia,  and  join  the  htinif- 
tliitf  imniniun  l>y  currying  llie  knife  at  an  angle  of  forty-five  dti 
to  the  axis  of  the  leg  through  the  i»kin  and  fat;  elevate  the  litiU 
diiviecl  up  the  poi>tcrior  Rkin-llap,  and  then  iirofccnl  to  miite  the 
of  the  integument  m  in  a  circular  o|>cration,  taking  dne  aire  to  ar«4 
scoring  the  Kulietitaueous  tiiiriue ;  liy  dividing  the  hanir-triitgM  otf  wMV 
m  tliev  an'  exfRt^^n),  :iiid  bemUng  the  knee,  the  tip|HT  Ixmlcr  of  liic 
|Ki(ellji  is  e.\]M>s4Hl ;  [hon  -jink  llic'  knife  tlimugli  tht-  in-<niiin  nt'i"^ 
quuUriceptf  ejttetiair  (Fig.  4()0),  and  having  ek-ttixKl  tliu  bone  iuimciliiilv 
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alKive  tJie  articular  cartilage,  and  holding  the  Unib  boriKontnlly,  apidi 
the  m\\  to  the  bone,  ^a  as  to  ensure  a  hurizoutal  surface  for  tiie  patM 
to  i-ttJt  on. 


AMPtTATION    l)F  THIGH. 


The  (high  h  «»n]»tMed  princifxdly  of  inuwular  structures,  which 
ritiTlicI  the  feiiuir  in   lw«>  dislitict    hyer*,  the  superllctid  anil  deep; 
superficial  muscles  nil  >^pring  from  tlie  pelvii>  ana  go  to  the  leg,  and 
lower  they  are  cut  the  more  they  ri'iniel,  and  rice-  vrriiA. 
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of  tlic  tliigli,  iLs  onliiiarilv  |«'rfnriiHHl  ami  ul- 
timately treated  with  }>n)'tlictii*  apjiammH,  nrv 
unnecessarily  (UsabJing;  hut  wliU  iho  bilat- 
eral and  ]H>n'>steul  Kap,  anil  a.H  t'lill  length 
of  tlie  femur  for  levcrap-  hs  the  injnn'  or 
(lUraw  will  jiufcly  alliiw,  a  ijimlity  nn<l  ra- 
[mcity  (A'  stnmj)  may  lie  uhtained  whieh,  with 
a|iproi>ri!ile,  wt'll-atbi^ted  apiwiralu^  will  as- 
sure liie  iNVtient  u  firm  Iw-sis  of  nupiHirt  on  a 
line  with  the  axis  of  the  thigh.  Aniplo  lever- 
age and  lulctjnato  motor  |H>wer  enable  him  to 
hiiljimv  Ills  weight  L'xeJusively  on  his  nrtifieial 
limb,  and  to  wtlk  without  a  cane  with  ea-*' 
and  praecftilni'Hft.  Tlio  nicthcHl  of  priwediire 
iiw|nircs  the  same  ineision  iw  the  ojieration  on 
the  leir  already  detiiileil  (Fig.  107).  It  h 
highly  iiiifiortant  to  ,sive  all  the  blood  piwsible, 
and  for  tliis  [iur|Hi-^>  the  elui*llf  baialage  should 
tirst  Ik;  applic-il,  mid  earried  Ui  th{^  liip,  where 
tlie  ela.nie  lournitpiet  is  applied  (Fig.  409). 
If  the  bainla^-  is  not  at  hand,  the  taumi<]uet 
may  be  pineed  ItKwely  aivmrni  llii-  thigh,  the 
thigh  rai.^'d  for  a  fr-u-  iniijntcs  while  it  is 
nibtied  (^iwanl  the  hip,  and  tli^n  the  tourni(|Uct 
is  tightenwl  {Fig.  4<)4i}. 

AHicro-potferhr  fta/nt iuv  inaikMlms:  Suiiid- 
ing  at  the  right  side  of  the  limb,  grwp  the  soft 
purls  and  bring  tliuiii  forwanl ;  tnuislix  the 
limb,  the  knife  gi-;i/ing  the  upper  surfaee  of 
the  hnue,  and  miikr  an  anteri4.r  Jl.ip  (Fig. 
407) ;  n-inlnidui-'e  the  knife,  and,  jiasning  tt 
under  ihe  I x ate.  make  a  pusterior  Hup  longer  than  the  anterior  to  eom- 
pensate  for  the  greater  rotrac-tiou  ;  complete  tbe  oporation  as  in  llie  lat- 
crul-llap  method. 
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Another  method  is  as  follows  :  Standing  at  the  right  side  of  the  limb, 
grasp  the  thigh  with  the  left  hand,  placing  the  fingers  and  thumb  on 
opposite  points ;  apply  the  heel  of  a  long  amputating  knife  on  the  farther 
side  of  the  limb  at  the  ends  of  the  fingers,  and  draw  it  in  a  semicircular 
direction  over  the  limb  to  the  end  of  the  thumb,  dividing  by  this  single 
sweep  all  the  soft  parts  down  to  the  bone ;  without  removing  the  knife 
withdraw  it  sufficiently  to  enter  the  point  at  the  angle  of  the  wound  and 
transfix  the  limb,  passing  under  the  bone  to  the  angle  of  the  wound  on 
the  opposite  side ;  cut  a  flap  of  the  requisite  length  from  tlie  pob>terior 
part  of  the  thigh. 

Other  methc«s  of  operating  are  indicated  in  Fig.  408. 


DISARTICULATION    AT  THE   HIP-JOINT. 

The  hip-joint  is  formed  by  the  head  of  the  femur  and  the  acetabu- 
lum, into  which  it  is  received ;  its  ligaments  are  the  round  ligament, 
which  attaches  the  head  of  the  bone  to  the  lM>ttom  of  the  cavity,  and  the 

capsular  ligament,  surrounding  the  joint; 
Fig.  408.  it  is  deeply  situated  under  thick  imd 

powerful  muscles,  and  can  be  felt  onlv  on 
the  anterior  part ;  it  must  be  recollected 
tlwttheplaneofthe  margin  of  the  acetab- 
ulum inclines  downward  and  forward, 
projecting  more  posteriorly  than  ante- 
riorly; the  arteries  are  the  femoral,  the 
obturator,  the  ischiatic,  and  external  and 
internal  circumflex.  The  following  art* 
anatomical  guides  to  the  joint ;  (1 )  The 
anterior  inferior  spinous  pr«.»cess  of  the 
ilium  is  tliree-<juarters  of  an  inch  aln>ve 
the  sui>erior  margin  of  the  acetabulum ; 
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the  anterior  siiporior  spimms  ])r<joftw  is  nlnml  nn  inch  and  thrcc-oiwrtcra 
aUivc  thi'  «ii]U'  jMiint  iiinl  t  liix'c-q imrlvrx  of  an  im-h  t»)  itsouU-r  sHlf.  (2) 
The  iiiitcrinr  hiutltT  of  iIr'  tK^'ULtiiiliiin  U  t'ntw  an  inch  tii  iiii  inch  and  n 
<(ti!irtfr  to  the  Diitsiile  of  tlu-  .sihim"  of  tJie  piibes.  (3)  Th«  axis  of  (he 
horiz'Hital  nitmi.s  of  tlie  piilwss  exti-rukHl  hy  Mil  iniajriimi'v  lii"',  <-Tus?t'3 
th<^  nnt;il>iiliim  :il  the  junrtion  of  it,--  siiptTior  with  its  niiihllp  thiHi.  (4) 
Tht*  su|K'rirjr  Iiorder  of  the  tmchunter  majtir  i«  ou  a  level  wilh  the  upper 
third  of  the  «»vitv  of  the  joint. 

Ainputatiini  niiiv  Iw  iwrforiiK^l  hy  ihv  «njfl«  flap,  anterior  or  intfnial ; 
thi' clouhh-  (hip.  Imt'Ril  or  juitcn)-iHistcrior;  tht>  oviil ;  and  the  eir.^iilar 
(Fijf.  4<W).  'ITh'sc  ihtfcr«'nt  jncthods  havi'  Iw-cn  iihuost  inih- finitely  niodi- 
hf^I.  Hfiiinrrhiigv  sIiliuUI  be  prevented  by  the  application  t'f  ibe  ehwtic 
hniMh»}n'(Fig. -iOit);  orhy  lhe%iire-()f-><ela.siie  iHinilagt',  «irricd  uIkivo  tUe 
iliiie  (crests  amtind  the  hip,  and  the  tninsfixinn  by  a  sinjjh*  neMlh'  jhi-'W'*! 
in  fnint  of  the  iienk  of  the  lemur  and  l>eneath  (he  veft!«ls  over  the  ends 
of  which  a  rubber  eord  U  earritMl  only  in  front  of  the  thigh  (Trendelen- 
bui^),  or  by  the  elaistie  batidiip?  applied  ubcive  two  iiee«lle>i  (Wyeth) 
(Fi^f.  U2);  tliirv  Intter  luw  pmved  ihe  uio-^t  effcirlive  iiieth<Kl  yet  devised. 

'Pltf  r^rtitttl  ami  riri'ntity  iwthml  (V.  Joittar))  iji  jM-rtVirniwI  as  follows 
(Fijr.  410):  Make  an  incision  uloiif;  tlic  outer  side  t»f  the  thigh,  extend- 
ing downward  fn>m  llie  toj)  nf  the  tnK-liimter  for  nix  or 
more  inches;  eiiiirleiite  the  head  of  the  femur  from  the 
atvtJibidiim  ;  s{>par.ite  the  nuiseles  and  tts^mL'." ;  now  make 
a  eircnlap  incision  down  to  tlie  lione  at  the  re4|iiUite  pi.int : 
Kiw  the  iHtne  ;  wlith*  an  iis--is1:i[it  sei/i>K  and  holds  linrdy 
the  Iftwcr  end  nf  the  upper  fnipnient,  eomplefe  the  disar- 
tirulatioii.  If  (lie  artery  is  not  eonipressed  autfieiciltly 
wriainlv  to  prevent  hemorrlmge,  it  may  be  tied  in  the 
flap. 

Double  antrro-posfenor  fiapa  arc  made  thus :  The 
elaslii'  Iwinda^'  beinj;  in  place,  •ttamlini^  no  [he  mit.fidoof 
the  lindi,  In-iert  the  |>«'int  i,>f  a  loii^  eiitliiif;  about  luidwav 
between  the  anterior  .■;u|H'rior  spinous  pn»ce>fi  of  the  iliuni 
and  tmelmnter  major,  keeping;  it  nither  m-;ir»T  the  fortner 
than  (lie  latter;  tlii^ii  run  it  aen'ss  the  fore  iKirl  of  ihe 
m-ck  of  the  hone,  and  push  it  tlii-oiif^h  the  slvin  on  (he 
opposite  side  about  two  or  tlm:v  inclifw  from  the  aniit^ ;  '^™"|h,"u^rM!'pu* 
next  curr\-  it  d«)wnwanl  and  forward,  so  n»  to  eiit  n  flap  t*iii..n  «i  Uir  hip- 
inmi  tile  aiitt^nor  a,-*pef(  of  the  thigh  about  tour  to  six 
inch(<s  in  len^h.  When  the  blade  i«  eulerct!  tlte  limb  should  W  held 
up,  and  even  .stichtly  bent  at  the  joint:  the  in^lriimenl.  will  (hen  |sisrt 
afoiii;  more  readily  than  if  all  the  texture*  were  thrown  on  the  wtreteh  ; 
moreover,  then'  is  j.'re;it«'r  eertaiiity  <if  pa^-iiij;  it  Ijehind  the  iiiiiin  vejisels, 
and  even  dividing  HUiie  of  the  tibri'>i,  if  nol  the  whole,  of  the  iliiiens 
intenius  and  psoas  musole-i.  The  flap  In-injj  miswl,  the  point  of  the  knife 
should  then  be  Ktniek  a^-siiiist  the  IhwI  of  the  bone,  ao  as  to  divide  the 
auterior  |Mirt  of  the  ea]isular  li(rnment  and  any  texture  in  this  situation 
which  may  not  have  iK-en  inehideil  in  the  flap,  To  facilitate  this  part 
of  llii'  openition,  the  kuee  should  be  fowibly  deprejwed  bv  the  assistant 
who  hold*;  it ;  the  head  of  the  Imue  will  thti^  l>e  caused  to  start  fmm  it« 
liuoket,  :uid,  if  the  round  H^'uiuent  it^  nut  ruptured  by  tlu>  force,  a  tdight 
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touch  with  the  edge  of  the  knife  will  cause  it  to  give  way.  At  tliis  period 
depression  being  no  longer  required,  the  assistant  should  bring  the  head 
of  the  femur  a  little  forward,  to  allow  the  knife  to  be  slipped  over  and 
behind  it ;  it  should  then  be  carried  downward  and  backward,  so  as  to 
form  a  flap  somewhat  longer  tlian  that  in  front,  the  last  cut  completing 
the  separation  of  the  limb. 

The  svnyle-flap  method  admits  of  very  rapid  performance.  The  fol- 
lowing are  the  several  steps :  The  patient  lying  upon  the  edge  of  the 
table,  the  hip  projecting,  the  artery  m  compressed  upon  the  horizontal 
branch  of  the  pubis ;  the  operator  then  takes  a  position  on  the  outside 
of  the  limb  (the  left),  which  is  separated  from  the  other  and  slightly 
flexed  on  the  pelvis,  and,  raising  the  soft  jiarts,  which  cover  the  anterior 
face  of  the  limb,  enters  a  very  long  double-bladed  knife  midway  be- 
tween the  great  trochanter  and  the  anterior  superior  spine  of  the  ilium, 
directing  it  at  first  slightly  from  below  upward  and  from  without  inward, 
BO  as  to  reach  the  head  of  the  femur  and  open  the  capsule  of  the  joint; 
he  now  elevates  the  handle  and  carries  the  knife  in  a  proper  direction, 
the  point  emerging  about  an  inch  below  and  in  front  of  the  tuberosity 
of  the  ischium ;  the  knife  is  then  carried  downward  along  the  anterior 
surface  of  the  bone,  and  a  large  semilunar  flap  is  made,  extending  nearly 
half  the  length  of  the  thigh,  or  six  inches :  care  should  be  taken  tliat  the 
flap  is  as  long  on  the  inside  as  on  the  outside ;  an  assistant  raises 
the  flap,  at  the  same  time  compressing  the  artery  which  it  wmtains; 
the  knife  is  now  applied  to  the  capsule,  which  is  divided  close  to  the 
acetabulum,  as  if  about  to  cut  across  the  middle  of  the  head  of  the 
femur  and  at  least  half  of  its  circumference ;  the  limb  is  then  abducted 
to  luxate  the  head  of  the  bone,  the  knife  passed  behind  it,  and  the  soft 
parts  on  the  jweterior  portion  of  the  limb  divide<l  us  in  the  circular 
operation. 

Lateral  flaps  (¥ig.  411)  are  made  as  follows:  The  patient  must  he 
laid  upon  his  liack  witli  the  tuberosities  of  the  ischiu  projecting  slightly 
beyond  the  etlge  of  the  bed  and  the  limb  held  in  a  jjosition  between 
alwluction  and  adduction.  Then,  having  dctennined  by  anatomical  rules 
the  anterior  and  external  side  of  the  articulation,  the  operator,  holding 
perpendicularly  a  long  double-edged  knife,  introduces  it  at  this  point 
with  its  lower  edge  looking  downward  toward  the  great  trochanter.  As 
the  point  of  the  knife  enters  it  should  be  carried  around  the  he:id  of 
the  femur  on  its  outer  side,  whilst  its  liandle  is  inclined  upwan!  and  out- 
ward and  pushed  steadily  on  in  this  direction,  so  that  it  perforates  the 
integuments  a  few  lines  below  the  tuber<)sity  of  the  ischium.  While 
this  is  being  done  an  assistjint  grasfps  the  tissues  over  the  trochanter 
and  carries  thcin  outward  in  order  to  assist  in  the  formatiim  of  the 
external  t\u\>,  and  the  knife  is  carried  downward  and  outwan.1  with 
a  slightly  sawing  motion,  around  the  great  tnwhanter  and  along  the 
femur,  cutting  out  a  flap  from  three  to  four  inches  in  length.  The  lirst 
fla])  bring  thus  made,  the  operator,  gnispiug  the  tissues  on  the  inside  of 
the  thigh  and  parni-ing  them  inward,  introduces  the  knife  behiw  the  head 
of  the  feuiiir  and  in  the  inner  side  of  its  neck,  holding  it  in  a  |K'r|R'n- 
dieular  position.  As  it  enters  the  |>oint  of  the  knife  should  jwss  amund 
the  neck  of  tlie  femur  and  come  out  at  the  lower  angle  of  the  wound 
"Iready  made,  without  coming  in  contact  with  the  bones  of  the  [wlvis; 
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it  i»  then  carried  downward  along  the  femur  imd  avoiding  the  Ic*ser 
tntchimtcr,  ho  lis  to  inulcr  iin  inti^i'iml  fiit|)  of  the  soinc  h'ti^th  u^  Xlm 
estcnial.     The  Haps  bcinK  dra\vu  awdc  by  the  assistants  and  the  aneries 
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tied,  the  anrgeon  gnu|w  the  fomup  with  hii*  left  Iiund,  and,  hnlding  the 
IciiiCe  [K;r|»ciidieularly  011  the  iimer  side  r>f  the  hrad  nflhc  Imnc,  vuts  the 
CJipsiilur  lij^inient  without  ntt('ni|>tinfi  to  iK'iictRifi'  the  aniciiUilioti.  The 
joint  beiiif;  oix^tkmI,  the  disartieiiialiun  i^^  concluded  by  cutting  the  Bbroua 
and  niUM^iilur  tii^uctt  whieh  retuaiu. 

DotthU'  jftpft  /o"*/  tiTiftirior  find  nhart  ponffrinr,  sfive  pmd  resnlta 
(C.  Heath).  The  wir>re»ni  inst'rtf  tJie  [K>iiit  nf  the  knife  between  the 
suine  of  tlie  ilium  atid  iIk'  tmchanler  iiinjor.  »n«I  rarrlcH  it  across  the 
tJiigli,  as  near  uj*  may  he  lo  thf  h<iid  and  nin-k  of  the  femur,  until  thv 
|H)int  apiicar^  on  the  inside  iimi'  the  M'it>tuin,  wliieh  hhoidd  have  iH>en 
prpvinuslv  drawn  awiiy.  The  knife  i»  lo  cut  slowly  downwmd  to  make 
a  Hail,  under  wliit-h  an  assiotaitt  inrwrts  his  four  6ujreiT!*  in  order  to  be  able 
lo  );ra.s|>  the  Ha]>  iiml  aid  in  eonipreH?iinjj:  the  priin;ipat  artery  a.s  the 
oiKTiUor  eumpletes  the  flap,  whieh  shoidd  Ik-  a  largv  ((ne.  The  as^J^iaat 
holdLn^  u|i  the  t!a|»,  the  f<ui);tsin  cub*  tlif  attai-hment  rif  llic  jrhiteus  medins 
iniistrle  fnan  the  iip]wr  ol*^'  of  the  liiH-hanter  if  it  has  not  been  already 
done,  (t|wn^  the  c:i|)c<tdar  li^ment  of  tlie  joint,  and  dividetii  the  licanien- 
tum  teres.  The  head  of  the  bcnie  can  then  l)e  readily  with<lrau'n  from 
the  acetnlinhim.  The  knife.  he5n<r  pliieed  behind  tlie  head  of  ihe  lionc 
and  the  tniclmnli'r.  shoiiM  hi-  i-arrinl  n(iii<|iicly  downward  and  bin-kward 
Bfi  as  to  form  a  ^h<iri*T  flan  bdiiiul  than  wa-  made  Iwiore. 

The  bloddU's*  arn[mtatiori  of  Wyt-th  i.x  di*«:ril,>e<l  by  liini  as  follows  : 
"  1.  With  the  jKilieiit  in  t\w  in^iml  ]>o^tion  for  a  liiii-jointuni|iutution, 
the  lind)  sliould  be  empliMl  of  hlo<»d  either  by  eleviilion  of  the  foot  and 
lowering  of  the  trunk,  or  by  the  Esinareh  bandage  applied  from  the  toes 
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to  the  trunk.  Under  oertnin  conditions  the  Iwndagp  can  Ite  only  partiiillr,  I 
or  iiiiiy  Iw  tiut  at  ull,  applii-d.  Wbvu  a  ttiiiiur  exifiUi  i)r  wlicii  seplis*  iiifil-| 
trillion  is  im-ni'iit,  pn'.>^.-nrf  shimKI  mdy  he  I'Xfn-.i^Hl  not  (juiu'  to  ihv  A\^ 
va»e*i  [Mjrdoii,  for  f>:nr  of  driving  j^^^ptic'  matter  into  tlie  ves*-!:*-  Afler 
iiijiirii'S  attt'iiik-d  witii  gniit  lir-tniclioii,  rni^^hiiig,  or  piil]iitiitLtioii,  of 
cuiirw  the  Ktimarch  handagp  U  not  appMofiblc,  and  oiio  mxiit  tnii4  lo 
elevation  to  save  us  ninch  blood  an  po^iblc 

"  2.  \V  hile  the  nienilicr  is  elevated,  or  hcfone  the  Ejtninreh  htiudn^  is 
removed,  ilie  ruhljcr-tiibing  WMintrietioii  i"  ai»j)Iic«l. 

"  Till'  olijoct  of  tliiw  foiiHt fiction — and  it  is-  (he  ohief  point  in  tlw 
nu'thrtd — in  the  aimotute  oncivnion  of  evrry  vrjwl  at  the  /ccW  of  th*  hijt- 
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'Jlrint  sufrly  ahovc  the  fifld  of  npeifitioHf  prrmitthiff  the  ftifnirtiru/ation  M 
oe  cnmjifeteft  and  the  peimrtg  nft'ured  before  the  lourniitufi  in  renioretl. 

"Tt)  prevent  any  [Ki^fiibility  of  the  loiiniiqnct  »ilippin{r,  T  employ  twoi 
hirjri-  mmtresM-iirt'dh'n  or  skewers  alH>ut  tliree-*-i\t(i'nt!i!-  of  an  ineh  in 
diameter  and  (en  in<'hes  h>njf,  one  of  wliidi  is  inmtUu-eil  one  ineh  Iwlow 
the  Hntvrior  fUjnrrior  MJinc  of  tlic  ilium  antl  wlightlv  to  tin-  iiimrr  Mde  of 
this  pniniiiieiiee,  uiid  im  nuide  to  truvenie  Hii|MTlieiiilly  tin-  nitisele^^  niidi 
&»cia  on  the  outer  side  of  the  hip,  emerging  on  a  level  «-iih,  and  nlmulj 
three  inches  from,  the  point  of  entrance.     Tlie  ixnnt  of  the   wcvMwIi 
rnxnlle  is  made  to  enter  one  ineh  below  the  level  of  llie  i-ntleh  intemnlly* 
to  the  Kiphenou!^  opening,  and,  j}a88ing  !k]iiarely  thn»iigh  iho  ailduftorfK,| 
corner  out  all  ineh    below  the    tnlMT    i^'hii.      The  {Kfints  are  at  once' 
shielded  by  bit-s  of  (sirk  to  prevent  injury  to  the  Imndt*  of  the  o|wr«lor. 
No  veii»eU  are  endangereti  by  tliej<e  skewer*.     A  piece  of  t^trong  whiu- 
nil»l)er  tube,  half  an  ineh  in  diameter  and  long  onnugh  when  tighn-uedj 
In  |M>sition  t»>  go  five  or  six  tinu'!*  around  the  thijj^,  la  now  wound  vem 
tightly  anaiiid  and  alHive  the  filiation  ni-etlK-s  and  llnl.      If  the  Iv-nuin-ti' 
bandage  barf  iH-en  eniploywl,  it  i>  now  rrmoved.     Ijainpht-nr  snrcerKiwI  in 
holding    the    con!<triction    in    plai'c    with    only  one  (the  outer)    neeiUc. 
Denver  wa8  (■iHuilly  HuctTii«r]d  in  holding  the  tubing  well  up  by  twaj 
ntri[>s  (tf  roller  iKindnge,  one  befoiv  and  one  Iwhind,  held  by  an  nA»«taiDt,] 
and  iluw  (Usiiensing  with  the  nee-dluji.     SInee  the  ncedlcit,  arc,  however^ 
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^^PH^Iut^ly  Hifp,  eiuiv  to  oUtnin,  nnd  entirely  cut  of  the  way,  he  iloc6  not  &e« 
^^^^ny  bciu'lit  t"  be  (li'Hvitl  fVum  tli«ir  (lisu.-ic.  On  the  «mtmn',  he  would 
bo  afmid  ty  (iiwriite  witliimt  them.  As  the  pressure  «if"  the  constricting 
rubber  \«  omsi'lenihlt.',  they  .^ihouUl  be  i«truiif;.  Bristow  litutt.*:^  tliat  ou 
one  (H-eH.tioii  a  fkewer  ot"  inferior  i|uality  gave  wuy,  nml  hemorrhage 
wai*  tiarntwly  Jiverted. 

"  'i.  Ill  tlic  fnrniation  of  HapH  the  siiipfirt  must  Ije  guided  bv  thp  erm- 
dilion  of  the  iiarti^  wltfiin  tlu-  fichi  of  operation.  When  permissible  the 
following  gietliod  iHt'ins  ideal:  About  }<i.\  iiiehcs  below  tlie  tourniquet  a 
ein-iilar  ineinion  ir>  ninile,  and  thi^  is  Joimil  by  a.  longitudinal  incision 
commeiioini;  at  the  tuumif|Uet  and  pa,^*inij  over  the  tnwhanler  major. 
A  cuR'  tliut  iiieludeti  thit  RulicutaitetmH  ti<«u(^  down  to  the  det;j>  fa.*<cta  » 
dLsseeted  off  to  near  tlio  level  of  the  troehanler  minor.  At  alwut  tlie 
level  of  the  tnwliiJUter  minor  the  i*eiuainiiiji  wjft  mrtj>,  t<^rether  witli  the 
vessf-lt,  are  ilivideil  (h)%vu  t4i  the  Ume  liy  a  ein-iil:ir  rut>  itiul,  in  order  to 
fiieilitate  t!ie  r*farch  for  the  ve^-els,  the  sort  i>arl.s  are  nipiiity  removed 
from  the  femur  for  wvenill  inches  below  the  line  of  the  dividwl  luuseles. 
At  tlii»  staf^  of  the  operation  the  lai^r  vcs^*)^  vcimt  us  well  as  arteries, 
should  lx>  lied  with  ^i^ood-dizcd  cat^t.     ^uw  K-nvu  the  eutire  «xtreiuitj 

Flo.  41. t. 


CnfTof  akin  Mid  iiabnitiini<«iiii  CM  lumtil  luiik,  m>]u-K-4  •ll«Mi>i1  al  lotrvl  nr«inBU  Incbftnier,  b«W 
partly  itrlHWi],  uid  larsr  vruiU  f'Xi>-i*c<]  f>ir  iIcUkaUoa. 

intaet  ami  use  the  full  length  of  the  limb  as  a  lever  in  dialodjrinp  the 
head  of  the  Imne.  When  the  larj^r  and  easily-re(iti)»iii»«l  vestieli*  have 
been  secured,  tlie  muscidar  uttachiuenl£  lo  the  upjn-r  e.\lremiiy  uf  the 
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bone  are  lifted  off  with  scissors  or  knife,  keeping  along  veiy  close  to  the 
bone.  Holding  the  soft  parte  away  with  retractors,  the  capsular  liga- 
ment is  exposed  and  divided  in  its  circumference.  Forcible  elevation, 
abduction,  and  adduction  of  the  thigh  permit  the  entrance  of  air  into 
the  socket,  and  at  tlie  same  time  rupture  the  ligamentiim  teres,  and  the 
disarticulation  is  thus  easily  and  rapidly  effected.  If,  now,  the  tourni- 
quet be  carefully  and  gradually  loosened,  each  bleeding  point  may  be 
determined,  and  the  forceps  applied  as  required  until  the  tube  is  entirely 
removed.  Should  any  difficulty  be  encountered  in  the  efibrt  at  enuclea- 
tion (which  is  scarcely  possible),  the  same  precaution  in  securing  all 
bleeding  points  should  be  exercised  in  removing  the  tourniquet,  and 
enucleation  completed  with  the  tourniquet  out  of  the  way. 

"  4.  In  the  closure  of  the  wound  silkworm  gut  is  preferred  for  suture 
material,  and  one  good-sized  rubber  drain  from  the  acetabulum  out  at 
the  most  dependent  part  of  the  wound.  When  by  reason  of  the  prox- 
imity of  a  neoplasm  or  the  destruction  of  the  parts  by  accident  or  disease 
this  ideal  method  is  not  practicable,  any  modification  may  be  practised, 
preference  being  given  to  the  incision  that  keejis  farthest  from  the  tumor 
or  gives  the  healthiest  flaps.  When  there  is  not  sufficient  material  for 
perfect  closure,  it  is  even  safer  to  err  on  the  side  of  an  unclosed  wound 
and  trust  to  granulations  or  grafting  for  ultimate  closing  of  the  woimd. 
When,  by  reason  of  severe  hemorrhage  before  operation,  or  when  from 
any  pathologic  antemia  or  condition  of  weakness,  the  operation  should 
be  rapidly  complctetl  and  the  small  amount  of  blood  that  will  necessarily 
be  lost  from  capillary  oozing  should  be  saved,  sutures  of  silkworm  gut 
should  be  rapidly  introduced,  the  wound  packed  with  hot  sterilized,  plain 
gauze  {not  iodoform  or  bichloride  gauze),  and  the  sutures  temporarily 
tiglitened  for  snug  compression  of  the  wounded  surfaces.  Thi^i  packing 
at  once  controls  all  oozmg,  and  can  be  removed  in  from  twenty -four  to 
forty-eight  hours  after  reaction,  and  the  sutures  finally  secured." 

Accidents  which  mat  Occdb  during  an  AMPtrrAxioN. 

Shock,  a  disturbance  or  paralysis  of  nen-e-centres,  is  liable  to 
supervene  toward  the  close  of  an  operation,  esjKx-ially  on  a  sudden  loss 
of  blood,  when  the  operator  is  least  preimred  to  encounter  so  fomn'dable 
a  complication.  In  general,  it  is  remarkable  how  little  impression  is 
produced  by  even  the  most  severe  operations,  and  hence  the  surpri;* 
which  the  discoven,-  of  the  presence  of  shock  creates.  The  iwtient  often 
passes  suddenlv  from  a  state  of  proper  antcsthesia,  and  witnout  am"  ad- 
ditional anaesthetic,  to  a  condition  of  more  or  less  profound  shock. 
There  is  no  warning  of  its  ajiproach,  and  the  first  impression  is  that  too 
much  of  the  anassthetic  has  been  given.  This  is  not  nar«>sis  from  anaes- 
thesia, but  shook.  The  degree  of  prostration  depends  somewhat  u|n>n 
the  previous  condition  of  the  patient  and  the  nature  of  the  disejise,  but 
more  niarke<lly  uj)on  the  d^ree  of  shock  frtira  the  injury  which  pive 
rise  to  the  operation,  the  amount  of  bk>od  lost,  and  the  length  of  the 
operation.  The  Ixwlily  tem|>erature  and  indse  are  the  best  guides  to  de- 
termine the  severity  and  danger  of  shock,  and  ought  to  be  noted,  first, 
before  the  oix'ration,  and,  wcond,  during  and  after  the  operation  :  vari- 
ations not  accounted  fur  by  obvious  causes  will  indicate  the  effect  of  the 
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oi>oration,  ap*!  ofteu  give  timely  waminji:  of  iniponding  danger.  In  an 
average  of  cases  of  operationi*  recoveries  liave  a  fall  of  touipfratiire  of 
lew  lliHii  {yiw  di'gn'O,  uikI  lUwihrt  of  inore  than  tli  roe  degrees;  a  fiill  lielow 
97'*  F.  is  vcrv  critical,  but  rc«jveries  exeeptianally  oo(*nr.  Wiirn  the 
(xtnditiun  of  llie  [latieat  or  thi!  nyiii[i|iiiii>H  indii-.iie  a  Hiiw-eptibility  to 
shiick  preventive  measures  shmdd  be  »do])te<l.  One  nf  the  niusl  giiuplo 
and  cflicai'ioiw  is  tlie  repeated  a<.I]ii mi st ration  of  brandy  or  wlii«key  sev- 
eral hours  preeediiig  the  o|ientlloii.  An  ounce  of  whiskey  in  «ix:  or  eight 
oiuices  of  hot  milk  given  ten  hours  before  the  ri]>frali(ni,  and  ii'iwated 
onee  or  (wiiio  at  two  huurs'  iutcr\'al,  uulu*w  tlie  sigii>i  <if  iuioxieation 
iHH-iime  very  manittsl,  will  often  t<renre  n  full  [mlsc,  alhiy  all  jm'vions 
fear,  and  render  the  |xiUent  ko  i*ni»ct'j>tible  to  the  antesthetie  that  but  very 
little  will  l>e  Rtpiinid.  Slinek  is  quite  i»i|iowiilile  under  liiteli  cireinn- 
stJinces  oven  if  there  is  a  siuldim  losrf  of  MinkI.  The  efl'eetfl  of  this 
stimulation  eontiuue  often  forty-eight  lioui-s  ttr  naore,  iuid  tlien'by  pre- 
vent sccondan*  ^hoek  and  dcpri'SKinn.  Opium  or  a  hyiMMienuie  injec- 
tiiiu  of  uiorptiia  and  atrL>j>ia  befori-  the  operation  tend?*  lo  protect  the 
heart  and  nervous  system  fttim  dcpi-ession.  A  eup  of  hot  and  strong 
eoffee  an  hour  or  more  Wlbre  the  opemiion  is  a  simple  oiid  Useful  remedy 
against  the  depression  eau-eil  by  ether  auii'i'tliL'sia. 

S'ljiiropf  may  be  rcgsn-ded  and  treated  a."  an  early  stage  of  eollapse. 
These  conditions  ilitfcr  only  in  di-gree  and  dumtioii.  In  the  former  the 
crisis  is  niort?  rapid,  inid  in  the  latter  the  elfecits  are  niort'  extensive  and 
pnifound.  The  syniptoiris  ai-e  [Kdlor,  sighing  resiiimtion,  fei-ble  pvilse, 
and  other  signs  of  great  prostration.  The  indioatitmji  of  treatment  are 
to  an>use  the  nervous  svsti'm  by  rtimidation.  Place  the  head  Iom'  ;  npjdy 
va]K»r  of  ainiiionia  eflati<iu*Iy  to  the  nostrils;  give  brarkdy  by  hy|H>- 
Hertnii^  injection  or  by  the  numlh  or  reetuni ;  apply  external  lieat  lo  the 
whole  ho«ly,  and  by  cloths  «Tnng  out  of  hot  nmstnrd-waler  over  the 
n.-gion  uf  the  heart  anil  sloniaeh. 

CMtpHe  may  rapidly  suci'wd,  with  eohl,  elanuiiy  moisture  of  skin, 
and  often  dlstinet  drops  of  swejit  upon  the  1mm*,  shnmkcn  and  rontrsictcd 
features,  reduced  bouily  teniiwratiire,  almost  imiRTceptible  and  ollen 
irreguliir  pulse,  short  and  feeble  or  muting  ri-s|)iriition.  To  tlte  treat- 
ment of  sniH-k  add  hypodermic  injections  of  brandy,  ^»  to  r^,  repeated 
every  five  niiimte^,  in  the  arms;  or  etiier,  H)  to  :U)  minims,  every  ten 
minutes ;  str)*cbnia,  X  grain  ;  or  weak  liquor  ammoniie,  5  to  10  tnininnt, 
nuiy  be  injected  into  the  veins  ;  large  hot-water  enemata  shiould  be  giveu 
witli  the  pnxNsiing  n-nnilieA  Kh'irtrieitv,  applie<l  to  thi;  region  of  the 
hiTurt,  slionhl  be  nsc^l.  A-t  the  m<wt  niifavorable  cum-s  will  fnipiently 
rivover  if  euergi'ttwdly  trejittnl,  the  etfort*  at  rt^storation  sliouhl  not  be 
relaxed  until  rveovery  is  seeuri'  or  death  lia-s  weurntl.  If  reaction  be- 
gin, Htimnlatton  !>hould  in  [lart  give  place  to  nutrition  ;  the  jwtient  must 
remain  in  the  horizimtid  position  ;  beef-juice,  with  brandv,  shouKi  be 
given  at  first,  and  hot  coffee  and  milk  shoulil  st»on  be  added.  Subcula- 
nenns  iujertion^  of  mor|ili!n  are  veiy  important  in  M-curing  ix'st  and 
quiet,  or,  if  the  morphia  t-annot  be  taken,  hyoscyamus  nniy  be  combined 
or  fub-iiituted.  Fimilly,  tincinre  of  digiialifi  may  be  reipiirod  if  reaotioa 
is  dehtved,  in  10  to  20  niiinni  dt)sc.s.  Exlenml  hent  is  always  to  be 
applie({  to  the  whole  Iwxly,  and  eloilis  wrung  out  of  hot  water  over 
tlie  stomach  and  heart ;  frictiuu  uf  the  limlK!  tnay  he  ui»efully  added. 
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AnoEmia  may  occur  from  the  loss  of  blood  and  be  the  cause  of  col- 
lapse. To  the  former  treatment  must  now  be  added  position  of  the  body 
to  secure  the  flow  of  blcKKl  to  the  head  and  heart,  as  partial  inversion; 
add  to  this  bandaging  of  the  limbs  from  their  extremities  toward  the 
trunk.  If  the  aiiEemia  is  extreme,  transfusion  should  be  promptly  re- 
sorted to  or  the  re-injection  of  the  blood  collected  during  the  operation. 


Fto.  414. 


OOMPBNSATnTE    APPLIANCES. 

The  application  of  artificial  limbs  to  supplement  the  losses  occasioned 
by  amputation  must  be  regarded  as  the  highest  expression  of  mechanical 
art.  The  perfection  of  the  mechanism  of  these  appliances  when  pro- 
duced by  skilled  labor  is  not  excelled  in  any 
branch  of  human  invention.  Hands  and  arms, 
feet  and  legs,  may  now  be  obtained  which  are 
scarcely  less  useful,  and  are  often  even  more 
ornamental,  than  the  original  limbs.  And 
these  appliances  are  now  within  the  reach  of 
the  most  humble  person.  The  surgeon  can 
no  longer  ignore  these  facts  and  discriminate 
between  the  rich  and  poor  man's  stumps, 
nor  can  the  selection  of  these  appliances 
longer  be  left  to  the  patient  himself,  who  is 
liable  to  be  imposed  upon  by  mere  manufac- 
turers having  no  adequate  knowledge  of  the 
proper  functions  of  the  apparatus  which  they 
are  required  to  supply.  It  not  unfrequently 
happens  that  the  surgeon  dm^s  not  sn  fully 
understand  the  meclianism  of  these  appliances 
lis  to  be  qualified  to  advise  in  their  seUvtion. 
Such  ignorance  implies  also  a  want  of  gtMxl 
judgment  in  the  formation  of  the  stump  to 
which  tlu'  appliance  is  to  be  adjusted,  and  has 
received  judicial  condemnation.  The  inqxirt- 
ant  principle  to  be  constantly  Ixinie  in  niinil 
in  adapting  stumps  to  artificial  limbs  is  the 
nwcssity  of  adequate  leverage  and  a  well-  com- 
posed and  eomjiact  covering  (E.  D.  Hudson). 
The  fingn-H,  individually  or  as  a  group, 
may  Iks  supplied  with  apiranitus  which  ailniits 
The  fingers  should  be  S4i  idaccd  and  niovt^l  as 
lb  to  opimse  each  one  at  all  of  its  articuhitions 
and  when  the  fingers  an'  closed 


Appareius  for  u.'ii'li'ss  elbow. 

of  seizing  and  grasping, 
tu  entible  the  nunnul  tlunn 


'■'"'■  ■"■^-  M<i.4iB.  ,,,^  (,jj„,j,^  should  l)e  in  ix>sition 

to  close  over  the  first  and  ^ecDud. 
If  the  thumb  alone  is  lost,  tlu- 
substitute  should  Ik*  adaptwl  xo 
opjKise  the  fingers  ( Fig.  4 1  o). 
If  the  thumb  and  forefinger  arc 
siip))lic(l,  tiicv  nuist  be  in  a  state  of  npjxisition  for  the  purpose  of  grasjv 
iiig,  but  ilie  latter  must  be  susceptible  of  easy  extension  (Hg.  41(J), 


A|ii«ininis  for  liiijitTs 
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ApiMmtm  Alt  bond. 

Fio.  4ia 


The  hitiut  (tmt  j'ltrearm  ure  best  Hiipptcmcnted  when  tlip  )4nini[i  is  made 
olmvi-  the  wnst-jiiiiit  ami  tlirongli  the  lon-cr  portion  of  the  shiift  of  tlte 
iiliiii  jiiid  r:Knii.-< :  tht  hiilbous  i^xtrttiiity  of  uk-  nuliufi,  wh*'ii  the  ^liiini) 
is  at  Lh('  wrist-Joint,  i.-^  not  inlunlfd  lo  ihi-  fnnii  nf  »(K'kft  of  the  artificial 
limh.  Tho  |HiiitiHtii  of  tlit-  foiv  and  secuud  hug«r»  mid  thuuil)  ^hituhl  be 
a>'  far  ait  |X]c4<il>le  that  nf  o[t|KiKi- 
tion  when  closed.  Pronation  and 
tiiipiimtionurt'  m^-tnttl  in  thi.*  foi'e- 
iirni,  and  lhi>  Hr.xiiMi  and  i.-xtcii- 
wt»n  of  tho  carpiw  arc  rfTrcti'd  by 
ojnis  actitiplhn>ii^h  (ij»riiiH!>(Kip, 
417).  The  cord,'*  niay  be  acted 
upon  l>v  tlio  movctncntw  of  (he 
opjioMtc  s-houMiT  (,Fi>r.  -ilH). 

The  s]iind  ?*priii^,  i  { Kij;.  418), 
dniws  the  (iiinci-?*,  /,  ^■l•ll^UlllIly 
toward  the  ihiirnb,  r/,  and  retains 
nny  aiiicU-plaetM]  within  rht^  hiind 
and  between  the  tliiinib  anil  fin- 
pers  ;  thi"  haml  niay  be  ojieninl  by 
a  motion  of  the  opposite  >-hou]der 
dnnving  on  the  sboiilder-t^ti-np.  »i, 
mid  cord,  k,  or  by  cxtcndinfi  the 
artilieial  bind  and  arm  ;  the  fin- 

i^rn  are  constructetl  on  the  nu'tal- 
ic  bar,  </. 

The  arm  ami  /oreana,  with 
the  hand,  are  ^applied  in  anipnta- 
lioiu-  in  the  anil  by  up|ianilut< 
whicli  derives  iti«  motion  from  tlio 
Btnnip;  the  bftekwnrd  motion  extends,  and  the  fonvnivl  motion  Hoxe*,  the 
joints  of  the  arm  iind  foivjina.  In  thew;  cil-k^'s  the  upper  arm  eoiisiBts 
of  a  p4)eket  to  receive  the  stump  of  tin*  limb,  iiiid  is  ;«H'itred  hv  .-^irape 
t«  the  [H.-r»oii  with  a  eertiiin  def;ree  of  rigidity  ;  llie  atiterior  ami  [Kjj^tv- 
rior  tviidoiiFi  or  roils  linve  a  lirm  iiitaehiitetit  at  or  near  the  >-hotdder,  |>a»9 
alonf;  or  tliniUfjih  the  i)p|>er  Mt-lion,  and  :n'e  atlaelieil  to  such  ]>ointit  on 
the  forearm  that  a,-*  one  or  the  ntlu'r  if  tiphtened  llie  foreurni  is  flexwl  or 
I'xieiided  ;  in  some  ou'^'s  the  o<4'ilhilion  of  the  cIIkiw  jirticnhitioii  ih 
obtained  by  eon!-*  which  have  diit^'t  or  intermedijile  attachment  to  (he 
foniinu  ;  i]i  othei"s  the  eord?'  or  I«»rn  niove  a  (iHitiie*!  «hecl  whicli  cnpupes 
it  pinion  on  the  ellyow  axis  and  gives  motion  to  the  forearm  ;  the  Iwck- 
wanl  motion  of  the  Htuiup  tciidx  to  strain  the  anterior  tendon,  which  is 
H»  e^mneirtwl  to  the  fon-arm  iN-biial  the  ellmw-jnint  ju*  In  extend  (he  fore- 
arm ;  the  forward  nu»tion  of  thi' slump  strain.-  the  posterior  tendon  which 
coniieelv  to  the  fore:tnn  in  front  of  the  artienlalion,  and  thitw  t)e.\e^  i( 
as  the  stump  in  moved  forward.  These  motions  follow  the  naruml  ones  ; 
a->,  for  instance,  in  tlie  act  of  raiMnf;  the  hand  to  the  moiitli  it  is  usual  to 
ostrillnti;  the  arm  forwanl  on  llie  shonlder  a.s  a  pivol,  and  backwaritlv  as 
thi>  hand  descend)* ;  in  the  mtlnral  arm  the  pivotal  prKilion  of  ihe  fnre- 
ann  i^  varied  so  as  Iai  cause  lh(-  arm  to  swinj;  in  an  an*  wliieh  will  bring 
the  hand  tu  the  re(|uii-ed  place,  an  the  mouth  ;  in  the  artificial  arm  the 
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motion  od  the  shauldcr  Ls  the  gt'iicmtur  uf  the  motion  on  tbe  ctbuw,  ar 
a  oprtain  iimount  of  {tr»cti(T  iiml  mliiinliiiftit  in  n>qiiiret]  to  umportinti  tin 
parts  H)  tlial  the  (xiiisi.'iitaiieoii^  aition  td"  the  parts  Mhk'b  pitxitiix*  tbe^ 
<H>m]>oiirKl  motion  may,  without  npimrcnt.  iionstmiiit  or  iudw^ifiou,  lanil 
thf  limul  at  the  object.     N\'hcn  the  trunk  of  a  pei-»in  afiord;*  {Miiii(d<>f 
attJi(*hiiH!iii  for  the  Hexor  and  extensor  straps  tht>  motion  of  the  tJnmldcr) 
xtivW  ivlatively  to  the  thorax,  and  invnivinji  tlic-  eliivit^Ie  and  si-jipiiln,] 
may  Iw  nimle  tu  a.<!^iKt  iti  exwnting  tlie  inotiunt«  re<niire<.l.     The  priinunr 
motion  nf  the  Hinmp  liaving  U-en  eomninnientt^l  to  the  loreiimi  by  (liej 
mpain:«  iloscrihed  {or  other  sjifvial  devire.-*  which  aw  rarioiis  and  vety . 
iugLMiiuutf),  the  moticmK  of  the  hand  ure  derived  from  that  of  the  fnre- 
ann  by  nieaiit^  iti'  tendnos,  tilides,  or  other  attachment^i  (Kig.  41I>). 

l-lo.  419. 


ir^^ 


Apimmtcu  Ihr  fomum  tttil  ■rw. 

T}i('  farJi  may  he  t^nppTemcnteil  hy  aitifiehil  meonfi.  hul,  in  p'nemi,  aJ 
Iwot  pmvided  with  a  heavy  pole  answers  evert-  p>ir{H>!i).-  in  progn'«j»i«Hi.j 
Tlie  Nmiu  is  true  of  iimpntntion  of  tlie  inetaejirpns. 

'Hw  foot  cannot  be  aderjiiately  sulwtltnte*!  ulieiL  the  aniputiUion  ii 
l)ehfw  (he  Hnkh'-jniiit.  Thi.'  tnrsi>-nii'ial:ir.<al  and  niediivtai>ail  amputa- 
tion:* di)  not  admit  nf  it.'ieCiil  artitieial  niiplianets. 

The  vtfkk'joint  stump  aft'ords  s|Hice,  tirmne^  ami  leverage  fyr  ihj 
artifiinal  font,  and  nhuuhl  he  preferrcii  whenever  any  eiinHiderabh- ]»nr-j 
tion  itf  the  fiM->t   tnn**t  sutler  nniptitation,  ami  whenever  any  «if  the  !«>f 
tissues  of  die  heel  or  beneath  tlie  malleolus,  or  of  tlie  dorsum  of 
foi^t,  are  BiHlicieiil  to  eonstilnte  either  n  single 
or  double  flnp,  even   if  neecii^arf  to  form   the 
cicatrix  over  the  i-oniral  part  nf  the  t»aw  of  tJie 
stump.     The  a])plianej'  sliiHild  have  only  flex- 
ion and  extension,  aw  (he  ankle-joint  (Fig.  420), 
and  flexion  of  the  Utv^ 

The  leff  niiiiiip  nniy  lie  fonned  at  any  jmrt, 
but   the  apparatus  is  the  same  in   each   cusu. 

Fia.  420. 


Fig.  421. 
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The  foot  should  hft  of  the  same  meohflnism  as  in  the  anklf-joint  stump 
— naiiu'ly,  a  !KK-ki-t«(l  axial  bolt  jKiwiiig  traiwvci-M'lv  (hruiigh  it,  giving- 
only  flexJKii  and  fxtciisiini  (l*i>r.  -I21).  The  (■ini.--triii;lion  uf  ihi^  li-jr- 
piwe  is  ilesign«i  to  give  latcml  siip|>i>rt  l>y  a  \vfll-sha|>i'd  and  fitting 
latK'kot ;  n  thij^h-picce  with  juints  in  the  stw\  nlde- 
pi«ces  is  iivct!*ftary  to  stii-taiii  th*.-  limb,  mul  rlnt-tic 
Ktra])4  UR-  irt)in4'tiMiii4  Hd<li*il  which  arc  attached  to 
a  yoke  Hti'sp  nvci*  tht*  shittddcr. 

Tiie  hief-^oint  timpfifaiioii  l«iVvMn  br*xnd,  wt-ll- 
ouvei-ed  stump,  which  readily  tHkojuliitTt  Kup|H)rl, 
and  heucc,  with  a  >vcll-a«ijuste<l  applianoe,  mcx- 
trcnicly  p^^-rv  ii't-ahU'.  The  foot-  and  k-g-plwes  are 
tl»'  stunr  as  tlm-**?  alrradv  jjivt-ii.  Tht*  KiH-e-JHint 
mav  l»e  iK.'rt"wl  ill  ihi-  in(»lii»n>^  of  Hpxion  and  ox- 
trit.sinn,  and  ihv  iKiddnl  -siH'ki't  should  lio  exartlv 
adaptfil  to  the  lorm  of  the  i4tump.  Tho  thigh 
should  laei>  up  itt  Irtitit,  ritid  stni]m  mav  hv  uddod 
to  Bustain  tlw  whuh-  ii|Hit)  (he  HlnmldtM-.  Tlie 
same  apiwrntu;^  ii^  nwt-sj<iry  when  the  ampiitnlion 
is  at  thi>  jMiiiit  uf  oh'ftion,  fiT  by  llexinn  of  the 
short,  stump  the  lieiiriug  irt  taken  on  the  rondyles 
of  the  ffiuur  iu  thu  lOime  uiutiuer  as  !q  kiie^joint 
utiipiitaliivn. 

The  fiiiyh  ampufnthn  requires  a  socket  extend- 
ing tu  tlic  hip,  with  batuU  attacht-d  whiirji  iimy 
be  apjdied  over  tin'  shouhler  to  -iipimrt  the  nppa- 
ratuft.  The  fuu^truetion  of  «»ilier  ports  is  the 
some  ti^  iu  aniputatinii  at  the  kiiei>.  In  i^^vs  of 
doiiblf  aminitation  tliewe  applianees  may  he  adapted  to  Iwth  legs, 
ttie  individual  will  have  gtHwl  motion  (Fig.  -122). 

The  /lijt-Joiul  <llHtirfii-ultitioH,  though  the  seven-itt  form  uf  nuitihitiun, 
fidmittf  of  the  appliralion  of  a  UM-ful  Uinh.  Tin.'  pnncipler>  governing 
the  (<tii)i?lructioii  ot'  the  arlilieial  tirnli  li:iv(!  been  sUiIikI  an  tnllowi^ :  Tho 
pa'tition  and  size  of  the  tnherosity  of  the  ischium,  the  thieknei^)^  and  the 
elasticity  of  the  tissues  whieh  eover  it,  the  ver>"  great  dennily  of  the 
skin,  render  this  n-giiin  ver\-  a|nin>priate  for  the  support  of  the  weiglit 
of  the  body.  It  if-  iiftmlly  well  jwlapted  to  transmit  it,  and  a  pntper 
regard  for  this  governs  the  prothesis.  nnti  shnuld  aln)  n"guhite  the  (H>e- 
rative  prtK^cihire.  Neverthele-w,  however  fortunately  arrangeil  the  IuIm»- 
rowty  of  the  is(':hiun)  seems  to  Iw,  it  foraw,  in  the  ease  of  the  ios-  of  a 
lower  extremity,  a  ver\'  narrow  ba.*  of  support,  eilhor  for  standing  or 
walking;  it  ijt  not  suffieiently  pii>minent  to  allow  us  to  attach  the  arti- 
fieiuj  limb  ;  it  is  inuiiovable,  aiiu  eouMHjuentty  ineajKible  of  ■.■vnniiiunirnt- 
ing  movenieni  :  no  natiind  inlermediale  snhstanee  doe.-i  el!ectnally  deaden 
the  fhtH'k  eau^il  by  the  artifi<-ial  lindi  omiing  in  eoiitaet  with  the  ground. 
In  the  nunnal  eonditinn  the  lower  extreuiilies  f»erve  as  a  coiniter-linlanoe 
for  the  upper  part  of  the  body  an<l  broailen  its  wat.  The  cos<>-femnral 
disurtienlation  having  I>een  ]K>rfomied  on  one  side,  the  IkmIv  t<easci<  to  Ik? 
balaiifwl,  and  rests  merely  on  a  bony  protiiln'ramv — large,  it  is  true,  but 
convex,  and  nierr-ly  tonehing  the  plane  of  supiiort  by  a  single  jioint,  and 
a  tilniple  keel  adjusted  h)  this  tuberosity  would  leave  tlu.-  |iatient  in  eon- 
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dnual  Tacillation.  Nature  has  admirably  arranged  that  the  weight  of 
the  body  pa^  in  a  straight  and  central  line,  because  there  are  distributed 
about  it  contractile  agents  which  maintain  the  equilibrium  ;  but  we  are 
deprived  of  the:<e  remarkable  agents,  and  in  order  to  supply  the  mechan- 
ism of  the  natural  limb  it  is  necessarj-  that  the  means  of  prutheeis 
embrace  the  whole  space  occupied  by  them.  Now,  the  space  required 
for  the  attachment  of  the  artilieial  limb  is  not  reduced  to  tlic  cylindricul 
circumference  of  the  thigh ;  it  embraces  the  surface  of  the  pelvis,  to 
which  are  inserted  the  muscles  which  while  standing  or  walking  assure 
a  normal  harmony  between  the  pelvic  bones  and  the  femur. 

The  apparatus  made  in  accordance  with  these  principles  consists  of  a 
gutta-percha  bonnet  covering  the  entire  r^on  of  the  stump,  and  re- 
tained in  place  by  a  broad  belt  around  the  body.  To  this  bonnet  is 
attached  the  artificial  limb,  by  means  of  a  joint  which  gives  adequate 
motion  for  progresaon. 
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viu;itin.-  uf  I'uvdi^rU'ui,  'iW,  Siitf                    ^^^^^| 

enhiuiLicA  vinilenoc  at  fither  ImcU'ria, 

xcn^h,                                                           ^^^^^1 

2HI,  :i<io 

Bac-ivri.i,                                                             ^^^^H 

nn  px(HHC(l  Kurfociw,  ST-') 

nL-tiun  of  dii-inicul   diainfcotanlti  an.   in      ^^^^H 

in  tlie  inloNliiir,  'J'-'i 

n-aini(K  'Mi,  :i()(l                                      ^H 

pBtliuf^enic    itiiiiiU'wOalinn*,    27ft,    30fl, 

in  t>ir,  27(1,  tiVJ                                                          ^H 

311,  Sii 

in  DwiJiic  w<jiind>!.  2-^1,  '272,  202,  298                  ^^H 

Vkrivtier^— protcun   rnltcuriA,    mirabili«, 

in  tht;  IiUxmJ  in  mrgiciil  inft-ctionKv  3&S,     ^^^^H 

sHui  Zwikcri,  :i2r 

^^^H 

pmudonli}))!  ill  Clin-,  ^^T,  300 

in  (<vntmni,  S'i^                                             ^^^^^| 

pr»eviu)cii*,  in  nt)%CL»»K«,  HIO 

of  ilie  rtrtijnmlivB.  S-Vi                                   ^^^^H 

in  the  iLir,  !!iT 

d«Hlnu'Li<iji  of,  liv  livinif  n^lii,  blnvl,  mud             ^^H 

chnnu-U-nt  uf,  320 

ulher  IliiiilN  of  iliu  ImhIv,  '2^s  2fli},            ^H 

ctiminnilim  in  wt^n'tiniin,  *2SA 

2ti2,  2rv.l,  ■Ji;:.,  ■J»i7.  -JBir,  271,  27»,           ^H 

in  tlic  inlnitinf,  'iHA,  :j2U 

'JKi.  2!M,  -JUK,  2!J^t.  30(>,  3U                ^^^^1 

in  tlie  iniddle  var,  S(t3 

diwoi^  Mn)  virultiict-  of,  2H>j                         ^^^^^| 

pathnffenic  adinn,  !t*20 

HiiKinalioii  nf,  in  •«i.*n.-iiim*,  2^                    ^^^^^H 

on  the  Akin,  i't^t.  273,  320 

of  the  f^'uiKvimiiury  trdn,  2tf'i                           ^^M 

in  the  nuinn,  'JtW 
in  wnnntS,  S'lS,  '^73,  2S4.  310,  320 
pyo^nw  fu-iiduN  dinnclcr  uf,  330 

svrminai  nnd  nlao-ntiil  inkiutminuon  of,           ^^H 

^^H 

of  tbv  hair,  %U,  278                                      ^^^H 

^^^B                in  iinc^linra,  ^fi-'i 

within  the  ticalllir  body,  272                        ^^^^1 

^^^1                pnllioK'^ti''  •nnnirotHlioiM,  S0&,  311, 

Itpmiul  wtos  2itT                                         ^^^^H 

^^ 

iiniiiunity  fnim,  371),  293                              ^^^^H 

W             of  ralthit  M'litic^miK,  fiiHngr,  'iM 

infn.-(in?,  rlciMigc  of,  286                               ^^^^H 

W                         incvion  fnxii  lliv  linifjp),  282 

^^^^^H 

mil      iilp«>rbi'<l     kom     iHit)])ur«dng 

dkmIv  «if  I'nininw  uf,  370                              ^^^^^H 

nniindit,  tftl7 

of  the  inmtih  .ind  phnirnt,  257                    ^^^^^| 

K                         nipiditv    nf    ntwirfition    frum    &adi 

^^^^^1 

■                           vn^iindN  30U 

(Hilhofii-nir,  ^'iKin.'-fiTrnting,  S78                       ^^^^H 

1               of  rliini^Ai'lernmn,  2<t'J,  :t20 

pian-nt.tl  irnn^niiwirin  of,  'JIK                            ^^^^^M 

■                <9f  iHnt)(mn,  2.'t4,  2m,  32!( 

|i\fi(fi'nir.  H(is                                                                ^^H 

I               of  xvnipunniilic  untltrax,  21^2,  301,  307 

miiidity  of  idw^rinion  <>f,  2S3,  284.  300                ^H 

I               iiiiuit,  :t-_'fi.  -t'Jtl 

of  lliv   r[T*]iinti>in'  |iiM4>irM  ""d   iniddle            ^^M 

^^^^            Dnlitt'tic  iiiiiiiiiiiilv  fniui,  SOo,  328 

^H 

^^K          in  fitvi^sof  Imrbii-iirn,  2-'<^  2C'j,  276 

wipmphyliv,  278                                                     ^^M 

^^^H          infliu'iii'w  i>f  itciiX'iAlinn  with  U'lxio  pmH- 
^^H                    iivln  iukI  other  bituleda,  28'J,  292 

in  «ec<milnry  and  mlxMl  inf<Klton8,  273,             ^^H 

243.  290,  302,  aO>%  313                     ^^^H 

^H          in  soil,  275 

of  tbv  -kin,  2!M                                             ^^^H 

^^^           toxin.1,  :i'iG 

of  tho  A.il.  27K                                                ^^^H 

■^                 riiitiilitr  in  itufi'M  inUwUne,  276 

of  ihi-  >totna(-b  ninl  inltvliiir,  2ri3                            ^^H 

1               llioliiei'liMis,  2'j7 

of  Munncii]  infuvtiunK,  tiioriilioloRiL-al  uid            ^^M 

1               InbetYntlftfU,  iwHiN'incifin  with  •trepioonc- 

hiolottiro)  pn>fM>niM  n(,  249,  Alh               ^H 

^^^                  *?ii»  pvivrn^-K,  .il'2 

in  iIh*  fWLwt,  2r>2,  2tt8                                            ^H 

^^^L           in  linmdiifil  ;(1nnd'.  *Jtt3 

rinilentv  of.  28>t                                                     ^H 

^^H           diuiiu-l^n.  i>r,  2-10,  :t29 

wimud-infrK-tiori  bv,  240,  2fiS,  253,  372,             ^^M 

^^^B          dilit>n>iitiiiti>ii    frinu    wueipna    twoUi, 

27:<.  2'.t2,  ^09,  :i09,  324                     ^^^M 

^H 

Riicierfiil  n.-wn-i.'itidiii,  2&II                                  ^^^^^| 

^^H          {ii  tli«>  hi-iillliv  mise,  2(12 

Bat-lerividal  |>M|icilit^or  hil<>,  36fi                   ^^^^^| 

^^H                 milk, 

of  h\>««l  2KII,  2tM.  '".IS,  314                       ^^^H 

^^^K          in  necniKUiiic  vaxiK,  S7fl 

•if  ^rs^u-ic  juitx,  264                                   ^^^^H 
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Eactericidnl  propertiea  of  lachrymal  flecre- 
tion,  256 

of  leucocytes  and  other  cella,  294,  SOO 

of  milk,  271 

of  niisal  secretion,  262 

of  saliva,  260 

of  urine,  207 

of  uterine  Hecretion,  270 

of  vaf^inal  Becretion,  261) 
Bacteriologicjil     examinations    of    surgical 

iiifeclions,  value  of,  312 
Bacteriologv,  [surgical,  24a 
Bala.-«a,  J.,'  124 
Ballinfirill,  Sir  (.ieoi^te,  94 
Bandage,  elastic,  7S7 
Barber  uurgeonti,  42,  63,  127 
Barhette,  I*.,  iJ8 
Bard,  J.,  134 
Barton,  J.  R.,  136 
Ba>ieilliac,  74 
Bat«,  H.,  78 
Battus,  C,  58 
Banden^  J.  B.  L.,  112 
Baum,  W.,  123 
Baynham,  \V.,  134 
Bayonet  wounds,  512 
Beaulieu,  J.  de,  71 
Beck,  Marcus,  103 
Beckett,  W.,  84 
Bed-sorea,  186,  360 
Bee-Btings,  408 
Bell,  B.,  89 
€.,  93 
J.,  80 
Bellingham,  CBryen,  100 
BelKi-i,  J.  L.,  74 
Benedict,  T.  \V.  ii.,  121 
Bencdiclus,  Alexander,  45 
Bcnevoli,  A.,  81 
Berard,  A.,  110 
BerenniiriuH  Carpensis,  45 
Herlinghieii,  A.  V.,  117 
Hertrandi,  G.  A.,  81 
Hililo,  medicine  of,  19 
BionaiMe,  J.,  58 
BiRclow,  H.  J.,  138 
BitTffs,  II,  M.,  on  rabies,  433 
Bile,  liaclcria  in,  2(>5,  285,  286 
HilRuer,  78 
Hill,  J.  H.,  514 

Bitlinps,  J.  S.,  on  history  of  sultry,  17 
Billroth,  T.,  12(i 
Ilismiitli  Hiilmilrate,  697 
Kites,  cpitlcr-,  409 
Bjerkin,  P.  af,  127 
B'iatkman,  (i.  C,  141 
Ithulder,  hacleria  in,  207 
rupture  of,  571 
nhot-wonnds  of,  509 
wnpra-puliic  puncture  of,  70 
Bhuidin,  P.  F.,  110 
Blnsiiis,  K,,  120 
Blazina,  J.,  124 
Bleeders,  ;i8I 
Bh-fjnv.  N.  de,  58 
Bliziinl,  T.,  101 
W.,  H8 


Blondus,  M.  A.,  45 

Blood,  bacteria  in,  252,  299,  313,  314 

bactericidal  power  of,  280,  294,  299,  SOS- 
SI  4 

coagulation  of,  206 

conveyance  of  bacteria  by,  272,  302,  314 

iu  healing  of  woundu,  29*9 

regeneration  of,  224 
Blood-clots,  healing  bv,  526,  715 
Blood-plates,  208 
Blood-prewure,  in  anesthesia,  643 
Blood- vessels,  formation  of,  194 
Bloxam'B  diBlocation  tourniquet,  611 
Blue  pus,  253,  320 

Boeckel's  method  for  excision  of  wrist,  784 
liond's  splint,  597 
Bone  forceps,  775 

Bcoop,  7(8 
Bones,  resection  of,  773 

shot-wounds  of,  459 
Bonnet,  A.,  Ill 
Botallo,  L.,  45 
Bougies,  725 
Boyer,  A.,  105 

Brachial  artery,  ligature  of,  757 
Brain,  abscess  of,  486 

disease,  in  aDtcethesis,  657 

shot-wounds  of,  483 
Brainard,  D.,  137 
Brainard's  drill,  538 
Brambilla,  G.  A.,  79 
Brasdor,  P.,  74 
Breast,  excision  of,  67,  710 
Bright's  disease,  in  amesthesia,  €61 

in  pyogenic  infections,  306 
Broca,  P.,  114 
Broihe,  B.,  93 
Bromtield,  \V.,  84 
Bronchi,  bacteria  in,  262 
Brown,  J.,  67 

Briinninghansen,  H.  J.,  119 
Bnins,  V,  von,  123 
Bninscliwig,  H.,  53 
Brush-bum,  365 
Bryant's  triangle,  567 
Buck,  G,  139 

Buck's  extenninn  method,  563 
BuflV  coat,  198 
Ruuilski,  E.,  128 
Bullets,  infected,  276 
Bums,  3G2 
Bums,  A.,  95 

J.,  94 
Burow's  solution,  097,  705 
Busch,  i\  D.  W.,  123 
Butcher's  saw,  777 

CALCANEUM,  fracture  of,  540 
resection  of,  795 
Calcification,  236 
Callaway's  te«t,  619 
Callender,  (i.  W.,  102 
Cnlliscn,  H..  127 
Camper,  P.,  80 
Canape,  J.,  51 
Cancnim  oris,  391 
Capsulated  bacilU,  262,  320 
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Carbolic  acid,  705 

Cardcn's  amputation,  knee,  849 

Cardiac  di!*eu8e  in  py<igenic  infection,  S06 

Carmalt,  W.  H.,  on  Hepticitmia,  etc,  3S3 

Ciirtnifhael,  R.,  99 

Camochan,  J,  M.,  I4'2 

Carotid,  common,  litr>>ture  of,  88,  134,  747 

external,  ligature  of,  749 

internal,  lidjaliire  of,  753 
CarjMil  boiieM,  <iif<loeiiti(m  of,  624 

fracture  of,  liOl 
Carpiie,  J,  ('.,  92 
C'arr'rt  xplinl,  MT- 

(-'artiliiges  of  ribs,  diitlocation  of,  614 
Caseation,  227 
Catarrhal  inflammation,  168 
Cal<rtit,  disinfection  of,  701 
Catlieter  fever,  204 
Callieterw,  72') 

luhricantH  for,  726 
Canlay,  C,  72 
CaiitericA,  742 
Cellft,  Khitnberinf;,  164 
Cellulitiit,  bacteria  of,  310,  311 
Celsus,  29 
Ccntre*<onie,  219 
Cerumen,  l)acteriu  in,  264 
Cicatricial  li'^Hiie,  11*3 
Civiale,  J.,  IDS 
Cltain  Haw,  775 
( liarethannn,  J.,  56 
Cbiixsai^ac,  K.  P.  M.,  113 
ChelitLi'  M.  J.  von,  U9 
Cheselden,  W.,  83 
Cliofit,  Hiiot-woundd  of,  495 
Chilblain,  354 
Chin%  ancient  siir^ry  of,  28 
<'hionyphe  Carter!,  3.")3 
ChlonVorm,  fi48 

eflijcts  on  nutrition,  665 

maitk,  702 
<"liondrnblaMt)i,  223 
Chopart,  F..  75 
<!hi)[>an'M  amputation,  839 
Ciinmiatin,  219 
<'lark'K  extension  method,  589 
Clavicle,  dixlocation  of,  014 

fracture  of,  A77 

rcrteotion  of,  134,  792 
nine,  H.,  88 
<loquet,  J.  (J.,  107 
<'loudv  flwelling,  231 
<'love^hitch,  612 
Clover's  inhaler,  068 
ClowcM,  \V.,  63 
CoafTilation  necrwis,  214,  227 
<.'occvx,  ox<'ision  of,  805 
Cock',  K.,  101 
CoRsweil,  M.  R,  134 
Cohnlieim,  153,  15->,  160 
Colde  Villans  E.,  73 
Colla|MO,  H5H 
Collaterid  circulation,  SI5 
Colles,  A.,  99 
Colles's  fracture,  595 

law,  99 
CoUoid  degeneration,  233 


Colot  family,  48 
Culotomy,  71 
(ompreiwion,  digital,  738 
Concretions,  236 
Congestion,  156 
Ctmjunctiva,  bacteria  of,  255 

diHinfeotion  of,  257 

elimination  of  bacteria  by,  285 
Connective  tiiaue,  145 
Conner,  P.  S.,  on  gunshot  wounds,  445 
Constantinus  Africanua,  39 
Contact  infection,  275 
C^tunions,  373 
Convaleacence,  736 
Cook,  J.,  66 
Cooper,  Sir  Astley,  91 

E  S.,  141 

S.,  92 
Cooper's  method  in  dialocations  of  hip,  630, 
632 
of  shoulder,  619 
Coote,  K.  Holmes,  102 
Coracoid  process,  fracture  of,  583 
Coronoid  procesa  of  ulna,  fracture  of,  600 
Corp<ira  amvlacoa,  230 
Corroflive  sublimate,  252,  300,  704 
Cortetfs  231 
Corteai,  G.  B.,  57 
CoT^'za,  bacteria  in,  262 
C'oeto-titemal  dislocation,  614 
Coulaon,  W.,  101 

CVnincilman,  W.  T.,  surgical  pathology,  145 
Covillard,  58 
Cox,  W.  H.,  98 
Cmmpton,  P.,  99 
Cranium,  fracture  of,  22 

shot-wounds  of,  479 
Creolin,  705 
Crepitus,  520 
Crowte,  J.  G.,  98 
Croupous  inflammation,  170 
Cr\'ptr^nctic  seplico-ppemia,  283,  298 
Cusack,  J.  W.,  100 
Cystitis,  bacteria  in,  267,  274 

predisjHMing  cauHex  of,  274,  297 
Czekierski,  J.,  128 

DApA  CHACON,  D.,  69 
Dalcchamii^  J.,  51 
Daniel,  W.  C,  KM 
Danilewski  on  inflammation,  183 
Deadrick,  W.  H.,  134 
[)ease,  W.,  90 
Decubitus,  360 

Defences  against  bacteria,  279 
Defensive  proteitLi,  2!14 
Degeneration,  amyloid,  234 

colloid,  233 

fatty,  2:12 

)i  valine,  234 

waxy,  227 
Delirium,  374 
Dclitet'eenee,  330 
neli)e(4i,  J.  M.,  108 
Deltoid,  [Miralysis  of,  010 
l>cmarcation,  line  of,  368 
Demme,  H.,  124 
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Denmark,  rargerr  in,  126 

Dennis,  F.  8.,  oo  frscturee,  etc,  515 

Denonvilliere,  C.  P.,  113 

D€»ault,  P.  J.,  74 

Deschamps,  J.  F.,  76 

Deutscbinan,  187 

IMabetea,  164 

following  BiUESthema,  664 

relalioDB  to  infection,  305 
Diapedesiit,  148 
Dietfenbach,  J.  P.,  1X9 
Digbr,  Kenelm,  GS 
Digital  cotnpret»ioD,  738 
Ditmis,  P.,  .0 
Diphtheria,  antitoxin  of,  295,  329 

bacillus  of.     See  BaeiUus  DiphUteria, 

secondary  infections  of,  292,  323 

toxins  of,  323 

of  wounds,  324 
Diplococci  in  the  tuethra  and  va^a,  266, 

■268 
Diplococcus  pneamonie.     Bee  Mieroaxeua 

LancetJatux. 
Disinfection,  682 

of  mucous  membrane,  257 

of  the  skin,  251,  252 

of  the  vaeina,  270 

of  woHndii,  284,  300 
Dislocations,  23,  603.    See  also  tuder  names 

of  bonen  and  joints. 
Direction  wounds,  372 
Dolbeau,  H.  P.,  114 
Dorsalis  pedis  artery,  ligatnre  o^  773 
Dorwey,  J.  S.,  13;J 
Doaage  of  infecting  bacteria,  288 
Douftla-s  J.,  84 
r>raconlia.sisi,  3o2 
Drain u^e,  702 

of  wound-*,  369 
Drainage-tubes,  703 

objections  to,  2o2,  298 
Dresping-n>i)ra.«,  710 
Dressings,  aseptic,  691 

permanent,  716 
Drill,  Ilrainard'H,  538 
Drills,  777 
Dniitt,  K.,  102 
Dubois,  A.,  ]<)-'» 
Dubovizkl,  P.,  129 
Dudlev,  H.  \V.,  i;i7 
Diiffaw's  test,  6Ut 
I hmireidier,  J.,  125 
iJumlonal  ulcer,  3(i2 
lhi|iiiytrcn.  t '.,  IIMJ 
Itu|niylreii's  s[ilint,  550 
l)ii>l,  hacteri:!  in,  277 

Ij^AIt.  mulillp.  bacteria  in,  263 
J      l';;irlc.  Sir  Jiuucs,  SS 
Kilinlirnirh,  history  nf  surirery  in,  6-5,  83,  94 
Kill-tic  Iiaudane,  7;t7 
KltKiw-Jiijul.  nnijiulalioH  at,  827 

(lislrK'illLlllH  lit'.    '!21 

rcsi'clion  nf.  7sii 

•ilnii-wiiuinis  iif,  472 
Klimuiiiliiiu  111'  liactcriu,  2X4 
Pnibolism,  211 


Embolism,  air,  212 

fat,  213,  532 

pulm<mary,  534 
Emeigency  dreseingis,  721 
EJnigration  of  corpiiaclea,  148,  162 
Emphysema  in  antestbema,  658 
Ejuph^-sematoos  phlegmons,  309,  322 
Endotarditis,  in  the  foetus  308 

gmiococciis  in,  319 

production  of,  302 
Enj^lish  suifrer}',  history  of,  60,  81 
EpidermlK,  staphylococcus  in,  251 
Epiphrseal  separati<»i,  585 
Epithelioid  cells,  241 
Epithelium,  new  formatioD  of,  196 
Bjysipelas,  418 

neonatorum,  422 

vinis,  for  tumore,  423 
Erysipelrad,  zoonotic,  276 
Eainarch's  elastic  bandage  in  mmpatatioD 

at  shoulder-joint,  831 
Ether,  646 
Etherization,  667 
Ethyl  bromide,  653 
Ethylene  bromide,  653 
Eve,  P.  P.,  141 

Excisions  of  bones  and  joints,  773 
Executioners,  76 
Bjplosive  KKie,  481 
Extension  apparatus,  134,  563 
Exadatitm,  190 

FABRICirs  D'AQUAPEXDEXTE,  56 
Pabricius  Hildanus,  59 
Face,  shot-wounds  of,  487 
Facial  artery,  ligature  of,  750 
Facultative  parasites,  278 
Frvcs,  bacteria  of,  264 
Falcutins,  N,,  42 
False  j»int,  536 

Parabcufs  method,  exciMon  of  npuer  jav. 
810 
siilietrHKaloid  nmputntion,  842 
Farka-s"  catheter  KteriliTer,  726 
Fat-embolism,  21;},  532 
Fal-necroeiti,  228 

Fatigue,  relation  to  infection,  304 
Pnttv  degeneration,  232 
Pauda«j,  ('.,  80 
Fave,  <.».  de  la,  73 
Felon,  ;i.'Jl 

Femoral  arteri-,  ligature  of,  767 
Femur,  fracture  of,  iw8 
of  neck  of,  ■''rfH; 

resections  of.  802 
Fergusson,  Sir  \V.,  95 
FerrluR,  A.,  45 
Fever,  U'l* 

aseptic,  20!.  415,  717 

irritative,  3'.*3 

punilcnt,  3119 

pyirniic.  402 

surgical,  416 

traumaiio,  415 
Fibrin.  161 
Filirin -ferment.  206 
FibriuoiiH  intluniination,  169 
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Fibrublasu,  213 

G«nitnlft,  «))ot-wonndii of,  fill                          ^^^^^| 

Kiliula,  diitlncation  of,  636 

OviiiiD'iiriniiry  inui,  bui'tvrin  of,  205             ^^^^^| 

Fracture  of,  o4y 

^^^^^1 

rcMcUon  of,  TV? 
Finger-nniU,  W-icria  beneath,  25],  253 

(ttniKtigl,  .].,  Ill                                                   ^^^^^H 

Civniv,  )'.  N.,  10»  ^                                                ^H 

Hik)l«i«i  ampuiuiiun  af,  tfl7 

<ii>minii  i>iiTRcrr,  hiatoi^  of,  lii^  64,  7tt,  117  ^^^^H 

iTuUion  uf,  iUJi 

Civnnirml  M'liirvi^  221                                    ^^^^^H 

Rutchcr,  U,,  7li 

iiifcrtinns  %Ht                                             ^^^^^H 

F1»tula  i»  MDit,  61 

1  MTwtnrJT,  IlaiiH  rem,  J)3                                     ^^^^^^| 

Fliw  Bit  carriL-ra  uf  Inrvcliun,  376 

(n-rvkT,  A.  ().,  uiti««|i<cic  Airgwy,  677          ^^^^H 

FliiiliJ,  U.,  «» 

GilM>n.  W.,  IKt                                              ^^^H 

I-Vliii,  iiifei'iitmof  tlte,  304,  800,  306 

CiniMiS  J.  .\.             IIA                              ^^^H 

Fiilliii.  E..  ll-l 

Oirdnvr'K  lvle|>!i<>niv  iirobe,  461                       ^^^^H 

Foot,  imi  1 1  111 jit ions  in,  8S4 

nrtiticiiil.  ^'2 

(;l:iiuli>qi,  M.                                                               ^^^H 

FoFLvps,  77S 

Ulnudjs  rivvneTatioii  in,  222                          ^^^^^| 
Glotlits  'HlE-ma  of,  UTA                                   ^^^^^M 

Forc4irm,  nmnaiulion  in^  826 
fmriiirpji  of,  nH4 

(iliiUnil  artvrv,  lixMUre  uf,  7S4                         ^^^^^| 

Fontcr,  J.  Tixiper,  lOS 

Ol.viAweii,  233                                                 ^^^H 

Fo.ii-r.  W.,  m 

Qonnc^ncruN,                                                     ^^^^^| 

Foiir  MjMtvns  39 

niMM-iutidiui  «r,  302,  319                                 ^^^^H 

Fmin-roy,  I'M 

vliiirninc»  of,  319                                        ^^^^^H 

FtArtnm-txtt,  M4 

fltriiit'-hlintidii                                              ^^^^^1 

Fnclunw,  512.     Hw  atiiu  under  names  of 

pvnip-iiK*  ca|iii('ilv  iif,  SOfl,  319                      ^^^^^^1 
In  vai?init,  208,  itj\i,  370                             ^^^H 

bouts. 

onnipounrl.  !t23 

floniiirhtrjil  n^injiLicJlioQI^  319                         ^^^^^M 

H(]iii>tii»  iif,  ft29 

Cloucli,  a,  H4                                                       ^^^H 

(piiutliol,  4-^il 

Uonkiii'*  i^Mm,  ^0                                       ^^^^M 

nnn  iiniwi  of,  63(1 

OompUn,  A.  L.,  114                              _^^^^M 

tvjHiir  ill.  'J'J3 

(lougws  777                                               ^^^^H 

fliitlbtii'^  of,  519 

C}o>-nuid,  J.  G.  a,  113                         ^^^^H 

8ii[>[iiinilinn  in.  272,  302 

Grwfe,       F.                                                  ^^^^1 

luiiitiiu-d,  n.1UD  111,  132 

Qnuiiilox  d^tviicTxUon,  2S1                         ^^^^H 

Fnnuta,  JndV 

Graaulalionet,  IHti                                           ^^^^H 

Fmiro,  P.,  48 

Orem,  J.  H.,il<                                             ^^^H 

fWr,  )i.,  IW 

Qncnbtick  fnicttiro,  ^17                                 ^^^^^| 

Freni'ti  .lurnerT,  hlittorT  of,  12,  iS,  &if  70, 

Grittix  amrvutnlitm,  knee,  8ij0                       ^^^^^| 

104  ■ 

(Irnw,  S.                                                                 ^^^H 

Frtre  t'fliue,  74 

a.  V>..  HO                                                         ^^^H 

Jnniuoi,  71 

Grrtwhcim.  E.  U,  121                                    ^^^H 

Fricke.  J.  C.U.,  121 

^^^H 

Friedliu)d«r  biicillus.     S$ee  ilkroeoeciu  LaH- 

(}.  B.,  123                                       ^^^1 

mu/niiM, 

J..                                       ^^^H 

Pricdrith  Willictnu  liiAicatr  78 

Guv'ronnt,  P.  L.  R.,  116                                     ^^^H 

Prrwt  nnti  ItartlHl,  448 

^^^^^1 

FrtMttulv.  -i'M 

Guinea- worm,  STiS                                           ^^^^^| 

Fiinpw  t-ewhri,  486 

^^^H 

FVimiiclp,  lio'A  280,  3o0 

OiiiiaIloc  wtimids  44.  Z7(\,  445,  4fi9                 ^^^^H 

Gurll,  Atau>4irHnf  frartarw,  619                    ^^^^H 

/ i.\ao  TIE  VArni,u>,  p., «» 

V/     (ial*.  T.,  t« 

Gutlirii^,       J.,  <J7                                          ^^^^^H 

Guv  de  C'haiiliac,  4]                                       ^^^^^| 
Guy's  Hmpital,  Hi                                          ^^^H 

Olileii,30 

<rull-i<lf)tlCft,  'JXi 

^^^^^M 

Uidiii  in,  -iitr>,  3S1 

n.VAUTMAN,  VON,  1**9                             ^^M 
n     II»bit>^  cllect  of.  Ill  it|ieraUoo8,  731              ^^H 

OtmiKi-v,  J.  .S..  99 

f>anf;r«nc,  2'2.S,  Ifrf!,  638 

lln'mutMlv-Qit  in  infeciioDv,  •Kir>                          ^^^^^H 

uniniliUiim  !n.  397 

]lirmn]ih]liii,                                                                  ^^^^^| 

h>»i[)iuil,  :t'>9 

Hn'RlivtiMS  379                                                    ^^^^^1 

hnl,  Tin 

Hair,  bartcriA  on,  3>l,  278                                    ^^H 

Iniiimsiic,  3*^9 

tiMr-follideH,  iwnvtruton  of  pyogi'oiv  oocei         ^^M 

Oareiiir«.i,  R.  J,  C.  <lt.  71 

liait  [iiikvitioiw,  aiKi,  :i-i-i 

iitai>hTl»ciiC(.-iK  eindcnnidix  albus  in,  S&l         ^^H 

(tfiHtric  jiiiw,  Hvnnivitld  txiiva  of,  204 

HwSh.  J.,  OS                                                ^^H 

(intaker,  T.,  M 

llftlkr,  A.  rnn,  77                                           ^^^^H 

Uay*  W 

IlidMlni'M  nlidiiii!  Milint,  '>4i)                                   ^^^^^| 

J.,  101 
-             Geddings.  EL,  143 

liniuUton'H  doable  gfl\ut,  lVti4                      ^^^^H 

872 


INDEX. 
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Hunter,  John,  85 

William  (of  Ne*-port),  131 
Hutchinson,  A.  C,  92 

J.  C,  143 
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Hyderabad  Conimitwion,  651 
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statistics  of,  435 

treatment  of,  442 
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fracture  of,  572 
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Hypertrophy,  2!o 
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Hysteria,  traumatic,  376 

ILIAC,  common,  ligature  of,  763 
external,  ligature  of,  87,  765 
internal,  ligature  of,  764 
Immunity,  293 
India,  ancient  surgery  of,  24 
Indian  puzzle,  626 
Infection,  677 

atria  of,  279,  308,  339 
bacteria  of,  315 

influence  of  nerve-impulwo  on,  296 
Infections,  surgical,  bocterioU^-  of,  249 
conditions  favoring,  288 
localizations  of,  302 
predisposition  to,  29-5,  303 
py(^nic  forms,  308 
secondary  and    mixed,    259,    27H,   2S3, 
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sources  of,  271,  275 
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chronic,  342 
infective,  337 
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symptoms  of,  335 
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bacteria  of,  264 
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wounds  of,  57 
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IiHhKiK'cus  vnginatus  in  tlie  mouth,  25S 
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John,  131 
Jordan,  J.,  !18 

Jordan's  method,  amputation  hip-joint,  853 
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Kuhl,  K.  A.,  121 

T  A  CARDE,  L.  A.,  454,  460 
\j     I^illemand,  V.  V.,  109 
Lallemi-iil,  A.  M.,  105 
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Ijc  (Iros  Clark  F.,  103 
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Malignant  a'dema,  baciUuB  of.    See  BaciU.v» 
of  Malignant    (Edema,    caused    by 
hypodermic  injectionw,  322 
Malleolus,  intenml,  fracture  of,  &47 
March,  A.,  139 
Marchetti,  P.  de,  67 
Mareschal,  G.,  70 
Marian  operation,  47 
Marjolin,  J.  N.,  107 
MarshaU,  J.,  102 
Masiera,  F.,  68 

Mnstitin,  sources  of  bacteria  causing,  287 
Mauchart,  B.  D.,  77 
Maunder,  C.  F.,  103 
Mauqueat  de  la  Motte,  G.,  73 
Maury,  F.  F.,  140 
Maxilla.    See  Jaw. 
Meconium,  bacteria  in,  264 
Meekren,  J.  J.  von,  59 
Mery,  J.,  70 

Metacarpal   bones,  disarticulation    of,  S21, 
823 
fracture  of,  602 
resection  of,  781 
MetaHtasiH,  401 

Metatanial  bonefl,  amputation  through,  835 
dislocation  of,  644 
resection  of,  793 
Methylene  bichloride,  652 
Mexico,  surgery  in,  129 
Micrococcus  gunorrhteee.     See  Oonoeoceug. 
lanceolatus,  characters  of,  318 
elimination  of,  286,  287 
freqnency  of,  in  infections,   309,  311, 

318 
in  the  intestine,  265 
in  the  lungs,  S-W,  263 
in  the  middle  car,  263 
in  tlie  mouth,  258,  271,  318 
in  the  nose,  261 

patli(«ciiic  effect!',  258,  27-5,  309,  318 
placental  tranHniisHion  of,  307,  308 
Tarialiiins  iu  viniience,  258,   261,  271, 
280,  291,  318 
pneumoiiiir    cnipn«e.       See    Mifrococcua 

LnncfoUitun. 
pyogenes  lenniH.  309,  318 
of  sputum  si'ptifwmia.    See  Mierococats 

Lnnei'iiliilun. 
tetragenus,  clirtrncters  of,  317 
in  the  month,  2o8,  260,  261 
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piUJioffcnic    manifestations,    260,    276, 
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septinis,  260,  318 
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Miliary  tulK-rclc,  241 
Milk,  bavlcria  in  woninn'H,  270 
liaclericidal  ]ir(»[icrly  of,  271 
eliminiitit'ii  of  biiclcria  in,  287 
InherHe  liiicilli  in,  2S7 
Miner,  J.  F,  143 
MirwilcM,  44"i 
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Morstede,  J.,  61 
Moru^  H.,  64 
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elbow,  788 
Mott,  v.,  134 
Mouth,  bacteria  of,  257 

disinfection  of,  723 
Mucoid  degeneration,  233 
Mucous  membranes,  bacteria  of,  255 

elimination  of  bacteria  through,  284 
penetrability  of,  by  bacteria,  27S,  280, 

281,282 
ponibilitT  of  infection  of,  267, 273 
Mutter,  T.  D.,  136 
Mummification,  228 
Mummy,  65 
Muralt,  J.  von,  60 
Mundnna,  C.  L.,  118 
Muscles,  regoieratirai  of,  224 
Muscles,  gunshot  wounds  of,  468 
Musitaniis,  C,  68 
Mussey,  R.  R,  137 
Muys,  J.,  69 

Mycetoma.     See  Madura  Foot. 
Mvddvai,  phvsicians  of,  61 
Mj-nore,  R.,  89 

NAGUMOWlTSCn,  L.,  128 
Nancrede  on  symptoms  and  treatment 

of  inflammation,  etc.,  335 
Nannoni,  A,  and  L.,  81 
Naphthaline,  706 
Narcosis  vn  predispoKing  cause  of  infections 
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Nasal  secretion,   bactericidal    propertv   of, 
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Neck,  shot-wounds  of,  489 
Necrogenic  wnrts,  276 
Necrosis,  16.5,  2X5 

a  prediflpowing  cause  of  infection,  301 
Xeill,  J.,  143 
N(:iaton,  A.,  113 
N^latnn's  line,  567 
method  for  excision  of  elbow,  788 
probe,  4ol 
Nelson,  R.,  142 
Nephrectomy,  125 
Neplirotoniy,  21 
Nen'e-im]>iilsefl,   influence  of,  on  infoctioD, 

29C 
Nerves,  reEencralion  of,  225 
Nelherlaiuls,  suiirerj'  in,  58,  80,  115 
Neuber's  lubes,  703 
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in  the  lungfs  282 

in  milk,  270 
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in  the  noso,  261 
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in  the  soil,  27tJ 

in  the  Htomiich  and  intestines,  265,  298 

iu  tiic  iirellira.  267 

in  the  vaffina,  268 
membrane,  174 
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Russell,  J.,  94 
RuBHia,  surgery  in,  128 
Rust,  J.  N.,  118 
Ruysch,  F.,  80 
Ryff,  W.  H.,  54 

SABATIER,  R.  B.,  75 
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Skey,  F.  C,  101 
Skcv's  metiiod  in  dislocation  of  shoulder, 

(120 
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252 

white  coccus  of,  251,  272,  292 
Sloufilis,  173 
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Smyrna  bacillus,  254,  266,  329 
Smith,  H.  H.,  140 

(U.  H.),  method  in  dialocati(Hi8  of  shoul- 
der, 621 
splint,  539 

N.,  134 

E.  W.,  100 

Stephen,  method  of  amputation  at  knee- 
joint,  849 
on  operative  surgery,  729 


Smith's  anterior  splint,  545,  560 
Societies,  sni^cal,  144 
Socin's  paste,  706 
Soden,  J.  8.,  98 
Soil,  bacteria  in,  2o3,  276 
Solingen,  C,  59 
iSoranns,  30 
Siul»erbielle,  J.,  108 

Sources  of  bacteria  iu  sui^cal  infectiona,  271 
South,  J.  F.,  97 
Soulham,  G.,  »9 
Spain,  history  of  surgery  in,  68 
j  Sjtanish  windlass,  610,  722 
Spasmotoxin,  326 

I  Spence's  method  of  amputation  at  shoolder- 
I  joint,  830 

I  Sphacelus,  229 
I  Spider-bii«i,  409 
1  Spigelius,  57 
Spine,  shot-wounds  of,  492 
Spirilla  in  epithelial  cells  of  dt^s  stomach, 
272 
in  the  mouth,  258 
in  the  nose,  262 
Spirillum  sputigenum,  2-58 
Spirochiete  dentinm,  258 
Spleen,  excision  of,  58 
Sponges,  698 
Spore-forming  bacteria,  list  of  patht^^ic, 

278 
Stanley,  E,,  98 
Staphylococcus,  177 
cereus  albus,  characters  of,  316 

patliogenic  character  of,  309,  310, 
316 
flavus,  309,  316 
epidermidis  albus.  In  abeceflses  and  other 
inflammations,  310 
in  aseptic  wounds,  251,  272,  292 
in  blood,  252,  314 
characters  of,  251,  3)5 
cause  of  stitch -abscesses,  252,  272 
-   infection   favored    by  drainage-tube 
and  necrotic  tlssuej  2'51,  272,  299 
in  sweat,  2-52,  288  _ 
in  women's  milk,  270,  287 
pyogenes  albus,  characters  of,  316 
frequency  of,  310 
virulence  of,  271,  310,  315 
In  aseptic  wounds,  272,  314 
in  conjunctiva,  256 
in  the  mouth,  258,  260 
in  the  nose,  262 
in  woman's  milk,  270,  287 
aureus,  in  aseptic  wounds,  292 
in  blood-clots  in  wounds,  299 
characters  of,  315 
in  the  conjunctiva,  256 
elimination  of,  285,  286,  287,  288 
frequency  of,  310 
in  the  milk,  270,  287 
in  the  mouth,  259 
in  the  nose,  261 
in  osteomyelitis,  303,  313 
pathogenic  effects,  252,  280,  303, 309, 

311 
on  the  akin,  252 


Stiliing,  B.,  124 
Stings,  408 

Stitch -abscomes,  252,  272 
Stomach,  bacteria  in,  263 

resection  of,  l'2ti 
Streptococeiia,  177 
breviH,  258,  317 
conglomeratiiH,  317 
erysipolatoa,  ;Jl(i 

antagonistic  to  infection  with  anthnix, 
291 
longiis,  258,  317 

pyogeneii,  unlagonisma  of,  291.     See  also 
Pym/fnic  Vorei. 
associations  of,  2.59,  291,  292,  324 
characters  of,  316 
elimination  of,  2H6,  287 
frequencv  of,  310,  311 
pathogenic  effects  of,  259,  275,  289,  292, 

30(i,  310,  313,  316,  324 
varieties  of,  258,  317 
virulence  of,  259,  271,  277,  289,  291, 

313,  3ie,  317,  325 
in  the  air,  277 
in  the  bile,  205,  2S6 
in  the  blood,  314 
in  the  conjunctiva,  256 
in  the  intestine,  265 
in  the  lungs,  259,  2(i3 
in  the  middle  ear,  2l>3 
in  the  moutli,  258 
in  the  nose,  261 
in  »ec»>ndarv  and  mixed  infections,  259, 

275,  283,  292,  313 
in  septiwniia,  30(i,  313,  314 
on  the  skin,  253 
in  the  uretlira,  267 
in  the  vu(rina,  269 
in  wounds,  ;!00,  313,  324 
Stromeyer,  Ci.  F.  L.,  122 
Stromoyer's  cusliion,  591 
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Suficeptibility,  298 
Susruta,  24 
Sutures,  98,  700 
Sweat,  elimination  of  bacteria 
staphylococcus  epidermidis 

288 
Sweden,  sur^ry  in,  127 
Swelling  in  in  (lamination,  159, 
Syme,  X,  96 
Syme's  amputation,  843 
Sympathetic  inflammation,  181 

powder,  68 
Symptomatic  anthrax,  bacilluf 

307 
Syncope,  869 
Syphilis,  44 

Syringes,  disinfection  of,  690 
Szymanowsky,  J.,  129 

TASSOSI,  G.,  81 
Tagliacotius,  G.,46 
Talmud,  surgery  of,  19 
Tamponade,  697 
Tarsal  bones,  dislocatifm  of,  W 

fracture  of,  540 

resetftion  of,  794 
Tarso-metatanal    articulation, 

at,  838 
Tarsus,  t^ovial  membranes  oi 
Tassin,  L.,  58 
Tavlor,  J.,  84 
T^e,  T.  P.,  98 
Teale's  amputation,  815 
Teevan,  W.  F.,  103 
Teevan'g  law,  482 
Telephonic  probe,  451 
Temporal  artery,  ligature  of,  't 
Tenaculum,  739 
Teno-8\Tiovitia,  351 
Tenotomv  in  compound  fnictni 
Tetanin,  '326 
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Thomson,  J.,  94 
Thrombosbi,  2a'i,  406 
TlmL.trup,  M.  A.,  128 
Thumb,  amputatioD  of,  821 

diitlocatton  of,  0^ 
Thymol,  7W 
Thyroid  artery,  iitft'rior,  ligature  of,  764 

8Ui>erior,  liffuture  of,  88,  749 
Tihiit,  resections  itf,  797 

dLtlrx'ntiotiH  of  lieod  of,  633 

frufturc  of,  •'>-ll> 
Tibiiil  artery,  atitorior,  lij^tute  of,  771 

jMwterior,  lii^iture  of,  770 
Tilaiius,  C.  i^.,  116 
Titfliiigh,  A.,  HO 
To&s  anii)ututi»n  of,  834 
Tolei,  1'.,  51 

Tniitriie,  Hliot-WDiiiidK  of,  438 
Tonsil,  an  atriuni  of  infection,  259,  279 
TorNJnn  of  arteri«*,  740 
Tdumkiiiet,  67,  71,  739 

liloximVs  dislomtion,  611 
To.tidhiimtn  nf  di[>hthcria,  323 

of  teliiiiiis,  '.i'27 
Toxic  |l^(>.lll(^s  of  bacteria,  289,  291,  314, 

S-ii,  327 
Toxincs,  289 

Tniiis[>liin(ati(ni  of  tixMie,  220 
Trannialie  delirium,  374 

fever,  415 

rif;i<liiv,  482 
Tnivens'B.,  94 
Trvlat,  v.,  114 

Tn-liit's  melliod  for  fracture  of  patella,  554 
Trephining,  57 

preliistoric,  18 
Tripicr'x  amputation,  841 
Troi-hanler  major,  fracture  of,  566 
Trophic  inflammation,  185 
Tuberculosis,  2;« 

bacilliiM  of.     Sec  BncUlut  TiUtereuIoits. 

conKcnilal,  247 

infectious  Mccondary  to,  292,  302,  313 

inheritance  of,  282,  .'M)7 

of    internal    jiurtH   without   demonstrable 
atrium  luorbi,  282 

intestiiiiil,  e xiieri men ta  concerning,  282 
Tufncil,  T.  J.,  100 
Tumors,    treatment  with  erj-aipelau  virus, 

42.1 
Twitchcll,  A.,  134 
Tympanic  cavity,  bacteria  in,  263 
Typhoid  fever,  oxteomyclititi  and  periotititia 
following,  321 
supjiu  rat  ions  accompanying  or  follow- 
ing, 321 
surgical    infections   oecondary  to,   273, 
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